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Abstract

Background The use of surveillance technologies is becoming increasingly common in

inpatient mental health settings, commonly justified as efforts to improve safety and cost-

effectiveness. However, the use of these technologies has been questioned in light of limited

research conducted and the sensitivities, ethical concerns and potential harms of surveillance.

This systematic review aims to: 1) map how surveillance technologies have been employed in

inpatient mental health settings, 2) identify any best practice guidance, 3) explore how they

are experienced by patients, staff and carers, and 4) examine evidence regarding their impact.

Methods We searched five academic databases (Embase, MEDLINE, PsycInfo, PubMed and

Scopus), one grey literature database (HMIC) and two pre-print servers (medRxiv and PsyArXiv)

to identify relevant papers published up to 18/09/2023. We also conducted backwards and

forwards citation tracking and contacted experts to identify relevant literature. Quality was
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assessed using the Mixed Methods Appraisal Tool. Data were synthesised using a narrative

approach.

Results A total of 27 studies were identified as meeting the inclusion criteria. Included studies

reported on CCTV/video monitoring (n = 13), Vision-Based Patient Monitoring and

Management (VBPMM) (n = 6), Body Worn Cameras (BWCs) (n = 4), GPS electronic monitoring (n

= 2) and wearable sensors (n = 2). Twelve papers (44.4%) were rated as low quality, five (18.5%)

medium quality, and ten (37.0%) high quality. Five studies (18.5%) declared a conflict of

interest. We identified minimal best practice guidance. Qualitative findings indicate that

patient, staff and carer perceptions and experiences of surveillance technologies are mixed

and complex. Quantitative findings regarding the impact of surveillance on outcomes such as

self-harm, violence, aggression, care quality and cost-effectiveness were inconsistent or weak.

Discussion There is currently insufficient evidence to suggest that surveillance technologies in

inpatient mental health settings are achieving the outcomes they are employed to achieve,

such as improving safety and reducing costs. The studies were generally of low

methodological quality, lacked lived experience involvement, and a substantial proportion

(18.5%) declared conflicts of interest. Further independent coproduced research is needed to

more comprehensively evaluate the impact of surveillance technologies in inpatient settings,

including harms and benefits. If surveillance technologies are to be implemented, it will be

important to engage all key stakeholders in the development of policies, procedures and best

practice guidance to regulate their use, with a particular emphasis on prioritising the

perspectives of patients.
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Inputs for psychosocial dynamics conducive to torture and
ill-treatment report

Note: Kindly request confidentiality of my report

Date: 20th June 2020

Respected Sir/Madam,

My name is Mr.Ganeshbabu Govindasami, aged 37 and I am from India.

This statement is with respect to the inputs requested for psychosocial dynamics conducive to torture and
ill-treatment report (To inform the Special Rapporteur’s annual interim report to be presented to the
General Assembly at its 75th Session in October 2020)

This is an URGENT public interest petition to STOP the illegal and unauthorized abuses of advanced
military-grade weapons that are being used for Torture Programs. Torture comprises of Mind-Reading,
Mind control, Central Nervous System control, 24/7 anywhere tracking, Organized Gang-Stalking,
'Voices-To-Skull'('V2K'), Physical Injury/harassment through Directed Energy Weapons. This has been
going on in India for past 15 years at least (I am getting attacked/tortured for many years now, Voice
to skull started in 2016)

All these attacks are 'no-touch' / ‘Covert ‘and are remotely operated - and so leave the minimum
evidence (if at all) thus making all available laws ineffective and powerless to help the targeted
innocent civilians. The people targeted and subsequently tortured systematically are termed as
'Targeted Individuals' (or 'TI'). There are several hundreds of ‘TIs’ defending and fighting for justice
in India and globally across many countries now.

1. TOTAL SURVEILLANCE, MIND-READING, BODY-MIND CONTROL, DREAMMANIPULATION -
USING NEUROWEAPONS - REMOTE NEURAL MONITORING MODULE ('RNM') - Using this,
harassers can view ALL the innermost thoughts of the targeted person on a screen - as clearly as one
reads a newspaper. The eyes of the target become a live camera for the trackers. Whatever the targets
view is recorded on the trackers' computer or viewed by the trackers' brains using a brain-to-computer
interface (BCI) / Brain-to-Brain interface (BBI)! These satellite-based technologies result in gross by-
passing of fundamental human rights such as personal privacy, health, safety, data security, family
security, etc. Pre-packaged dream sequences are routinely downloaded to TIs' brains and harassers
interact with the victims while they are dreaming. Stressful traumas/shocks are also induced via artificial
dreams (completely wirelessly - without any chip implants, electrodes etc.)

2. INVISIBLE PHYSICAL HARASSMENT: DIRECTED ENERGY WEAPONS ('DEW'): Any of our body-
parts can be targeted and attacked by these directed energy weapons. These weapons may use
Microwave/EMF/ELF waves and can cause a wide range of diseases including cancer, heart failure,
kidney disease, vertigo, hands/legs paralysis, internal decay, memory losses to name a few - all at the
touch of a button from anywhere, traceless - just by using the unique 'brain fingerprint' (brain frequency)
of any victim anywhere. Also, many fatal heart-attacks/palpitations that struck the victim when asleep may
have been induced / catalyzed by these weapons

3. DISRUPTION OF THOUGHT FREEDOM BY 'VOICE-TO-SKULL' ('V2K'): This patented technology is
also known as 'Microwave Hearing' / 'Synthetic Telepathy' / 'Voice-of-God weapon' and is being used for



traceless mental harassment. Using this, the harassers beam-in abusive voices directly into skulls of the
Targeted Individuals by-passing their ears. Harassers interrupt and censor the victims' normal thinking
when travelling anywhere in society by beaming in abusive voices into the victim's head constantly -
hence spoiling work-tasks completion. (Victims also get wrongly labeled as mentally-ill when
reporting about this, not many are aware about novel neuro/electromagnetic/bio weapons and its
capabilities)

V2K is also used for Deception (causing confusion by beaming voices inside skull in-between talks when
TI is talking to other people) and Impersonation of voices of close persons (whenever close persons are
talking to TIs, these perpetrators intertwine their own voices along with the close persons voices by a
technology named 'EEG Heterodyning')

TOTAL LOSS OF PRIVACY: Surveillance is usually carried out first unannounced secretly for years -
without the targets ever being able to detect that their innermost details had been collected and stored -
and that their own eyes themselves are made to act as cameras giving the latest details about
themselves and the places and persons they visit. These devices are suspected to be authorized to
access government satellites and are linked to supercomputers for data analysis and harvesting
purposes. Victims have no privacy anywhere on the planet (bathrooms and bedrooms included).

HARMFUL EFFECTS: The targeted people's physical health, hygiene, peace of mind, career and social
credibility, family, friends and other relationships - all these get seriously downgraded and systematically
made to fade out via the above torture program. A primary goal in these 'slow-kill', 'no-touch'/'soft-kill'
programs is to remove TIs from the job workforce - so that they are in range at home for longer times to
facilitate more testing, refining of weapons and for training more operators and neural programmers. The
combined impact of all these together - physical wounds, 24x7 psychotronic warfare, career
systemically made to vanish IS DEVASTATING to TIs, to say the least.

WORLDWIDE ISSUE: Dr. John Hall, M.D. (Doctor and Author, USA) who has analyzed the above
phenomenon personally - calls this as 'Satellite Terrorism' and the greatest threat to humanity as a
whole in the near future.

Finally, there are hundreds of victims in India currently and many hundreds across the world as well
(myself included - I am still facing ALL THE ABOVE no-touch torture) - as long as the public are
unaware of the above secret surveillance on mass scale by these secretive operators, more innocent
civilians could be targeted in future as well. All these NO-TOUCH torture with Directed energy weapons
and Voice-To-Skull are remotely-controlled. Thus, this full protocol (Organized Stalking & Electronic
Harassment - 'OSEH' in short) leaves the least physical evidence of any wrong-doings and has become
strongly prevalent inside many nations. This leaves us with a very rudiment question of a dignified human
life, What is more worse in this world than your body, brain and mind getting hacked and harassed
covertly and illegally?

We humbly request UNHRC to take due cognizance of the above issue and include all non-consensual
experimentation /covert torture programs of these remote monitoring/influencing systems and
weaponized technologies as severely punishable human rights violations and a life threatening Cyber-
Crime, which needs urgent investigation, legislation and MOST IMPORTANTLY due justice given for
Targeted Individuals who are severely affected by this NO-TOUCH torture perpetrated by covert
criminals. Also request world countries through UNHRC, to safeguard our dignity to human life with
immediately stopping this crime, provide monetary compensation for the loss of productive life and
provide MIL-grade shielding which will protect us from getting attacked by such energy weapons!

PLEASE REFER the below sources for Proof of existence of such weapons:



When neuroscience leads to neuroweapons

https://thebulle�n.org/2016/10/when-neuroscience-leads-to-
neuroweapons/?fbclid=IwAR3IB00SHKaOM56SsQJ2xdyiqXN7UD0cZPf_xJ7vVbdBLsokDj0Dt-K0sLo

US army developing synthe�c telepathy

https://timesofindia.indiatimes.com/home/science/US-army-developing-synthetic-
telepathy/ar�cleshow/3596708.cms?fbclid=IwAR2kun6TsipA73-
7b6bASJpajH1FBW9pheQKdfXzHZ6ptvh7mzXN6eNLAyI&from=mdr

Spooky mind reading technology

https://www.deccanchronicle.com/nation/current-affairs/200519/spooky-mind-reading-
technology.html?fbclid=IwAR01Gt-BmNZ1C7iucj81jyRh1DGWm9qmy6RYdOppYmQpBv8kvU7FZY_-D7Q

From Psyops to Neurowar: What Are the Dangers?

http://web.isanet.org/Web/Conferences/ISSS%20Austin%202014/Archive/b137347c-6281-466d-b9e7-
ef7e0e5d363c.pdf?fbclid=IwAR3_XOP5zWgIgNmbOE0J85LBqf0NDIjcA5Gw5ImqIraR68yDQy497c3BVn4

Weapons of percep�on: neuroscience and mind-controlled weapons

https://www.army-technology.com/features/featureweapons-of-perception-neuroscience-mind-
controlled-weapons-and-the-military/

Note: Kindly request confidentiality of my report

--------------------------------------- -------------------End of Report-----------------------------------------------------------
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Abstract

Background: The use of surveillance technologies is becoming increasingly common in inpa�ent

mental health se�ings, commonly jus�fied as efforts to improve safety and cost-effec�veness.

However, the use of these technologies has been ques�oned in light of limited research conducted

and the sensitivi�es, ethical concerns and poten�al harms of surveillance. This systema�c review aims

to: 1) map how surveillance technologies have been employed in inpa�ent mental health settings, 2)

iden�fy any best prac�ce guidance, 3) explore how they are experienced by patients, staff and carers,

and 4) examine evidence regarding their impact.

Methods: We searched five academic databases (Embase, MEDLINE, PsycInfo, PubMed and Scopus),

one grey literature database (HMIC) and two pre-print servers (medRxiv and PsyArXiv) to identify

relevant papers published up to 18/09/2023. We also conducted backwards and forwards cita�on

tracking and contacted experts to iden�fy relevant literature. Quality was assessed using the Mixed

Methods Appraisal Tool. Data were synthesised using a narra�ve approach.

Results: A total of 27 studies were iden�fied as mee�ng the inclusion criteria. Included studies

reported on CCTV/video monitoring (n = 13), Vision-Based Pa�ent Monitoring and Management

(VBPMM) (n = 6), Body Worn Cameras (BWCs) (n = 4), GPS electronic monitoring (n = 2) and wearable

sensors (n = 2). Twelve papers (44.4%) were rated as low quality, five (18.5%)medium quality, and ten

(37.0%) high quality. Five studies (18.5%) declared a conflict of interest. We iden�fied minimal best

prac�ce guidance. Qualita�ve findings indicate that pa�ent, staff and carer percep�ons and

experiences of surveillance technologies are mixed and complex. Quan�tative findings regarding the

impact of surveillance on outcomes such as self-harm, violence, aggression, care quality and cost-

effec�veness were inconsistent or weak.

Discussion: There is currently insufficient evidence to suggest that surveillance technologies in

inpa�ent mental health settings are achieving the outcomes they are employed to achieve, such as

improving safety and reducing costs. The studies were generally of low methodological quality, lacked

lived experience involvement, and a substan�al propor�on (18.5%) declared conflicts of interest.

Further independent coproduced research is needed tomore comprehensively evaluate the impact of

surveillance technologies in inpa�ent se�ings, including harms and benefits. If surveillance

technologies are to be implemented, it will be important to engage all key stakeholders in the

development of policies, procedures and best prac�ce guidance to regulate their use, with a particular

emphasis on priori�sing the perspectives of pa�ents.
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Introduc�on

Inpa�ent mental health se�ings are challenging environments, both for those receiving and those

delivering mental healthcare. The core purpose of inpa�ent wards is to provide a physically and

psychologically safe place for people experiencing acute mental health difficul�es to recover and

receive care, however both pa�ents and staff have reported feeling unsafe on wards [1,2,3]. Inpa�ent

mental health pa�ents report (re)trauma�sing experiences including abuse, coercion, aggression and

violence on wards [4,5,6,7,8]. Staff also report abuse and violence on the wards [9,10], as well as

having to risk-assess for and respond to incidents of self-harm and suicide attempts, which are

prevalent in these se�ings [11]. In this context, some mental health service providers in the UK are

increasing their use of surveillance-based technologies in inpa�ent settings [12]. Such surveillance

technologies include Closed Circuit Television (CCTV), Body Worn Cameras (BWCs), and remote

monitoring devices (such as smart watches, Global Positioning System (GPS) trackers and infrared

cameras). Use of these technologies is jus�fied on the basis that they may be able to detect or prevent

aggressive and violent incidents, reduce self-harm incidents and suicide attempts, improve staff and

pa�ent safety, change patient behaviour and staff conduct, provide accurate records to help resolve

complaints and to contribute to legal cases, and reduce staffing costs [13,14,15,16,17]. Reducing cost

is a driving force for many service providers, and both conflict on wards and providing adequate

staffing are costly [18] but interrelated [19,20]; surveillance technologies may therefore appear to offer

a cost-effec�ve solu�on.

The useof video technologies implementedwith the stated purpose of improving security is becoming

increasingly common. For example, in the UK, BWCs are now used by the police [21], emergency

healthcare workers including paramedics [22,23,24], and retail staff [25,26,27]. However, the use of

some of these technologies on inpa�entwards is controversial [28,29]. Pa�ent andservice usergroups,

as well as advocates and disability rights ac�vists, have consistently called for scru�ny of these

technologies regarding poten�al risks of iatrogenic harm and ethical concerns [30,31]. For example,

issues raised by the Stop Oxevision campaign include: i) ethical considera�ons around use of

surveillance technologies and obtaining informed consent (for example, concerns about the ability of

services to provide adequate information for informed consent, poten�al consequences for pa�ents

not providing or withdrawing consent, and whether consent can reasonably be given to being filmed

or recorded while acutely unwell on an inpa�ent ward), ii) concerns about data access, storage,

security, and human rights violations, iii) distress caused by being recorded or monitored, or the

exacerba�on of exis�ng paranoia, trauma or distress [14,15,16,17], and iv) fears that it could result in

reduc�ons in staffing and one-to-one contact between staff and pa�ents on wards.
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In order to plan effec�ve and safe mental health service delivery, it is important to determine whether

evidence supports the use of surveillance technologies, and to review best prac�ce and ethical

considera�ons. However, a comprehensive review of the evidence underpinning the use of

surveillance technologies in inpa�ent se�ings has not yet been undertaken. Therefore, we conducted,

to our knowledge, the first systema�c review of a range of surveillance technologies in inpa�ent

mental health se�ings. Both quan�ta�ve and qualitative evidence is synthesised to answer the

following overarching research question: how are surveillance-based technology ini�a�ves being used

and implemented in inpa�ent mental healthcare se�ngs, and what is their impact? Our specific four

research objec�ves were: 1a) how are surveillance-based technologies in inpa�ent mental health

settings being implemented and what are the related implementa�on outcomes? 1b) what is current

best prac�ce, including the considera�on of ethical issues, in the implementation of surveillance-based

technologies in inpa�ent mental health se�ings? 2a) how are surveillance-based technologies in

inpa�ent mental health se�ings experienced (e.g., by pa�ents, staff, carers, visitors)? 2b) what is the

effect, including benefits, harms and unintended consequences, of surveillance-based technologies in

inpa�ent mental health se�ings for outcomes such as pa�ent and staff safety and pa�ent clinical

improvement?

Methods

We conducted a systema�c review following the Preferred Repor�ng Items for Systema�c Reviews and

Meta-Analyses (PRISMA) statement [32]. The PRISMA checklist can be found in Appendix A. The

protocol for our reviewwas registeredwith PROSPERO (CRD42023463993). This review was conducted

by the Na�onal Ins�tute for Health and Care Research (NIHR) Policy Research Unit in Mental Health

(MHPRU) based at King’s College London and University College London, which conducts research in

response to policymaker need (e.g., in the Department for Health and Social Care or NHS England).

Our working group met weekly, and included academic and lived experience researchers, and

clinicians.

Lived experience involvement

The working group included five lived experience researchers, who took part in all stages of the

research from design, screening and extrac�on to analysis and write-up. The lived experience

researchers included people with experience of inpa�ent care; conduc�ng pa�ent-led ward

inspec�ons; peer advocacy and support; being a carer; and direct experience of surveillance

technologies during admission to inpa�ent mental health services. Some of the lived experience
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researchers were in liaison with service user groups and pa�ents with experience of surveillance

technologies. Due to the sensi�ve nature of the topic and related experiences, some lived experience

researchers in the group have chosen to remain anonymous. Another expert by experience, who was

not part of the working group, and who had direct experience of surveillance of surveillance

technologies in an inpatient mental health se�ing, contributed only to the lived experience

commentary.

Search strategy

We searched five electronic databases (Embase, MEDLINE, PsycInfo, PubMed and Scopus) for peer-

reviewed literature relevant to our research objectives. We searched for grey literature relevant to

research objec�ve 2a on a grey literature database (the Health Management Informa�on Consor�um)

and two pre-print servers (medRxiv and PsyArXiv). Database searches were conducted between

17/09/2023 and 18/09/2023, with no date or language restrictions. Screening of non-English language

papers was conducted using Google Translate; extrac�on and quality appraisal of full texts was

conducted by someone with knowledge of the language. We contacted experts (including from NHS

England, the Care Quality Commission, and research experts internationally) to request additional

literature we may not have iden�fied. Our lived experience networks supported the iden�fication of

additional grey literature. We also reference list screened and cita�on tracked included studies and

relevant systema�c reviews. Our search strategy included key terms rela�ng to surveillance and

inpa�ent mental health se�ings, as detailed in Appendix B.

Screening

Title and abstract and full text screening were conducted in Rayyan [33]. Title and abstract screening

was conducted by seven researchers (KS, UF, JG, AG, CR, and two NIHR MHPRU Lived Experience

Researchers). 100% of �tles and abstracts were independently double screened. Full text screening

was conducted by nine researchers (KS, UF, JG, AG, CR, RC and three NIHR MHPRU Lived Experience

Researchers). 100% of full texts were independently double screened. Any disagreements were

resolved by discussion between KS, UF, JG and AG.

Inclusion criteria

Par�cipants

Mental health pa�ents (of any age, sex, or gender), staff, carers, and visitors to services.

.CC-BY-NC-ND 4.0 International licenseIt is made available under a
is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)

The copyright holder for this preprintthis version posted April 5, 2024.;https://doi.org/10.1101/2024.04.04.24305329doi:medRxiv preprint



6

Interven�on

Surveillance-based technology initia�ves including CCTV, remote monitoring initia�ves, smart

watches, and body-worn cameras.

Comparators/controls

Any comparator or control group was eligible to be included.

Outcomes

For research objec�ve 1a we included studies which mapped where, when, how, how o�en and by

whom such surveillance ini�a�ves are used and who they are used on. Informa�on related to lived

experience involvement in the development, implementation, use and evalua�on of the interven�on

was also included, as were implementa�on outcomes including appropriateness, feasibility, fidelity,

sustainability, penetration and costs.

For research objec�ve 1b, we included studies which reported informa�on rela�ng to best prac�ce

guidelines, standards and recommenda�ons in their results sec�ons.

For research objec�ve 2a, we included studies which reported qualita�ve data on pa�ent, staff, and

family/carer pre-implementa�on percep�ons and post-implementa�on experiences of surveillance

technologies.

For research objec�ve 2b, we included quan�ta�ve data on outcomes including safety of pa�ents,

staff, carers, and visitors, use of restric�ve practices and other containment measures, cost-

effec�veness, care quality outcomes, clinical mental health outcomes, wellbeing, and sa�sfaction of

pa�ents, staff, carers, and visitors.

Se�ing

Inpa�ent mental health/psychiatric hospitals (including acute inpa�ent services, as well as longer-term

rehabilita�on wards and forensic wards), 136-suites and places of safety.

Design

We included all study designs repor�ng quan�ta�ve, qualitative, and mixed methods data. The

exceptions are listed under ‘exclusion criteria’. For grey literature to be eligible for inclusion, the

sources had to, at least briefly, describe their methodological approach.
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Exclusion criteria

We excluded conference proceedings, abstracts without an associated full text, books, PhD/MSc/BSc

theses, opinion pieces, reviews, blog posts and social media content. We also excluded studies based

in emergency departments, demen�a-specific wards, care/nursing homes, outpa�ent, and drop-in

crisis services. We excluded studies which focused solely on door locking, door security, or key card

access prac�ces and policies, without explicit reference to surveillance technologies. No language or

loca�on restric�ons were imposed during our searches or screening.

Data extrac�on

A data extraction sheet was designed in Microso� Excel and revised based on feedback from the

working group and pilo�ng on an eligible paper by JG. The final data extrac�on sheet can be seen in

Supplementary 1. Data extrac�on was conducted by eight researchers (KS, JG, UF, AG, CR, RC and two

NIHR MHPRU Lived Experience Researchers). Data were independently double extracted for 4/27

(14.8%) of the included papers and an expert quan�ta�ve researcher (ARG) checked the accuracy and

interpretation of all quan�ta�ve data extracted.

Quality appraisal

As the included studies varied in design, we used the Mixed Methods Appraisal Tool (MMAT) to assess

quality [34]. We also noted any additional ethical issues, the degree of lived experience involvement

in the studies, and conflicts of interest reported in the papers, such as author affiliations with

surveillance technology companies or funding received from them. Poten�al undisclosed conflicts of

interest were also investigated through online searches of authors using search engines. Quality

appraisal was conducted by eight researchers (KS, JG, UF, AG, CR, RC and two NIHR MHPRU Lived

Experience Researchers). Independent double quality appraisal was conducted for 4/27 (14.8%) of the

included papers.

Evidence synthesis

Evidence synthesis was led by JG and UF. The interpreta�on of data and synthesis of results was

supported by KS and the working group. Data were synthesised by research objective, and study

characteris�cs were tabulated. Where possible, results were reported separately by type of

surveillance technology.

Synthesis methods by research objec�ve:
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1a) Implementationmapping and outcomes: Wemapped theway the surveillance-based technologies

were used in our se�ings of interest by technology type, including details (where available) on where,

when, how often and by whom surveillance-based technologies are used and who was being

surveilled. We tabulated and narra�vely described [35] implementa�on outcomes including

appropriateness, adoption, feasibility, fidelity, cost, penetra�on, and sustainability [36].

1b) Best prac�ce: We summarised data on current best prac�ce guidelines, standards and

recommenda�ons narra�vely [35].

2a) Perceptions and experiences: Quan�tative and qualitative data documenting percep�ons and

experiences of surveillance technologies were narra�vely synthesised [35]. We synthesised data

separately according to whether perceptions and experiences were reported pre- or post-

implementa�on of surveillance technologies. Findings were grouped into benefits and poten�al uses,

or concerns and poten�al harms, and then by respondent (e.g., pa�ents, staff, family/carers) where

possible.

2b) Quan�ta�ve measures of effect: Quan�ta�ve outcome data were tabulated and summarised

narra�vely [36]. This included repor�ng original measures of effect (e.g., risk ra�os, odds ratios, or risk

differences for dichotomous outcomes, and mean differences or standardised mean differences for

con�nuous outcomes) and p-values, where available. Results were grouped according to surveillance

technology type. We wereunable to perform ameta-analysis due to heterogeneity across the types of

outcomes, measures of effect, popula�ons, and length of follow up.
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Results

Figure 1 presents the PRISMA flow diagram [32] of the screening and selec�on process. We iden�fied

27 studies for inclusion. Nearly half of included studies reported on CCTV/video monitoring (n = 13),

other studies reported on VBPMM (n = 6), BWCs (n = 4), GPS electronic monitoring (n = 2) or wearable

sensors (n = 2). Most studies were conducted in the UK (n = 18), with two conducted in Germany, one

multi-country study, and one each conducted in Ireland, Malaysia, Finland, Australia, Israel, and USA.

Thirteen (48.1%) studies were quan�ta�ve in design, seven (25.9%) qualitative, and seven (25.9%)

mixed methods. Most studies reported data from a mix of ward types (n = 8), followed by acute wards

(n = 6), low/medium secure wards (n = 5), forensic wards (n = 5) and psychiatric intensive care units

(PICUs) (n = 3). Only two studies specified that they included wards with inpa�ents under the age of

18 [48, 63]. The remaining studies either exclusively focused on inpa�ent wards for adults or did not

specify the age of the inpa�ent popula�ons.

Twelve papers (44.4%) were rated as low quality, five studies (18.5%) were rated as medium quality,

and ten studies (37.0%) were rated as high quality. For full details onMMAT ra�ngs, see Supplementary

2. Fivepapers (18.5%) disclosed conflictsof interest.One report produced by a surveillance technology

company [53], while other conflicts of interest included the project being funded by a surveillance

technology company [40,49], authors’ �me being funded by a technology company [44,51] or authors

working for a surveillance technology company [40,51]. Out of the 27 studies included in this review,

we also iden�fied potential undeclared conflicts of interest in two studies. Study characteristics,

including quality ra�ngs, are summarised in Table 1. A more detailed version of this table is provided

in Appendix D.
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Figure 1. PRISMA 2020 flow diagram for new systema�c reviews which included searches of databases, registers and other sources
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Table 1. Table of study characteris�cs

Author,
year and
country

Study aims Surveillance
descrip�on

Study design Inpa�ent se�ng Sample
(including
control group)

Lived
experience
involvement

MMAT
quality
ra�ng

Conflicts of
interest

Barerra et
al. 2020
[37]

Country:
England

Establish whether
it is safe to conduct
nursing
observa�ons
remotely from the
nursing office using
VBPMM.

VBPMM; Oxevision
by Oxehealth

Service improvement
project/feasibility study

Pre-post design with a
concurrent control
period in the initial
implementa�on phase,
where VBPMM-assisted
observa�ons were
compared to treatment
as usual.

An adult acute male
inpa�ent mental
health ward.

Pa�ents, staff
and rela�ves

Pa�ents n = not
reported
Staff n = 18
Rela�ves n = 10
Total n =
unknown

Yes Low No

Bowers et
al. 2002
[39]

Country:
England

Describe current
safety and security
measures used on
acute psychiatric
wards in London,
and to explore the
rela�onships
between them.

CCTV/video
surveillance; CCTV
for security
(loca�on on ward
not specified);
brand(s) not
specified

Quan�ta�ve survey Acute psychiatric
wards in London.
Age of the inpa�ent
popula�on not
specified.

N = 87 hospital
wards

No Low No

Clark et al.
(2021) [40]

Country:
England

Primary aim:
Improve the
quality of physical
health monitoring
by making accurate
vital sign
measurements

VBPMM; Oxevision
by Oxehealth

Proof of concept
quality improvement
project

A women’s PICU in a
hospital in South
London. Age of the
inpa�ent popula�on
not specified.

Staff, patients
and carers

Pa�ents in pre-
implementa�on
focus group n =
12

Yes Low Yes
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more frequently
available.

Secondary aim:
Explore the clinical
experience of
integra�ng a
technological
innova�on with
rou�ne clinical
care.

Pa�ents
surveyed post-
surveillance in
seclusion n = 12

Carers surveyed
post
surveillance in
seclusion n = 6

Staff n = not
reported;
Total n =
unknown

Curtis et al.
(2013) [41]

Country:
England

Evaluate a purpose
built inpa�ent
mental health care
facility, the ‘New
Hospital’.

CCTV/video
surveillance; CCTV
cameras in
common areas;
brand(s) not
specified

Qualitative evalua�on The ‘New Hospital’
had 318 inpa�ent
beds to care for
pa�ents with acute
psychiatric illnesses,
geriatric conditions,
learning difficul�es,
and a significant
number of forensic
cases. Age of the
inpa�ent popula�on
not specified.

Staff, patients,
family and
carers

Results are
reported from
19 group or
individual
mee�ngs,
represen�ng a
subset from a
total of 40
conversa�ons in
the wider study.
It is unclear why
this subset was
selected.

No High No
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Number of
par�cipants =
not reported

Dewa et al.
2023 [42]

Country:
UK

Conduct a
qualita�ve service
evalua�on to
explore both staff
and pa�ent
perspectives on
the use of
Oxehealth
technology in a
high-secure
forensic psychiatric
hospital.

VBPMM; Oxevision
by Oxehealth

Qualita�ve study Broadmoor Hospital
in South England
within West London
NHS Trust – an adult
high-secure forensic
inpa�ent service.

Staff and
pa�ents

Pa�ents n = 12
Staff n = 12
Total n = 24

Yes High No

Due et al.
2012 [43]

Country:
Australia

Explore the
poten�al
rela�onship
between
surveillance
techniques, the
enactment of
security measures,
and pa�ent
violence in mental
health wards.

CCTV/video
surveillance; CCTV
or surveillance
cameras in all
areas on each ward
except bedrooms
and bathrooms;
brand(s) not
specified

Ethnographic case
study

The mental health
unit of a large public
hospital in South
Australia. The
buildings comprised
both a secure or
‘locked’ ward, and an
open ward. Age of
the inpa�ent
popula�on not
specified.

Pa�ents, staff,
visitors

No High No
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Ellis et al.
2019 [44]

Country:
England

Conduct a pilot
project to evaluate
whether issuing
BWCs to mental
health ward nurses
was associated
with a reduc�on in
violence and
aggression in
recorded incident
interventions.

BWCs; brand was
Reveal trading as
Calla

A quasi-experimental
repeated measures
design

Seven West London
Trust mental health
adult wards,
including: two wards
for local services
admissions (male
and female), a PICU
(male), a low secure
forensic ward (male),
medium secure ward
(female) and two
enhanced medium
secure wards (both
female).

Staff and
pa�ents

Staff who
completed the
pre-pilot
ques�onnaire n
= 63
Pa�ent n = not
reported
Total n =
unknown

No Low Yes

Greer et al.
2019 [45]

Country:
England

Explore the
attitudes of staff
toward passive
remote monitoring
technology for risk
of aggression in
inpa�ent forensic
mental health
services, with a
focus on the
poten�al benefits
that this
technology could
provide and
barriers to
implementa�on.

Wearable sensors;
brands were E4
(Empa�ca Srl) and
Everion (Biovotion
Ltd)

Qualita�ve study using
focus groups

Medium-secure
forensic mental
health service in
South London, UK.
Age of the inpa�ent
popula�on not
specified.

Staff (n = 25) Yes High No



15

Hakimzada
et al. 2020
[46]

Country:
UK

Explore the
a�tudes of
psychiatric nursing
staff towards the
use of BWCs on
psychiatric
inpa�ent wards.

BWCs; brand(s) not
specified

Quan�ta�ve and
qualita�ve survey
ques�onnaire

Seven inpa�ent
wards in one Mental
Health Trust in South
West London,
including a PICU, two
acute wards and four
secure wards. Age of
the inpa�ent
popula�on not
specified.

Staff (n = 60) No Medium No

Hardy et al.
2017 [47]

Country:
England

Examine the
feasibility of using
BWCs in an
inpa�ent mental
health se�ing.

BWCs; brand was
Reveal trading as
Calla

Mixed methods pre-
post pilot study

Berrywood Hospital,
an adult psychiatric
facility in
Northampton,
England, run by
Northamptonshire
Healthcare NHS
Founda�on Trust.
The five wards in the
pilot included one
male and one female
recovery, one low
secure unit, one
acute.

Pa�ents and
staff

Number of
par�cipants =
not reported

No Low No

Krieger et
al. 2018
[48]

Country:
Germany

Assess pa�ents’
preferences
regarding
prevalent specific
forms of coercive
interventions, their
accompanying
emo�ons, and

CCTV/video
surveillance; part
of the
ques�onnaire
specifically asks
about pa�ents’
preferences for
video surveillance

Naturalis�c trial Three PICUs at the
Asklepios Clinic
North in Hamburg,
Germany. Age of the
inpa�ent popula�on
not specified.
However, can be
inferred that patient

Pa�ents

Pa�ents in
coercive
intervention
group n = 213

No Medium No
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their
understanding of
the experience as
measured at
different sites and
different points in
�me using both
interviews and self-
assessments.

in seclusion;
brand(s) not
specified

par�cipants included
adults and children.

Pa�ents in
comparison
group
(voluntary
admission with
no coercive
treatment) n =
51

Malcolm et
al. 2022
[49]

Country:
England

The objec�ve of
this early economic
evalua�on was to
explore the impact
of introducing
VBPMM (vision-
based pa�ent
monitoring and
management) with
standard care,
versus standard
care alone on
health and
economic
outcomes in PICUs
across England.

VBPMM; Oxevision
by Oxehealth

Economic analysis
study u�lising a cost-
calculator approach
(using data from a
single centre
observa�onal before
and after study)

An adult PICU Pa�ents (n = not
reported)

No Low Yes

Murphy et
al. 2017
[50]

Country:
UK

To compare the
costs of using GPS
electronic
monitoring (EM) in
forensic psychiatric
pa�ents on leave
from a medium-

GPS electronic
monitoring;
brand(s)
unspecified

Retrospec�ve
observa�onal study

River House, an adult
medium-secure unit
in South London and
Maudsley NHS
Founda�on Trust
(107 male beds and
15 female beds)

Pa�ents

Intervention
group n = 121
Control group n
= 96

No Medium No
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secure service by
comparing the
average total cost
per pa�ent with
electronic
monitoring against
the average total
cost per pa�ent
without EM.

Total pa�ents n
= 175

Comparison
group was
pa�ents who
had used leave
during a 3-
month period in
2010 (no
electronic
monitoring).

Intervention
group was
pa�ents who
had used leave
in the
corresponding
period in 2011
(during which
electronic
monitoring had
been
implemented).

Ndebele et
al. 2023
[51]

Country:
England

To examine the
effect of adop�ng
the contact-free
VBPMM system
into exis�ng clinical
prac�ce on the

VBPMM; Oxevision
by Oxehealth

Mixed methods non-
randomized controlled
before-and-after
evalua�on within a
pilot study

At Caludon Centre,
Coventry &
Warwickshire
Partnership NHS
Trust (CWPT), a
purpose-built facility,

Staff and
pa�ents

Number of
pa�ents in total
= not reported

No Low Yes
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number of
incidents of self-
harm in bedrooms
(all types and
ligatures
specifically) on
acute mental
health inpa�ent
wards. A minor
aspect of the study
was to include
pa�ent and staff
feedback.

based on the
University Hospital
Coventry and
Warwickshire
(UHCW) site,
providing inpa�ent
and outpa�ent adult
mental health care

Intervention
group: two
acute wards
fitted with
VBPMM (22-bed
female and 20-
bed male)

Control wards:
two acute wards
without
VBPMM
selected based
on the similarity
of the pa�ent
cohort, ward
size and clinical
ways of working

Nijman et
al. 2011
[52]

Country:
UK

To investigate the
prevalence of door
locking and the use
of other exit
security measures
on psychiatric
admission wards in
the UK, and to
empirically study
the associations
between locking
ward exit doors

CCTV/video
surveillance; CCTV;
brand(s) not
specified

Cross sec�onal study 133 adult acute
psychiatric wards in
London, Central
England and
Northern England
which participated in
the City-128 study
(Bowers et al., 2007).

Staff responded
to the survey.
Individual wards
were the unit of
measurement.

No High No



19

and absconding
rates.

Oxehealth,
2022 [53]

Country:
England

Not clearly stated VBPMM; Oxevision
by Oxehealth

Mixed methods study 13 wards, including
the following
services: female
working age acute,
male working age
acute, mixed working
age acute and
psychiatric intensive
care units (age not
specified).

Pa�ents (n =
“over 75”)

Number of
pa�ents ra�ng
each statement
ranged from 60-
78. ‘No opinion’
responses were
not included in
these counts.
Specific overall
number of
par�cipants not
stated.

No.

However, in
this report
there is a
descrip�on
of the wider
PPI work
undertaken
by Oxevision.

Low Yes

Peek-Asa
et al. 2009
[54]

Country:
USA

Compare the
workplace violence
preven�on
programs in a
sample of
psychiatric units
and facilities in
New Jersey and
California. The
units and facili�es
were compared on
four components:

CCTV/video
surveillance; CCTV
brand(s) not
specified

Cross sec�onal survey 83 psychiatric units
within acute care
hospitals and
psychiatric facilities
in New Jersey and
California. Age of the
inpa�ent
popula�ons not
specified.

Psychiatric units
were the
individual unit
of analysis.

53 in California
30 in New
Jersey

No Low No
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training, policies
and procedures,
environmental
safeguards, and
security.

Shetty et
al. 2023
[55]

Country:
Ireland

Explore the
pa�ents'
experiences of
different
observa�on
methods in
seclusion and their
influence on their
connection and
rela�ons to staff,
by pa�ents in an
Irish forensic
mental health
hospital, in order
to inform future
seclusion prac�ces.

CCTV/video
surveillance; video
camera in
seclusion room;
brand(s) not
specified

Retrospec�ve
phenomenological
qualita�ve study

Medium secure
wards (three male,
one female) at an
adult forensic mental
health hospital in
Ireland

Pa�ents (n = 10) No High No

Simpson et
al. 2011
[56]

Country:
UK

Discover whether
rates of
drug/alcohol use
on acute
psychiatric wards
were related to
levels and intensity
of exit security
measures.

CCTV/video
surveillance; CCTV
brand(s) not
specified

Cross-sectional study 136 acute adult
psychiatric wards
across London,
Central England and
North England

Same as Nijman
et al. 2011.

No High No
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Steinert et
al. 2014
[57]

Country:
Germany

Conduct an online
survey on the
current prac�ce of
coercive measures
in German
psychiatric
hospitals, in light
of regional legal
prohibi�on of
video surveillance
(Nordrhein-
Westfalia) in 2011.

CCTV/video
surveillance; video
monitoring during
physical restraint;
brand(s) not
specified

Cross-sectional survey
(online questionnaire)

88 psychiatric
hospitals in Germany

This includes 36
specialist hospitals,
41 departments
within general
hospitals and 13
university hospitals.

These included
general psychiatry
hospitals, as well as
those for addictions,
forensic psychiatry
and old-age
psychiatry.

Age of the inpa�ent
popula�ons not
specified.

Staff (n = 88) Yes High No

Tapp et al.
2016 [58]

Country:
Mul�-
country

Establish whether
experts with
clinical and/or
research
experience in this
setting could reach
consensus on
elements of high-
security hospital
services that would
be essen�al to the

CCTV/video
surveillance; CCTV
brand(s) not
specified

Three-round Delphi
study

Forensic high
security inpa�ent
mental health
services. Age of the
inpa�ent popula�on
not specified.

Staff (n = 54) No Medium No
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rehabilita�on of
forensic pa�ents.

Tron et al.
2018 [38]

Country:
Israel

i) Develop and
evaluate a
framework for
using wearable
devices to facilitate
con�nuous motor
deficits monitoring
in schizophrenia
pa�ents in a
natural setting

ii) Help
characterise
subtypes of
schizophrenia to
better understand
its causes and
develop more
personalised
treatments.

Wearable sensor;
smartwatch
(GeneActiv) worn
by pa�ents with
psychosis

Quan�ta�ve evalua�on Closed adult
inpa�ent wards at
Shaar-Meashe
mental health
centre.

Pa�ents (n = 25) No Low No

Tully et al.
2016 [59]

Country:
England

Determine
whether the
introduction of
Electronic
Monitoring (EM)
using GPS
‘tracking’ led to a

GPS electronic
monitoring; brand
was ‘Buddi Tracker’

Observational pre-post
study

The South London
and Maudsley
medium secure
service in England
(comprising two
medium secure units
in South London at

N/A No Low No
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reduc�on in
episodes of leave
violation. They also
aimed to assess
the extent to which
electronic
monitoring
affected the
amount of overall
leave and the
propor�on of leave
that was
unescorted.

the �me of the
study). Age of the
inpa�ent popula�on
not specified.

Vartianinen
& Hakola,
1994 [60]

Country:
Finland

To study, with a
ques�onnaire, the
effects of TV
monitoring on
pa�ents and
personnel.

CCTV/video
surveillance;
brand(s) not
specified

Pre-post study using a
survey

Four closed adult
male wards in the
Niuvanniemi hospital
in Finland.

Staff and
pa�ents

Staff n = 97
Pa�ents n = 77

No Low No

Warr et al.
2005 [61]

Country:
England

Determine the
acceptable use of
CCTV surveillance
in a mental health
inpa�ent unit and
whether it benefits
pa�ent care.

CCTV/video
surveillance in
bedrooms;
brand(s) not
specified

Qualitative interview
study

Montpellier adult
low-secure unit in
England

Staff and
pa�ents

Staff n = 10
Pa�ents n = 6

No Medium No

Wilson et
al. 2023
[62]

Country:
England

Explore the
perspectives of
pa�ents, mental
health staff, and
senior
management to

BWCs; brand(s) not
specified

Explora�ve qualita�ve
study

Five NHS acute adult
inpa�ent wards
across England

Staff and
pa�ents

Total n = 64
Staff n = 25
Pa�ents n = 24

Yes High No
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iden�fy the
possible impacts of
body-worn
cameras in
inpa�ent mental
health se�ings.

Service users
from Twitter n =
9
Mental health
nursing
directors n = 6

Zakaria &
Ramli,
2018 [63]

Country:
Malaysia

Iden�fy pa�ents’
perceptions of
physical privacy
dimensions
proposed by Carew
and Stapleton.

CCTV/video
surveillance;
brand(s) not
specified

Qualita�ve study Psychiatric wards at
a teaching hospital in
Malaysia (included
child and adult
inpa�ents)

Pa�ents (n = 25) No High No

Acronyms: BWCs = Body Worn Cameras; CCTV = Closed Circuit Television; EM = Electronic Monitoring; GPS = Global Positioning System; MMAT = Mixed Methods Appraisal

Tool; NHS = Na�onal Health Service; PICU = Psychiatric Intensive Care Unit; UK = United Kingdom; USA = United States of America; VBPMM= Vision-Based Pa�ent Monitoring

and Management.
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Research objec�ve 1a: How are surveillance-based technologies in inpa�ent mental health

se�ngs being implemented and what are the related implementa�on outcomes?

Below we have summarised how surveillance technologies have been implemented, and reported

implementa�on outcomes, by type of surveillance technology. Full details on implementa�on process,

se�ing, informed consent procedures and lived experience involvement can be found in Appendix E

while implementation outcomes can be found in Table 2.

Vision-Based Pa�ent Monitoring and Management (VBPMM)

Descrip�on of implementa�on

Six studies explored VBPMM [37,40,42,49,51,53]. All were UK-based and u�lised Oxevision (a VBPMM

device by Oxehealth). Four of the six studies reported conflicts of interest [40,49,51,53]. All studies

were rated as lowquality except one whichwas rated high quality [42]. This high quality study was one

of the two VBPMM papers which did not report any conflicts of interest [42]. Inpa�ent se�ings

included acute wards [37,51,53], psychiatric intensive care units [40,49] and a high secure forensic

inpa�ent service [42]. VBPMM was used in pa�ents’ bedrooms in all but one study, where it was used

in a seclusion room [40].

VBPMM involves an an�-ligature, wall-mounted system equipped with an infrared-sensitive camera (a

Class IIa medical device), also referred to as an ‘op�cal sensor’, which remotely monitors pa�ents’

pulse and breathing rate at regular intervals [51]. It also tracks pa�ents’ movements, genera�ng

loca�on and ac�vity-based alerts. Video can be viewed by staff for up to 15 seconds when taking vital

sign measurements or responding to an alert. In the latter case, only blurred video is available [51].

Dewa et al. [42] states that de-pixellated video can “only be viewed with express permission in

exceptional circumstances” (e.g., if there is poten�al risk to the pa�ent), though it did not state who

provides permission. The VBPMM system can be accessed via monitors in the nurses’ station and

portable tablets. It differs from CCTV in that it has addi�onal physical healthmonitoring func�ons and

video stream viewing is intermittent ‘on-demand’ rather than con�nuous observa�on.

Ndebele et al. [51] described how consent for VBPMMusewas sought frompa�ents, or froma suitable

consultee, such as their carer or the ward’s consultant psychiatrist, in cases where pa�ents lacked

capacity to consent. If consent was not given, the system remained switched off in the patient’s

bedroom for the dura�on of their stay. If pa�ents who lacked capacity initially later regained capacity,
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consent was then sought from them. The remainingpapers didnot describepa�ents being able toopt-

in or out of VBPMM use.

Stated aims of the technology

Reported aims of VBPMM include: reducing staff disturbance to pa�ents by enabling less intrusive

observa�ons [37,42]; allowing staff to respond to pa�ent needs more quickly and efficiently [49],

aiding monitoring of self-harm risks [51], preven�ng incidents [42], suppor�ng care-planning [53];

suppor�ng compassionate and dignified care [53] and reducing NHS mental health care costs [49].

VBPMM is reportedly intended as an adjunct to usual care, not as a replacement for therapeutic

interac�ons or physical care [37,53]. However, it is unclear how this adjunc�ve role is envisioned

alongside the stated aim of cost reduction.

Lived experience involvement in implementa�on

Three out of six papers reported lived experience involvement in VBPMM implementa�on [37,40,53].

This included a pre-implementa�on pa�ent focus group [40] and mee�ngs with former pa�ents,

rela�ves and nursing staff [37]. The Oxehealth report [53] stated that as an organisa�on, they have

con�nuous pa�ent and caregiver involvement throughout the implementa�on process. These

descrip�ons of lived experience involvement lacked methodological detail.

Implementa�on outcomes

Three studies reported VBPMMimplementation outcomes [37,49,51]. Barrera et al. [37] reported high

fidelity, with no significant gaps in VBPPM use and staff observations being conducted as required, and

high penetra�on, sta�ng that the sensors appeared to be embedded in the ward’s day-to-day clinical

prac�ce. Ndebele et al. [49] reported VBPMM consent rates of 68% and 76% on a female and male

acute ward, respec�vely. Itwas not clear whether any consen�ngpa�ents laterwithdrew consent, and

whether these figures capture those individuals. Malcolm et al. [49] compared the costs of

implemen�ng VBPMM compared to standard care. They calculated that if VBPMMwere implemented

in addition to standard care for adults admitted to PICUs across England, the total costs per yearwould

be: £10,926 (GBP) per pa�ent, £228 per occupied bed day, £897,907 per average sized ward, and

£68,839,567 per year to the NHS in total. These calcula�ons considered factors including cost of

nursing observa�ons, staff training, assaults, rapid tranquiliza�on and the costs of the technology.

Closed Circuit Television (CCTV)/video surveillance
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Descrip�on of implementa�on

Thirteen studies explored CCTV/video surveillance [39,41,43,48,52,54,55,56,57,58,60,61,63]. No

studies declared conflicts of interest, seven studies were rated as high quality [41,43,52,55,56,57,63],

three were rated medium quality [48,58,61] and three low quality [39,54,60]. These studies were

based in the UK (n = 3), Germany (n = 2), Australia (n = 1), Finland (n = 1), USA (n = 1), Malaysia (n = 1)

and one study recruited experts from a range of countries. CCTV/video surveillance had been

implemented in acute wards [41], PICUs [48], and forensic high-secure wards [58]. Cur�s et al. [41]

described the se�ing as an inpa�ent psychiatric facility with beds for acute psychiatric condi�ons,

geriatric condi�ons, learning difficul�es and forensic cases. In six papers, the type of inpa�ent ward

was not specified [39,43,54,57,60,63]. Within wards, CCTV was described as being implemented in

communal areas (e.g., ward corridors, exit doors), pa�ents’ bedrooms [61] and seclusion rooms

[41,43,52,60]. Some specified that it was not used in private areas such as pa�ent bedrooms [41,43]

or bathrooms [43].

Stated aims of the technology

The func�ons of CCTV/video surveillance described in the papers included: monitoring pa�ent

behaviour [41,52,57,63] and staff behaviour [41]; monitoringwho is leaving the ward [52],monitoring

safety during mechanical restraint [57], reducing institutional incidents [58] and preven�ng violence

[57].

Lived experience involvement in implementa�on

None reported in the included papers.

Implementa�on outcomes

Four papers reported CCTV/video surveillance implementa�on outcomes [48,52,54,57]. Krieger et al.

[48] reported that only 44% of pa�ents understood why theywere under surveillance at the �me, and

only 56% understood 4-5 days after surveillance ended. Adop�on rates varied between studies (from

15.9% to 100% in different locations across the USA, UK and Germany) [52,54,57]. In terms of

penetra�on, Krieger et al. [48] reported that 9.4% pa�ents in three PICUs in Germany had been

monitored via video, though it was unclear whether all the PICUs had video surveillance technology

and its location on the wards.

Body Worn Cameras (BWCs)
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Descrip�on of implementa�on

BWCs were inves�gated in four UK-based studies, one of which was rated high quality [62], one

medium quality [46], and two lowquality [44,47]. Conflicts of interest were reported in one study [44].

In two studies, the brand was named as Calla [44,47]. Brands were not specified in the other two

studies. Inpa�ent mental health se�ings included acute wards, low-secure, medium and medium

enhanced forensic wards, recovery wards, and a health-based place of safety room at a psychiatric

hospital. Hakimzada et al. [46] explored staff perceptions of BWCs in inpa�ent se�ings where BWCs

had not been implemented, including acute wards, secure wards and a PICU.

BWCs are recording devices worn by trained staff in inpa�ent se�ings to document interac�ons

between staff and pa�ents via audio and video recordings. They aremanually activatedby staff at their

discre�on. This may generally be signalled by a red flashing light and audible beep, with staff advised

to inform pa�ents before recording [46]. In Hardy et al. [47], staff were trained to explain to staff and

pa�ents that the camera was for safety, to narrate their actions and intentions to the camera, and

inform pa�ents if they stop recording due to it exacerba�ng the situation. Staff could turn the camera

around to record sound only if necessary [47].

BWC footage access was protected by a PIN to prevent data retrieval if the camera wasmisplaced [47].

In Hardy et al.’s [47] study, BWCs were docked, recharged and data uploaded to a secure cloud via

computer in the reception area at the end of each shi�. This secure cloud was provided and

administered by the BWC manufacturer. Footage is kept for a fixed length of �me before being

automa�cally deleted, unless required for a specific purpose, e.g., internal inves�ga�on (Ellis et al.,

2019).

Methods of informing pa�ents of BWCs were reported in one study and included: displaying

informa�on posters in high visibility areas on wards, providing written informa�on, and by staff

verbally informing pa�ents about them on admission, inmorning mee�ngs, pa�ent experience groups

and community mee�ngs [47].

Hardy et al. [47] stated that preparing for BWC implementa�on involved establishing the necessary

policies, IT infrastructure and informa�on governance compliance – e.g., comple�ng a full privacy

impact assessment and self-assessment tool from the surveillance camera commissioner. Pa�ents and

visitors were informed, and training was delivered to staff by the BWC supplier, which was then
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cascaded to other ward staff. Certain staff members also received specific training to become

administrators [47].

Stated aims of the technology

The aims of BWCs were described as: increasing transparency; resolving incidents and complaints by

providing accurate incident records; improving staff performance by providing footage for training and

monitoring; improving staff conduct and pa�ent behaviour; preven�ng incidents of aggression;

improving safety and to “counter false allegations” [44,46,47,62].

Lived experience involvement in implementa�on

None reported.

Implementa�on outcomes

One low-quality study reported BWC implementa�on outcomes [47]. Most staff reported no

opera�onal or prac�cal difficul�es with the BWCs. Where difficul�es were reported, most were minor

and easily resolved. Only 68% of surveyed pa�ents reported that they had beenmade aware that some

nurses were wearing BWCs [47]. Hardy et al. [47] reported the following purchase costs: camera and

software (£6,540), accessories (£1,109) and storage (£569) though these were provided free by the

BWC manufacturer for the study. It also provided a breakdown of staff requirements (e.g., to deliver

and attend training, create policies, provide IT support, to upload and review recordings and sort out

problems with cameras) but did not report the associated costs.

Global Positioning System (GPS) electronic monitoring

Descrip�on of implementa�on

Two low-quality papers reported on GPS electronic monitoring [50,59]. Neither reported conflicts of

interest. One study used the brand Buddi Tracker [59]; the brand was unspecified in the other. Both

studies were set in UK-based medium-secure inpa�ent mental health services.

In both studies, GPS electronic monitoring devices were attached to pa�ents’ ankles when they went

on leave. They were only used with consen�ng pa�ents, with the exception of high-risk pa�ents

requiring urgenthospital or court transfer. Itwas unclearwhether theuse of GPS electronic monitoring

in these instances was court-ordered or the result of a clinical decision. Consent rates were not

provided in either study. Clinical decisions about the appropriateness of GPS electronic monitoring
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were made on an individual basis following a specific risk assessment protocol in Murphy et al. [50].

Tully et al. [59] described how it was primarily intended to be used with pa�ents in the early stages of

leave, when risk of leave viola�on is highest.

The ‘Buddi Tracker’ device [59] employs secure strapswith an�-tamper features, transmitting location

via GPS signals to monitoring software via a mobile phone network. Geographical parameters (‘geo-

fences’) can be set, allowing inclusion and exclusion zones to be created. If a pa�ent breaches a geo-

fence, an alarm goes offwhich causes the device to vibrate and an alert to be sent through the in-built

monitoring software. Informa�on from each device is monitored by a security company. Breaches of

agreed terms and condi�ons trigger a predetermined alert to relevant parties and a risk management

plan [59].

Stated aims of the technology

GPS electronic monitoring tracks pa�ents on leave, with the aim of preven�ng leave viola�ons such as

absconding or failing to return [50]. It was hypothesised to reduce leave violations, increase overall

leave and increase the propor�on of unescorted leave [50].

Lived experience involvement in implementa�on

Tully et al. [59] states that the introduc�on of GPS electronic monitoring was discussed with pa�ents

and legal advisors, and consent and information forms were developed. However, there is no

methodological detail for pa�ent consultation provided. No lived experience involvement in

implementa�on was reported in Murphy et al. [50].

Implementa�on outcomes

Two papers reported GPS electronic monitoring implementa�on outcomes [50,59]. Though Tully et al.

[59] did not directly discuss feasibility, the authors did state that the technology was s�ll in use at the

�me of publica�on, sugges�ng evidence of feasibility. Tully et al. [59] also reported high fidelity; the

authors claimed it was mostly used in the early stages of pa�ents being granted leave or transi�oning

from escorted to unescorted leave and was only used immediately before discharge in a minority of

cases. However, data were not provided to evidence this claim [59]. Murphy et al. [50] calculated that

the total cost of GPS electronic monitoring over the 3-month study period was £34,653, equa�ng to

an average cost of £286 per pa�ent. They estimated that the total cost of implemen�ngGPS electronic

monitoring over the 3-month study period, taking into account the costs of escorting staff, technology
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costs and leave violation costs, was an average of £1617 per pa�ent. Tully et al. [59] simply reported

that each GPS electronic monitoring device used in their study cost £133.

Wearable sensors

Descrip�on of implementa�on

Two papers, one rated as low quality [38] and one as high quality [45] examined wearable sensors.

Neither reported conflicts of interest.

Tron et al. [38] evaluated the use of GeneActiv smart watches for monitoring movement in pa�ents

with psychosis at a psychiatric inpa�ent facility in Israel. These smart watches were equipped with

accelerometers, light, and temperature sensors. Medical staff managed their placement and removal

and uploaded data from the memory card in the device to a central storage location for analysis.

Greer et al. [45] explored staff’s perceptions of using two different remote monitoring devices to

conduct real-�me monitoring of pa�ents’ psychophysiological signals to predict aggression. One

device (E4, Empa�ca Srl) is worn around the wrist, and the other (Everion, Biovotion Ltd) is worn

around the upper arm. Staff were recruited froma medium-secure forensic inpatient service in theUK

and did not have prior experience with these devices.

Stated aims of the technology

Tron et al. [38] aimed to use the GeneAc�v smartwatch to monitor pa�ent movements and correlate

them with mental states to better evaluate schizophrenia symptom severity, characterise

schizophrenia subtypes and causes, and personalise treatments. In Greer et al. [45] the aim of the

devices was to monitor pa�ents’ physical indicators to predict aggression.

Lived experience involvement in implementa�on

Greer et al. [45] stated that the interview topic guide was informed by consultation with two service

user–caregiver advisory groups. No lived experience involvement was reported in Tron et al. [38].

Implementa�on outcomes

Tron et al. [38] reported that movement features detected by smartwatches during the ‘free �me’

window (4-5pm) were the most effective in explaining variance in pa�ents’ scores on factors of the

clinician-administered Posi�ve and Negative Syndrome Scale (PANSS). Combining data from all �me
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windows throughout the day resulted in substan�ally higher explained variance on all PANSS factors.

They also reported a case where a pa�ent’s step count increased during a period where their

medica�on dosage changed. They argue that this evidence suggests the poten�al of using

smartwatches for con�nuous tracking of schizophrenia-related symptoms and pa�ent states in

hospital se�ings.
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Table 2. Summary of implementa�on outcomes (appropriateness, feasibility, fidelity, adop�on, sustainability, penetra�on) across the surveillance technologies

Surveillance
technology

Implementa�on
outcome

Results MMAT
quality
ra�ng

Conflicts
of
interest

Vision Based
Pa�ent
Monitoring and
Management
(VBPMM)

Feasibility
(n = 1 paper)

• Ndebele et al. [51]: Oxevision consent rates were 67% for the female acute ward, and
76% for the male acute ward. [51]

Low Yes

Fidelity
(n = 1 paper)

Barerra et al. [37]:
• There were no significant gaps or drops in the use of Oxevision during the four-week

evalua�on. [37]
• On a few nights, usage was slightly lower than expected, so some staff became ‘sensor

champions’ to ensure all staff on each night shift were trained to use it. [37]
• During the first four night shi�s, staff performed and recorded their observations as

required. [37]

Low None

Penetration
(n = 1 paper)

Barerra et al. [37]:
• 17299 observations over an estimated 755 pa�ent nights had been monitored. A�er 4

months, 41 patients have spent on average 14.58 (SD 14.55) nights in bedrooms with
sensors (minimum of one night and maximum of 86 nights) [37].

Low None

Costs
(n = 1 paper)

• Malcolm et al. [49] provided the following breakdown of costs of VBPMM:

Standard care, Oxevision + standard care, Difference
Cost of night-�me observa�onal hours: £268, £158, –£109
Cost of one to one observa�on hours: £10,749, £9,943, –£806
Cost of assaults: £227, £167, –£60
Cost of rapid tranquilliza�on event: £562, £338, –£223
Cost of VBPMM £0, £319, £319
Total cost per pa�ent £11,806, £10,926, –£880

Low Yes
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Surveillance
technology

Implementa�on
outcome

Results MMAT
quality
ra�ng

Conflicts
of
interest

Total cost per occupied bed day £246, £228, –£18
Total cost per average sized ward per year £970,193, £897,907, –£72,286
Total cost to the NHS per year £74,381,491, £68,839,567, –£5,541,924

This breakdown considered cost of nursing observa�ons, assaults, rapid tranquilisa�ons and
the cost of Oxevision. Annual licence fees, installa�on costs and cabling costs were provided by
Oxehealth. Staff training costs were calculated by combining staff costs from the Personal
Social Services Research Unit with estimated staff numbers requiring training per ward
provided by Oxehealth. A more detailed breakdown of costs is provided in the paper.

CCTV/video
surveillance

Appropriateness
(n = 1 paper)

• Krieger et al. [48]: 44% patients reported understanding why they were under video
surveillance at the �me, 56% reported understanding 4-5 days a�er. [48]

Medium None

Adop�on
(n = 3 papers)

• Nijman et al. [52]: In a survey of 136 acute psychiatric wards in England, 27 (20%) used
CCTV for monitoring who was leaving the ward.

• Steinert et al. [57]: In a survey of psychiatric hospitals in Germany, in general psychiatry
and addic�ons, 15.9% respondents used video monitoring during mechanical restraint.

• Peek-Asa et al. [54]: “Surveillance cameras and/or mirrors” were implemented by 90.6%
(48/53) of psychiatric inpatient facilities in California, and 100% (30/30) in New Jersey (p =
0.08).

2 high;
1 low [54]

None

Penetration
(n = 1 paper)

• Krieger et al. [48] found that 9.4% of patients in their current admission to one of three
PICUs in Germany had been monitored via video.

Medium None

Body Worn
Cameras
(BWCs)

Fidelity
(n = 1 paper)

• Hardy et al. [47] reported that 68% of patients were aware some nurses were wearing
BWCs. The pa�ents who said they had not been made aware were from three of the
wards, with half from one ward.

Low None
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Surveillance
technology

Implementa�on
outcome

Results MMAT
quality
ra�ng

Conflicts
of
interest

Feasibility
(n = 1 paper)

• Hardy et al. [47]:
• Most (79%) of staff who did not wear BWCs reported observing no opera�onal
difficul�es.

• 64% of 39 staff who did wear BWCs, and 69% of 23 staff who did not wear BWCs
reported observing no prac�cal difficul�es. The remainder said they were minor and
easily resolved, but 9% of staff who did not wear BWCs reported that the wearer
needed assistance to continue to use the camera.

• The Trust’s IT department was not asked to help with any problems during the
pilot. There a few minor technical issues reported during the pilot, and these were
dealt with by the clinical staff trained to be BWC administrators.

• No information governance concerns were raised.

The BWC technical/opera�onal difficul�es described included:
• Difficul�es set�ng up the so�ware
• Difficul�es connec�ng to Calla’s web servers
• Difficul�es securely a�aching the BWC
• The camera switching on if knocked
• Problems switching the camera on/off
• The camera not turning on or recording (though this was fixed quickly when

reported)
• Difficulty wearing the harness over a coat or jacket
• Having to take the harness off fully to remove a fleece
• The harness smelling (and the wash rou�ne to address this weakening the elas�c)
• Staff were not taking them back to the docking sta�on a�er use
• Staff difficul�es adjus�ng the harness

Low None
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Surveillance
technology

Implementa�on
outcome

Results MMAT
quality
ra�ng

Conflicts
of
interest

• BWCs not turning on again a�er the first monthly generator test – they had to be
disconnected and then re-docked.

Costs
(n = 1 paper)

• Hardy et al. [47]:

Set-up costs:
• Staff costs to deliver and attend training, and to create and agree policies (cost of this

not specified)
• IT costs: The IT technician spent 48.5 hours to set up the service and deal with any

problems (cost of this not specified).
• Cost of cameras: BWCs and related equipment were provided free of charge for this

project. The costs to purchase were: camera and software £6,540; accessories £1,109.

Con�nuing costs:
• Staff �me to upload and review recordings (3hrs/week from a senior Preven�on and

Management of Violence and Aggression (PMVA) teammember)
• Staff costs sor�ng out problems with cameras (3hrs/week from a junior PMVA team

member and 1hr/week from a senior PMVA team member)
• Storage (provided free of charge for this project) would have cost £569 for the 3-

month period

Low None

GPS electronic
monitoring
(EM)

Feasibility
(n = 1 paper)

• Tully et al. [59]: did not explicitly report on feasibility but stated that the technology was
s�ll in use at the time of publica�on.

Low None

Fidelity
(n = 1 paper)

• Tully et al. [59]: The technology was used in the way it was intended (in the early stages of
a pa�ent being granted leave or transitioning from escorted to unescorted leave). It was

Low None
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Surveillance
technology

Implementa�on
outcome

Results MMAT
quality
ra�ng

Conflicts
of
interest

only used immediately before discharge in a minority of cases. No data was provided in the
paper to support these claims.

Costs
(n = 2 papers)

• Murphy et al. [50] reported the following electronic monitoring costs:
• Total electronic monitoring cost over the 3-month study period for 121 devices:

£34,653.
• Equates to an average electronic monitoring cost per pa�ent of £286.
• Total cost per pa�ent (taking into account electronic monitoring costs, staff costs, leave

violation costs) was £195,703 overall in the 3-month study period (equivalent to an
average of £1617 per pa�ent).

Figures these calculations were based on:
• Hourly cost of escor�ng staff: £59
• Annual electronic monitoring contract costs: £114,336 for up to 70 devices
• Cost of additional devices: £119/device
• Leave viola�on costs, taking into account factors such as length of violation, whether

police were contacted or involved, whether the Ministry of Jus�ce was contacted, any
media reports on local or na�onal news, drug/alcohol use or any offences committed
during leave (costs were not reported).

• Tully et al. (2016): Each GPS electronic monitoring device in this study cost £133.

Wearable
sensors

Appropriateness
(n = 1 paper)

• Tron et al. [38] reported that :
• Movement features detected by the smartwatch during the ‘free �me’ window (4-

5pm) were the most effective in explaining variance in pa�ents’ scores on all factors of
the Positive and Nega�ve Syndrome Scale.

NA NA
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Surveillance
technology

Implementa�on
outcome

Results MMAT
quality
ra�ng

Conflicts
of
interest

• Combining data from all time windows (free �me, lunch, occupa�onal therapy, full day
and full night windows) resulted in substan�ally higher explained variance than any of
the individual windows alone for all factors.

• They also reported a case where a pa�ent’s step count increased during a period
where their medica�on dosage significantly changed.

Acronyms: BWCs = Body Worn Cameras; CCTV = Closed Circuit Television; EM = Electronic Monitoring; GPS = Global Positioning System; IT = Informa�on

Technology; MMAT = Mixed Methods Appraisal Tool; PICU = Psychiatric Intensive Care Unit; PMVA = Preven�on and Management of Violence and Aggression.
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Research objec�ve 1b:What is current best prac�ce, including the considera�on of ethical issues, in

the implementa�on of surveillance-based technologies in inpa�ent mental health se�ngs?

Only two studies explicitly reported findings on best prac�ce and ethical considera�ons; neither

declared a conflict of interest, one was rated medium quality [58] and the other low quality [59].

Tully et al. [59] sought legal advice before implemen�ng GPS electronic monitoring and reported that

they were advised that GPS monitoring in this study’s specific context was “legal and not in violation

of human rights”. They do not provide any documenta�on or evidence to support this.

Tapp et al. [58] conducted a Delphi expert consensus study to try to reach consensus on the elements

of high security hospital services that would be essen�al for the rehabilitation of forensic pa�ents.

During round one, 82% of staff and academic experts agreed that “CCTV monitoring should be

implemented in the secure environment to reduce ins�tu�onal incidents”, which met the 80%

threshold for consensus. In round three, 62.2% of experts rated CCTV as “Important – the element of

care is desirable, but its absencewould not have adirect effect on the described outcome [ins�tutional

incidents]”. This did not meet the threshold for consensus, which the authors concluded meant that

CCTV should not be applied prescriptively in high-secure hospital inpa�ent services.

Lived experience involvement

There was no pa�ent or carer representation in the expert group in Tapp et al.’s [58] Delphi study, and

no other lived experience involvement in this study. In Tully et al. [59], the introduction of the

technology was discussed with pa�ents and legal advisors, who helped develop consent and

informa�on forms. No further detail was provided.

Research objec�ve 2a – pre-implementa�on: How are surveillance-based technologies in inpa�ent

mental health se�ngs perceived pre-implementa�on?

Vision-Based Pa�ent Monitoring and Management (VBPMM)

One study explored pre-implementa�on percep�ons of VBPMM [40] (see Table 3 for full results). It

reported a conflict of interest and was rated low quality. It reported overall positive pre-

implementa�on staff views of VBPMM and mixed pa�ent views. No papers reported carer views.

Staff
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Staff were reported to largely feel that VBPMM could be a positive addition to seclusion rooms, as it

could facilitate vital sign monitoring [40].

Pa�ents

Some pa�ents felt that VBPMM could improve safety and reduce disrupted sleep, whereas others

feared that it would reduce human interac�on in seclusion, or that the cameras could control or

harm them [40].

.CC-BY-NC-ND 4.0 International licenseIt is made available under a
is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)

The copyright holder for this preprintthis version posted April 5, 2024.;https://doi.org/10.1101/2024.04.04.24305329doi:medRxiv preprint



41

Table 3. Staff, pa�ent and carer pre-implementa�on percep�ons of Vision-Based Pa�ent Monitoring and Management (VBPMM)

Vision-Based Patient Monitoring
& Management (VBPMM)

Pre-implementation perceptions of technology MMAT qualit
y rating

Conflicts
of interest

Poten�al uses
or benefits

Staff
1 paper [40]
staff n = not reported

• Staff largely felt VBVMM would be a positive addition
• Thought it would help obtain vital signs when it might otherwise be

difficult to, given a patient’s presenta�on

Low Yes

Pa�ents
1 paper [40]
n = 12 patients & a pa�ent
representa�ve

• Pa�ents largely felt it would be positively received, as it was expected to
improve clinical safety and reduce disrupted sleep

• A separate pa�ent representa�ve felt it would be a positive addition to
the seclusion suite

Low Yes

Concerns and
potential harms

Pa�ents
n=1 paper [40]
n = 12 patients & a pa�ent
representa�ve

• One pa�ent was concerned the camera would emit damaging “rays”
• Another patient was worried the camera would control them in some

way
• Another patient suggested it might reduce human interac�on in seclusion

Low Yes

Acronyms: MMAT = Mixed Methods Appraisal Tool; VBPMM = Vision-Based Pa�ent Monitoring and Management.
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Closed Circuit Television (CCTV)/video surveillance

Two papers explored pre-implementa�on perceptions of CCTV/video surveillance [41,63] (see Table 4

for full results). Neither paper reported any conflicts of interest, and both were rated high quality.

Pa�ent views were mixed, and staff and carer views were nega�ve.

Pa�ents

Whilst some pa�ents felt comfortable with the idea of being video monitored, others felt that it

would cause them stress and disrupt their daily rou�nes. Privacy concerns led some pa�ents to

prefer cameras to be positioned in communal rather than private areas. Patient preferences varied

regarding camera visibility and who should be able to view the footage [63].

Mixed sample (pa�ents, staff, carers)

Curtis et al. [41] reported apprehension towards the use of CCTV in communal ward spaces amongst

a mixed sample of staff, pa�ents and carers.
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Table 4. Staff, pa�ent and carer pre-implementa�on percep�ons of Closed Circuit Television (CCTV)/video surveillance

CCTV/video surveillance Pre-implementation perceptions of technology MMAT quality
ra�ng

Conflicts
of interest

Poten�al uses
or benefits

Pa�ents

1 paper [63]

n = 25

• Four pa�ents said they would be happy to be filmed because they would “enjoy
the atten�on”

• Some comfortable with monitoring, feeling it would not impact their daily
rou�nes

• One pa�ent would be happy with CCTV in any loca�on on the ward
• Most pa�ents were okay with it being viewed by clinicians and direct family,

with some limitations.

High None

Concerns and
potential harms

Pa�ents

1 paper [63]

n = 25

• Some only comfortable ifmounted in certain places to protect privacy (e.g.,
communal areas, not bedrooms or bathrooms)

• One person not okay with CCTV in any location on the ward.
• Some felt the cameras should be hidden.
• Some felt monitoring would cause stress, make them feel awkward and

uneasy, and disturbed to the point it would impact their daily rou�nes.
• Some not okay with family monitoring them through it
• One men�on of consent needed for monitoring

High None

Mixed sample
(included staff,
pa�ents, carers)

1 paper [41]

n = not reported

• Apprehension about having CCTV in communal areas. High None

Acronyms: CCTV = Closed Circuit Television (CCTV); MMAT = Mixed Methods Appraisal Tool.
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Body Worn Cameras (BWCs)

Two studies explored pre-implementa�on perceptions of BWCs [44,46] (see Table 5 for full results).

One reported a conflict of interest [44]. One paper was rated mediumquality [46] and one low quality

[44]. Nursing staff views were mixed. No studies reported pre-implementa�on pa�ent or family/carer

views.

Staff

There were mixed views amongst nursing staff about whether they would feel comfortable wearing a

BWC, whether it would deter them from working, modify staff behaviour or put their minds at ease.

Some felt that BWCs could reinforce good prac�ce andhelp to iden�fy faults in staffbehaviour, though

others thought they may make staff less willing to get involved in incidents, or that staff and pa�ents

may “act” for the camera. Some nursing staff felt that footage from BWCs could provide accurate,

unbiased documentation of incidents, andmost felt that theywould reduce ‘false pa�ent accusations’.

Whilst some believed that BWCs could improve staff and patient safety and help reduce and de-

escalate conflict and violent incidents, and so reduce constraints on pa�ents, others thought they

could increase and exacerbate violent and aggressive situa�ons. Some also feared that BWCs could be

broken andused asweapons bypa�ents. Furthermore, ethical concernswere raisedby some staff that

BWCs could violate pa�ents’ privacy and confiden�ality [44,46].
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Table 5. Staff, pa�ent and carer pre-implementa�on percep�ons of Body Worn Cameras (BWCs)

Body Worn Cameras (BWCs) Pre-implementation perceptions of technology MMAT quality
ra�ng

Conflicts
of interest

Quan�ta�ve
survey results

Staff

2 papers

Hakimzada et al
. [46]: n = 60
nursing staff

Ellis et al. [44]:
n = 15

Quan�ta�ve findings from a survey of nursing staff (n = 60) [46]
• 30% were neutral when asked if they would support BWC use in mental health se�ings

(most common response)
• 45% would feel comfortable wearing a BWC
• 61.7% felt wearing a BWC would not deter them fromworking
• 35% felt BWCs would de-escalate violent situa�ons on the ward
• 75% were confident in the ability of BWCs to reduce false pa�ent accusa�ons. This item

had the lowest nega�ve response (8.3%).
• 51.7% agreed BWCs could “resolve violent incidents”
• 50% agreed BWCs would put their mind at ease
• 55% felt BWCs would cause staff to modify their behaviour
• 56.7% agreed there may be ethical issues regarding pa�ents being recorded in

compromising situa�ons
• 65% agreed there may be ethical issues regarding pa�ent confiden�ality

Quan�ta�ve findings from a questionnaire to mental health ward staff (n = 15) [44]
• 80% thought BWCs would have a positive impact
• 86% thought BWCs help reassure both staff and pa�ents
• 100% encountered verbal or physical aggression at least once a week
• 87% spent a ‘considerable por�on of their �me dealing with aggressive behaviour’
• 80% said dealing with aggressive behaviour ‘often gets in the way of doing the job they

ought/want to be doing’
• 80% said if BWCs could help reduce aggressive behaviour or the time spent dealing with

it, ‘it would have a posi�ve impact on their day-to-day job’
• 60% could recall a work incident ‘where they wished they’d had a body camera’

1 x low
1 x medium

½ papers
reported a
conflict of
interest

Poten�al uses
or benefits

Staff • Reduce and deal with false pa�ent accusa�ons
• Enable accurate, unbiased evidence documenta�on of incidents

1 x low
1 x medium

½ papers
reported a
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2 papers

Hakimzada et al
. [46]: n = 60
nursing staff

Ellis et al. [44]:
n = not
reported

• Increase staff and pa�ent safety
• Reduce violent and aggressive incidents
• Reinforce good prac�ce/iden�fy faults in staff behaviour
• Cause pa�ents to “think before acting”
• Monitor the interac�on between patients and staff

conflict of
interest

Concerns and
potential
harms

Staff

1 paper [46]

n = 60 nursing
staff

• Violates pa�ent confidentiality, which could lead to legal action against Trusts
• BWCs are intrusive/violate pa�ent privacy
• Increase pa�ent paranoia, aggression, annoyance, make them feel intimidated
• BWCs could aggravate violent situa�ons
• Could interfere with nurse-pa�ent rela�onships/make it difficult for pa�ents to trust staff
• Could be unethical
• Could increase assault against staff/make staff a target
• Issues obtaining pa�ent consent, and some pa�ents may not understand the ra�onale

for them
• Staff would be uncomfortable wearing BWCs
• Staff may be unable to use BWCs correctly, and they need to remember to switch them

on
• Staff may be less willing to get involved in incidents
• Staff/pa�ents could “act” for the camera
• Pa�ents could break the BWCs/use them as a weapon

Medium None

Acronyms: BWCs = Body Worn Cameras; MMAT = Mixed Methods Appraisal Tool.
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Global Positioning System (GPS) electronic monitoring

No papers reported on staff, pa�ent or carer pre-implementa�on perceptions of GPS electronic

monitoring.

Wearable sensors

One paper explored pre-implementa�on perceptions of wearable sensors [45] (see Table 6 for full

results). It did not report any conflicts of interest and was rated high quality. Staff views of wearable

sensors were mixed. No studies reported pa�ent or family/carer views.

Staff

Staff recognised wearable sensors’ poten�al for facilita�ng less obtrusive monitoring, increasing

pa�ents’ self-awareness and providing informa�on thatmay not otherwise be shared with staff. Some

also felt that they could aid risk-monitoring, reduce violent incidents and prevent situa�ons from

escala�ng. However, concerns included pa�ents misusing them as ligatures or weapons, exacerba�ng

pa�ent paranoia, data security and pa�ent confiden�ality issues, fluctua�ng pa�ent willingness to use

them and increased workload for staff.
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Table 6. Staff, pa�ent and carer pre-implementa�on percep�ons of wearable sensors

Wearable sensors Pre-implementation perceptions of technology MMAT quality
ra�ng

Conflicts
of interest

Poten�al uses
or benefits

Staff

1 paper [45]

n = 25 nurses

• Could helpmonitor risk and so prevent situa�ons escala�ng, reducing violent incidents
• Provides informa�on which pa�ents may otherwise not express or which may not be

observable by staff.
• Could foster self-awareness among pa�ents
• Facilitates less obtrusive monitoring without the need for physical contact
• Factors that could increase pa�ent willingness to engage could include stylish design and

having clear benefits to wearing the device (e.g., if it affected their leave status)

High None

Concerns and
potential
harms

Staff

1 paper [45]

n = 25 nurses

• Device could be used as a ligature due to elastic armband
• Device could be used as a weapon to cause harm to self or others
• Could exacerbate pa�ent paranoia
• Concerns about data security and pa�ent confiden�ality
• Could add to staff’s workloads (e.g., if need to manually upload/analyse data, monitoring

pa�ent use of the technology, or if checklists accompany them).
• Pa�ents’ willingness to use the technology may change depending on their mental state

High None

Acronyms: MMAT = Mixed Methods Appraisal Tool.
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Research objec�ve 2a – post-implementa�on: How are surveillance-based technologies in inpa�ent

mental health set�ngs experienced post-implementa�on?

Vision-Based Pa�ent Monitoring and Management (VBPMM)

Five papers explored post-implementa�on experiences of VBPMM [37,40,42,51,53] (see Table 7 for

full results). Three of these studies reported conflicts of interest [40,51,53]. Four were rated low

quality [37,40,51,53], one was rated high quality [42]. Experiences of pa�ents, staff and carers were

mixed.

Staff

Benefits of VBPMM perceived by staff included improved sleep and enhanced staff and pa�ent safety

(e.g., through improved physical health monitoring and reduced pa�ent aggression). There were

mixed perspectives on its impact on pa�ents’ privacy. Staff also flagged concerns about technological

issues (e.g., poor Wi-Fi), incorrect use of the technology, insufficient staff training and doubts about

its accuracy. Some felt VBPMM should not replace standard care and physical observa�ons

[37,40,42,51].

Pa�ents

Some pa�ents also felt that VBPMM improved pa�ent safety and sleep. Other benefits reported by

pa�ents included increased independence from staff and a greater sense of connec�on in seclusion.

However, pa�ents also raised ethical concerns about VBPMM’s nega�ve impact on their privacy,

dignity and human rights. They cau�oned about how being monitored can cause distress, exacerbate

power imbalances and damage trust between pa�ents and staff. Concerns were also raised about a

lack of pa�ent choice, and inadequate or inaccurate communica�on from staff regarding VBPMM

[40,42,53].

Carers

One paper reported that carers had mostly posi�ve perceptions of VBPMM, but some had concerns

about a nega�ve impact on care quality [40].

.CC-BY-NC-ND 4.0 International licenseIt is made available under a
is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)

The copyright holder for this preprintthis version posted April 5, 2024.;https://doi.org/10.1101/2024.04.04.24305329doi:medRxiv preprint



50

Table 7. Staff, pa�ent and carer post-implementa�on experiences of Vision-Based Pa�ent Monitoring and Management (VBPMM)

Vision-Based Patient
Monitoring & Management
(VBPMM)

Post-implementation experiences of surveillance MMAT quality
ra�ng

Conflicts of
interest

Perceived
benefits

Staff (n = 4
papers)
[37,40,42,51]

• Posi�ve effect on patients’ sleep
• Observations easier and quicker for staff
• Perceived reduction in verbal and physical aggression
• Perceived improvement to pa�ents’ privacy and dignity when compared to in person

observation
• Technology helps identify incidents
• Leads to better care for pa�ents
• Improved staff and patient safety
• Improved assurance for staff managing risk
• Can serve as an extra safety measure when staff were unable to perform physical checks on a

pa�ent (e.g., if they were behaving aggressively)
• Improved physical health monitoring aiding clinical decision making

3 x low
1 x high

2/4 papers
reported a
conflict of
interest

Pa�ents (n =3
papers)
[40,42,53]

• Feeling safer as monitoring leads to staff helping quicker if their health worsens
• Technology aids independence from staff
• Be�er nights’ sleep with remote monitoring (as physical checks disturbed sleep)
• Monitoring in seclusion aided feeling connected to others
• Some patients feel indifferent about the technology’s use, for example, over time forge�ng

that it was there, paying less atten�on to it, and accep�ng that it was there to stay

2 x low
1 x high

2/3 papers
reported a
conflict of
interest

Carers (n = 1
paper [40])

• Carers had mostly positive perceptions of monitoring. Low Yes

Negative
impacts,
effects
and
harms

Staff (n = 1 paper
[42])

• Technological glitches (e.g., poor Wi-Fi, signal issues, poor readings of pa�ent ac�vity)
• Security concerns; data protec�on and physical concerns about the device e.g., concerns about

pa�ents accessing VBPMM data via the code on the back of staff’s iPads
• Lack of trust in technologies accuracy
• Insufficient training to be able to use the technology correctly, and issues with staff ability to

use the technology
• Technology not a replacement for standard care and physical observa�ons

High None
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• Nega�ve effect on pa�ents’ privacy including ethical concerns regarding watching pa�ents

Pa�ents (n = 1
paper [42])

• Lack of privacy and dignity felt when monitored
• Concerns regarding the impact on human rights
• Feelings of embarrassment, distress and paranoia regarding being watched (par�cularly

around ge�ing undressed)
• Lack of choice or say about the use of the technology
• Less trust in staff and impact on rela�onships with staff
• Increased power imbalance between staff and pa�ents
• Lack of communica�on about the technology, including inaccuracies in explana�ons

High None

Carers (n = 1
paper [40])

• Concerns regarding the nega�ve impact on quality of care
• Nega�ve perceptions more common amongst pa�ents who had spent less �me in hospital

Low Yes

Acronyms: MMAT = Mixed Methods Appraisal Tool; VBPMM = Vision-Based Pa�ent Monitoring and Management.
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Closed Circuit Television (CCTV)/video surveillance

Five papers explored post-implementa�on experiences of CCTV/video surveillance [41,43,55,60,61]

(see Table 8 for full results). None of these studies reported any conflicts of interest. Three were

rated high quality [41,43,55], one medium quality [61] and one low quality [60]. Three studies

explored experiences of CCTV/video surveillance in communal ward areas [41,43,60], one in a

seclusion room [55], and one in pa�ents’ bedrooms [61].

Staff

Staff’s experiences of CCTV in communal spaces varied [41,43,60]. Some iden�fied benefits including

improved staff and pa�ent safety, monitoring of self-harm, violence and absconding. However, others

doubted its ability to control behaviour or prevent incidents. Some saw value in using CCTV to

provide evidence to investigate incidents and allegations and felt it could be used to scru�nise staff

behaviour. Ethical concerns were raised about its impact on pa�ents’ privacy, dignity and human

rights, and on therapeutic engagement. Some staff felt CCTV should not be used as a substitute for

in-person care [41].

Staff’s views of CCTV use in pa�ents’ bedrooms at night were also mixed [41,43,61]. Perceived

benefits included improved monitoring of pa�ents, enhanced staff safety, and reduced disrup�on of

pa�ents’ sleep compared to physical checks. Some staff felt they could rely on CCTV for pa�ent

observa�on, whereas others emphasised the importance of s�ll conducing physical checks. Some

staff raised concerns about nega�ve impacts of CCTV in pa�ents’ bedrooms on privacy, increased

pa�ent distress and paranoia, and reduced opportunities for therapeu�c engagement. There were

also reports of staff feeling uncertain about how to use the technology, using it incorrectly, finding it

unreliable and it producing low quality images [61].

Pa�ents

Pa�ents had mixed views on CCTV monitoring in communal areas. Some felt it enhanced staff and

pa�ent safety, while others considered it an invasion of privacy. CCTV use in communal areas did not

appear to affect pa�ents’ use of these spaces [43]. In seclusion rooms, some pa�ents believed CCTV

could aid staff observations, prevent self-harm, help recognise emergencies and foster a sense of

safety. However, concerns included a lack of control, privacy issues and security concerns, worsened

by poor communica�on about the technology [55].
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Regarding CCTV use in patients’ bedrooms at night, some pa�ents found it enhanced their sense of

safety, for example by deterring other patients from rule-breaking or stealing property. Some

considered it less invasive and disrup�ve to sleep than physical checks since it reduced staff

movement and the frequency of staff entering bedrooms for checks. However, others felt it was

intrusive, impeded relaxation, nega�vely impacted therapeutic rela�onships with staff, and feared

that it could result in traditional observations being neglected. Misunderstandings amongst pa�ents

about how and when CCTV was being used were reported, and there were also instances where

pa�ents were video monitored in their bedrooms outside of designated �mes or without consent

[61].

Carers

One study reported that carers had concerns staff would not always be monitoring CCTV and so may

miss things [41].
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Table 8. Staff, pa�ent and carer post-implementa�on experiences of Closed Circuit Television (CCTV)/video surveillance

CCTV/video surveillance Post-implementation experiences of surveillance MMAT quality
ra�ng

Conflicts of
interest

Perceived
benefits

Staff (n = 3
papers)

[41,43,61]

• Staff became accustomed to CCTV in communal spaces
• Staff found CCTV reassuring and useful formonitoring and preven�ng absconding, self-harm and

violent behaviour
• Video footage as evidence against allega�ons (useful in the a�ermath of incidents for establishing

responsibility)
• CCTV felt by some to be an effec�ve means for observa�ons during the night
• CCTV in bedrooms less disrup�ve to pa�ents’ sleep compared to physical observa�ons
• Improved staff safety as remote monitoring allows them to assess behaviour

1 x medium
2 x high

None

Pa�ents (n = 5
papers)

[41,43,55,60,61]

• Pa�ents became accustomed to CCTV in communal spaces and found it acceptable
• CCTV in communal spaces did not appear to affect pa�ents’ use of these spaces
• Some pa�ents did not find CCTV intrusive
• Observation via CCTV useful for early recogni�on/detec�on of emergencies and

faster interven�on from staff (e.g., self-harm or medical emergencies)
• Pa�ents felt CCTV helped ensure pa�ent safety
• Remote monitoring helps reduce disturbance at night
• More appropriate for those who are very unwell and on a lot of medica�on (e.g., to ensure

regular monitoring to avoid physical health emergencies)
• Improves pa�ent safety as it deters other pa�ents from violence and rule breaking
• Feel safe as images and footage are confiden�al

1 x low
1 x medium
3 x high

None

Negative
impacts,
effects
and
harms

Staff (n = 3
papers)

[41,55,61]

• Concerns about impact on privacy, dignity and human rights
• Concerns that staff behaviour is under scru�ny
• Doubts if CCTV is a good subs�tute for the presence of a nurse in person – use of faceless

technology loses the therapeu�c engagement element of observations and care
• Useful for the aftermath of incidents but not preventing them, therefore does not make staff

feel safer

1 x medium
2 x high

None
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CCTV/video surveillance Post-implementation experiences of surveillance MMAT quality
ra�ng

Conflicts of
interest

• Concern that cameras and monitoring made pa�entsmore paranoid and unwell, and
increased pa�ents feeling of unease

• Experiences of being monitored by CCTV outside of designated hours and without consent
• Remote observations removed human connec�on thus had an impact on quality of care

and nega�ve effect on staff-pa�ent rela�onships
• Technology was unreliable and poor-quality imagesmeant physical observa�ons were needed
• Staff reported lack of confidence using the technology, with bank staff unsure how to use it

Pa�ents (n = 3
papers)

[55,60,61]

• Mixed views with TV monitoring slightly more negative after implementa�on on one ward,
and slightly more positive on the other

• Feelings of lack of control over observa�onwhen via CCTV
• Concerns about security and privacy, increased by poor communica�on about the technology,

and with preference for pixelated images
• Remote observations removed human connec�on impac�ng on communica�on

and rela�onships with staff
• Feeling you cannot relax when being watched due to intrusion in personal space
• Concerns that tradi�onal observa�ons will be overlooked when technology is present

1 x low
1 x medium
1 x high

None

Carers (n = 1
paper [41])

• Concern that staff will not always be watching the CCTV monitor so mightmiss things High None

Acronyms: CCTV = Closed Circuit Television; MMAT =Mixed Methods Appraisal Tool.
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Body Worn Cameras (BWCs):

Two papers explored post-implementa�on experiences of BWCs [47,62] (see Table 9 for full results).

Neither reported any conflicts of interest. Onewas rated high quality [62] and one low quality [47].

Staff and pa�ent experiences were mixed, no carer experiences were reported.

Staff

Benefits of BWCs perceived by staff included reduced violence, aggression and restric�ve prac�ces.

Some staff felt that they improved safety by improving staff awareness and reflexive prac�ce, rather

than changing pa�ent behaviour. Staff iden�fied various uses for BWC footage including: providing

evidence to aid incident and complaint resolu�on (including ‘false allegations’ against staff) and

prosecutions; documen�ng interven�ons (e.g., physical restraints); and facilitating debriefing and

staff training. However, some staff raised concerns that BWCs only capture footage from the �me of

arrival, not the preceding events, and doubted their effec�veness in reducing violence and

aggression as they do not address their underlying systemic causes. Some staff viewed BWCs as a

puni�ve measure, contribu�ng to pa�ents’ feelings of criminaliza�on and in�mida�on. They also

raised ethical and legal concerns around pa�ent consent and the poten�al for BWCs to be used as a

subs�tute for good care and safe staffing [47,62].

Pa�ents

Whilst some pa�ents reported feeling safer with BWCs due to them providing evidence to support

their claims and protect them against staff misconduct, others felt BWCs did not improve safety and

nega�vely impacted their recovery, privacy and dignity. Like staff, some patients felt that BWCs fail to

address the systemic causes of violence and aggression, and that any improvements in safety are due

to increased staff awareness and reflexivity, rather than changes in pa�ent behaviour. Similar to staff,

some pa�ents viewed BWCs as punitive, contribu�ng to feelings of criminalization and exacerba�ng

power imbalances between pa�ents and staff [47,62].

GPS electronic monitoring and wearable sensors

None of the included studies explored staff, pa�ent or family/carer post-implementa�on experiences

of GPS electronic monitoring or wearable sensors.
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Table 9. Staff, pa�ent and carer post-implementa�on experiences of Body Worn Cameras (BWCs)

Body Worn Cameras (BWCs) Post-implementation experiences of surveillance MMAT quality
ra�ng

Conflicts o
f interest

Perceived
benefits

Staff (n = 2
papers)

[47,62]

• Staff wearing cameras were more posi�ve than other staff about them; staff not wearing
them had more mixed views

• Belief or experience that it prevents violence and aggression
• Useful as evidence for complaints/resolving incidents
• Considered a useful tool for prosecu�on following incidents of violence
• Staff often felt BWC footage could be used to protect them against false accusations

of misconduct
• Reassured in their techniques in restraint when cameras are on
• May reveal when staff are not behaving professionally
• Poten�al use in training with some staff expressing a desire to watch footage of incidents during a

debrief with a manager to reflect on their own behaviour and consider what they might do
differently in future.

• Some staff believed BWCs would be useful for documen�ng physical restraint and planned
interven�ons, poten�ally reducing restrictive prac�ce and increasing physical safety for both
staff and pa�ents.

• Staff tended to believe BWCs could make wards a safer place by improving staff awareness and
reflexive prac�ce, rather than changing pa�ent behaviour.

1 x low
1 x high

None

Pa�ents (n = 1
paper [62])

• Many pa�ents expressed feeling unheard, ignored and not believed by staff – BWCs may
make pa�ents feel safer by providing evidence to back up their claims.

• Pa�ents see the poten�al for BWCs to protect them from staffmisconduct.
• Pa�ents believed BWCs would be useful for documen�ng physical restraint and planned

interven�ons, poten�ally reducing restrictive prac�ce and increasing physical safety for both staff
and pa�ents.

• Pa�ents tended to believe BWCs could make wards a safer place by improving staff awareness
and reflexive prac�ce, rather than changing pa�ent behaviour.

High None
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Body Worn Cameras (BWCs) Post-implementation experiences of surveillance MMAT quality
ra�ng

Conflicts o
f interest

Negative
impacts,
effects
and
harms

Staff (n =
2 papers)

[47,62]

• Some staff found BWCs caused discomfort to wear
• Concern footage only captures from time of arrival, not the build up
• Staff feel watched
• Pa�ents appear to feel intimidated by the technology
• Some staff feel BWCs do not prevent violence and aggression because they treat it as an

individual issue without addressing complex systemic causes.
• Some staff were concerned that BWCs would be treated as a subs�tute for good care or safe

staffing.
• Some staff raised ethical and legal ques�ons about the role of pa�ent consent in deciding when,

or if, a BWC is turned on.
• Some were concerned BWCs would feel like a punitive measure that singles out a pa�ent,

enhancing exis�ng feelings of criminalisa�on and making the ward feel less safe.

1 x low
1 x high

None

Pa�ents (n = 2
papers)

[47,62]

• Negative impact on rela�onship between staff and pa�ents with pa�ents expressing hesita�on
about speaking with staff members wearing a camera, regardless of whether it is on or off.

• Some pa�ents were concerned that BWCs would be treated as a subs�tute for good care or safe
staffing.

• Some pa�ents raised ethical and legal ques�ons about the role of pa�ent consent in deciding
when, or if, a BWC is turned on.

• Some pa�ents were concerned BWCs would feel like a puni�ve measure that singles out a pa�ent,
enhancing exis�ng feelings of criminalisa�on and making the ward feel less safe.

• Increased feeling of staff having power and control over pa�ents.
• Pa�ents were concerned about being recorded in theirmost vulnerable moments and the impact

BWCs might have on their recovery, dignity and privacy.

1 x low
1 x high

None

Acronyms: BWCs = Body Worn Cameras; MMAT = Mixed Methods Appraisal Tool.
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Research objec�ve 2b: What is the effect, including unintended consequences, harms, and benefits,

of surveillance-based technologies in inpa�ent mental health se�ngs for outcomes such as pa�ent

and staff safety and pa�ent clinical improvement?

Eleven studies reported outcomes on the effec�veness of surveillance strategies in inpa�ent mental

health se�ings [37,40,44,47,49,50,51,56,59,60,61]. Overall, the findings were limited and mixed. The

findings below are reported by type of surveillance and tabulated in Table 10.

Vision-Based Pa�ent Monitoring and Management (VBPMM)

Four studies reported on the effect of VBPMM [37,40,49,51]. All studies reported on Oxevision by

Oxehealth. All studieswere rated low quality, and three declared conflicts of interest [40,49,51]. Study

designs includeda mixedmethods non-randomised controlled pre-post evaluation within a pilot study,

which compared two interven�on wards with VBPMM to two control wards without VBPMM [51], an

economic analysis study utilising a cost-calculator approach [49], an uncontrolled pre-post study [40]

and a pre-post study with a concurrent control period [37].

Self-harm and ligature incidents

One study inves�gated VBPMM’s effect on self-harm and ligature incidents; it reported a significant

rela�ve reduc�on in self-harm and ligature incidents in bedrooms on the VBPMM wards compared to

the control wards. However, when considering the VBPMM wards alone, there was a significant

decrease in ligature incident rates, but not in self-harm rates, a�er introducing VBPMM [51].

Restric�ve practices

Two studies reported on VBPMM’s effect on restrictive prac�ces [37,40]. Barerra et al. [37] reported

no significant effect on rapid tranquiliza�on frequency, and Clark et al. [40] reported no significant

impact upon seclusion session frequency or dura�on.

Clinical outcomes

One study investigated VBPMM’s effect on clinical outcomes [37]. It reported that insomnia severity

significantly decreased the longer pa�ents slept in a bedroom with VBPMM. There was a significant

posi�ve correlation between nights in rooms with VBPMM and hospital length of stay, although there

was no significant difference in pa�ents’ average hospital admission dura�on post-VBPMM and the

average admission dura�on for all pa�ents admitted to the ward in the 12 months before VBPMM
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introduction. There was also no significant difference in the use of hypno�c and anxioly�c medication

[37].

Care quality

One study reported VBPMM’s effect on care quality related outcomes [37]. It reported a 100% match

of vital sign reports between observa�ons with and without sensors.

Cost effectiveness

One study investigated the cost-effectiveness of VBPMM [49]. It es�mated that VBPMM in addition to

standard care, compared to standard care alone, reduced costs by £72,286 per ward per year, or £880

per pa�ent per year. It estimated that if rolled-out to all adult PICUs in England, VBPMM would lead

to an es�mated cost saving to the NHS per year of £5,541,294. The key driver of these savings was 36

hours of staff time saved per pa�ent per year, primarily driven bya decrease in one-to-oneobservation

hours. Scenario analyses showed that these results were robust to sta�s�cally significant changes in

input parameters.

Complaints and damage

One study reported on VBPMM’s effect on complaints [37]; it reported that during the study period,

no incidents related to VBPMMwere recorded on the Trust’s online incident reporting system. During

the first four nights of the new observa�on protocol (where VBPMM was used to conduct most

observa�ons of pa�ents at night, instead of physical checks), eleven pa�ents who completed

questionnaires each night expressed no nega�ve comments about the system. Details were not

provided about how these pa�ents were selected, or the format or content of the questionnaire.

Closed Circuit Television (CCTV)/video monitoring

Three studies [56,60,61] reported the effect of CCTV. One was rated high quality [56], one medium

quality [61] and one low quality [60]. All three reported no conflicts of interest. One study had a cross-

sec�onal design [56], onewas mixed methodswith a cross-sectional quan�ta�ve component [61] and

one was a pre-post evaluation [60].

Violence and aggression

Two studies reported on CCTV’s effect on violence and aggression [60,61]. It is unclear whether Warr

et al. [61], who investigated the impact of CCTV use in pa�ents’ bedrooms at night on the frequency

and nature of incidents, conducted any sta�s�cal significance tes�ng. However, they reported that
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there were fewer incidents at night compared to during the day, but that there was no difference in

the nature of the incidents. They also stated that there was no evidence of any association between

the nature of incidents and the presence or use of CCTV, or the choice of the pa�ent to be observed

using CCTV or not. Vartiainen & Hakola [60] did not conduct any statis�cal significance testing but

reported that violent acts reduced on the CCTV-monitored wards.

Clinical outcomes

Two studies reported on CCTV’s effect on clinical outcomes [56,60]. Simpson et al. [56] reported that

CCTV (at exit) had no significant impact on substance or alcohol use on the ward. Vartiainen & Hakola

[60] reported no significant changes in subjec�vemental health or paranoid traits on any of the wards

(with or without CCTV).

Complaints and damage

One study reported on the impact of CCTV on damages [60]; it reported that no damage had occurred

to cameras in two years of TV monitoring.

Body Worn Cameras (BWCs)

Two studies reported the effect of BWCs [44,47]. Both were rated as low quality and one declared a

conflict of interest [44]. One had a quasi-experimental repeated-measures pilot study design [44], the

other had a mixed methods uncontrolled pre-post pilot study design [47].

Violence and aggression

Both studies reported mixed results [44,47]. Ellis et al. [44] reported no significant changes in the

overall numbers of violent and aggressive incidents. They reported a significant reduc�on in incident

seriousness on two of the wards (‘local services admissions’ wards) but no significant changes on the

remaining five wards. Hardy et al. [47] did not conduct sta�s�cal significance tes�ng but stated that

violence decreased on threewards and increased on twowards. They also noted an increase in verbal

abuse on three wards, a decrease on one, and no change on another.

Restric�ve practices

Both studies reported on restraint and rapid tranquilisa�on [44,47]. Ellis et al. [44] reported no

significant change in levels of incidents requiring restraint or rapid tranquiliza�on overall across the

wards. They did report a significant decrease in rapid tranquiliza�on on the two local services

admissions wards, but not on the five remaining wards. Hardy et al. [47] did not conduct significance

.CC-BY-NC-ND 4.0 International licenseIt is made available under a
is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)

The copyright holder for this preprintthis version posted April 5, 2024.;https://doi.org/10.1101/2024.04.04.24305329doi:medRxiv preprint



62

tes�ng but reported an increase in low-level restraint on twowards, a decrease on two, and no change

on one. Hardy et al. [47] also noted a reduc�on in emergency restraint on three wards and an increase

on two.

Complaints and damage

One study reported on BWCs’ effect on complaints and damage [47]. No sta�s�cal significance testing

was conducted but they reported that three complaints were made during the BWC pilot period, none

of which were related to a par�cular incident or restraint. They stated that this was lower than in the

comparison period the previous year before BWC implementa�on, where eight complaints were

made, two of which had related to an instance of restraint.

Global Positioning System (GPS) electronic monitoring

Two studies reported the effect of GPS electronicmonitoring technology [50,59].Neither reported any

conflicts of interest. One was rated as medium quality [50] and one low quality [59]. Both had date-

matched pre-post study designs.

Absconding and leave viola�ons

Both studies reportedon absconding and leave violations withGPS electronic monitoring [50,59]. Tully

et al. [59] reported that following the introduc�on of GPS monitoring, there was no significant change

in the odds of a leave episode resulting in leave viola�on during the ini�al follow-up (one year later).

However, during the subsequent follow-up (another year later), leave episodes were significantly less

likely to lead to an incident of leave viola�on. Murphy et al. [50] reported no changes in the overall

number of leave violations after implemen�ng GPS electronic monitoring.

Complaints and damage

One study reported on complaints rela�ng to GPS electronic monitoring [59]; it reported two events

of pa�ents challenging the use of GPS electronic monitoring. It did not report the number of patients

involved and number of opportunities to challenge the use of GPS electronic monitoring.

Cost-effectiveness

One study reported on the cost-effec�veness of GPS electronic monitoring [50]; it reported a no

significant change in the average total cost per pa�ent following the introduction of GPS electronic

monitoring.
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Table 10. Quan�ta�ve evidence for the impact of surveillance technologies in inpa�ent mental health se�ings

Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

Vision-Based Pa�ent Monitoring and Management (VBPMM)
Barrera et
al. [37]

Service
improvement
project/
feasibility
study

(Pre-post
design with
concurrent
control period)

An adult acute male
inpa�ent mental
health ward.

Intervention:
VBPMM-assisted
observa�ons

Control/comparis
on: In the ini�al
implementa�on
phase, the
VBPMM-assisted
observa�ons ran
in parallel to the
exis�ng
observa�ons
protocol.

Pearson’s correla�ons between
measures at T1 (on admission to
a bedroom with sensors) and T2
(the point of moving to a
bedroom without sensors). And
comparison of VBPMM-assisted
observa�ons and standard
observa�ons in the early
implementa�on phase.

Insomnia: Insomnia Severity Index
scores significantly decreased the
longer pa�ents slept in a bedroom
with VBPMM (Pearson correla�on:
0.403; two-tailed p = 0.016; n = 35).

Length of stay: Significant posi�ve
correlation between nights in rooms
with VBPMM and length of stay
(Pearson’s correla�on: 0.410; two-
tailed p = 0.003; n = 50). However, the
dura�on of their hospital admission (n
= 47, mean = 44.01, SD 43.62) was not
significantly longer than the dura�on
of admission of all pa�ents admitted
to the ward in the 12 months prior to
VBPMM being used (n = 131; mean =
40.40; SD 35.90) (T = -0.437, df =
65.56, two-tailed p = 0.664).

Medica�on use: No significant
difference in the frequency of hypno�c

Conflicts of
interest:
No

MMAT
ra�ng: Low
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

and anxioly�c medication use
(including zopiclone, promethazine
and benzodiazepines) between T1 and
T2 (p value not reported).

Rapid tranquiliza�ons: No significant
difference in the frequency of rapid
tranquiliza�on between T1 and T2 (p
value not reported).

Care quality: 100% match of vital sign
reports between observations with
and without VBPMM.

Complaints and damage: Ward
incident reports showed no incidents
or nega�ve comments were reported
related to VBPMM.

Clark et al.
[40]

Proof of
concept
quality
improvement
project
(uncontrolled

A women’s PICU in a
hospital in South
London. Age of the
inpa�ent popula�on
not specified.

Intervention:
VBPMM in
seclusion

Control/comparis
on: No control
group.

Mann-Whitney U and binomial
tests were used to make pre-post
VBPMM comparisons

Restraint and restrictive prac�ces:
VBPMM use did not significantly
change seclusion session dura�on (p =
0.61; Mann-Whitney U test) or
seclusion frequency (p = 0.49;
binomial test).

Conflicts of
interest:
Yes

MMAT
ra�ng: Low
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

pre-post
design)

Comparison was
baseline data for
the three months
prior to VBPMM
installa�on were
used for
comparison

Malcolm et
al. [49]

Economic
analysis study
u�lising a cost-
calculator
approach
(using data
from a single
centre
observa�onal
before and
after study)

An adult PICU Intervention: 12-
month period
where VBPMM
was implemented
in a PICU

Control/comparis
on: No control
group.
Comparison was
the 12-month
period before
VBPMM was
implemented in
the PICU

This cost-calculator approach to
economic analysis focused on
comparing the number of clinical
events, observa�ons and
associated costs following the
introduction of VBPMM
compared to standard care alone.
A 12-month �me horizon was
used. Quality of life was not
captured in the model. Scenario
analysis was conducted to test
the uncertainty of results using
sta�s�cal significance of key
inputs.

Costs:
VBPMM + standard care was
estimated to reduce costs by £72,286
per ward per year, or £880 per pa�ent
per year, leading to an estimated cost
saving to the NHS per year of
£5,541,294.

The key driver of this was 36 hours of
staff �me saved per pa�ent per year,
primarily driven by a decrease in one-
to-one observa�on hours.

Summary of the costs calculated:
(Standard care, VBPMM +
standard care, Difference)
• Cost of night-�me observa�onal

hours: £268, £158, –£109

Conflicts of
interest:
Yes

MMAT
ra�ng: Low
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

• Cost of one to one observa�on
hours: £10,749, £9,943, –£806

• Cost of assaults: £227, £167, –£60
• Cost of rapid tranquilliza�on

event: £562, £338, –£223
• Cost of VBPMM £0, £319, +£319

Scenario analysis was conducted and
the results were robust to sta�s�cally
significant changes in input
parameters.

Ndebele et
al. [51]

Mixed
methods non-
randomised
controlled pre-
post
evalua�on
within a pilot
study

At Caludon Centre,
Coventry &
Warwickshire
Partnership NHS Trust
(CWPT), a purpose-
built facility, based on
the University Hospital
Coventry and
Warwickshire (UHCW)
site, providing
inpa�ent and
outpa�ent adult
mental health care

Intervention
group: two acute
wards fitted with
VBPMM (22-bed
female and 20-
bed male)

Control/comparis
on: Control group
was two acute
wards without
VBPMM selected
based on the
similarity of the

Rates of self-harm and ligatures
were analysed for both the
observa�onal and control wards
before (baseline period) and after
(ac�ve period) the VBPMMwas
implemented on the interven�on
wards. Confounder analysis was
conducted via interviews with
ward managers.

The ward percentage change in
incident rates between the
baseline and active periods was
calculated for the interven�on

Self-harm incidents: There was a
significant relative percentage change
of -44% (p < 0.002, 95% CI to [-100%, -
14%]) in the number of self-harm
incidents in the bedroom, which
includes ensuite bathrooms, in the
ac�ve period on the interven�on
wards compared to the control wards.

There was a non-significant ward
percentage change in incidents of self-
harm in bedrooms in the ac�ve period
compared to the baseline period on

Conflicts of
interest:
Yes

MMAT
ra�ng: Low
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

pa�ent cohort,
ward size and
clinical ways of
working

and control wards. A rela�ve
percentage change in incident
rates was calculated between the
ward percentage change for the
intervention wards and control
wards. Incident data were
normalised for ward monthly
occupancy. Sta�s�cal significance
was evaluated using the basic
bootstrap method (aka ‘Reverse
Percen�le Interval’) with
resampling applied over pa�ents.
Incident rates were calculated to
assess change in self-harm and
ligature incidents across the two
groups.

the interven�on wards (-22% (p =
0.32, 95% CI [-100, +19%]).

Ligature incidents: There was a
significant relative percentage change
of incidents of ligatures in the
bedroom in the active period on the
intervention wards compared to the
control wards (-48% (p < 0.001, 95% CI
[–100%, −16%])).

There was a -68% (p < 0.001, 95% CI
[−100%, −40%]) rela�ve percentage
change in ensuite bathroom ligatures
in the active period across the
intervention wards.

Closed Circuit Television (CCTV)/video surveillance
Simpson et
al. [56]

Cross sec�onal
survey study

136 acute adult
psychiatric wards
across London, Central
England and North
England

No interven�on
or control groups
– was a cross-
sec�onal survey
of psychiatric
wards

Spearman’s r correla�ons Alcohol use on ward:
No significant associa�on between
CCTV for viewing those leaving the
ward and alcohol use on the ward
(Spearman’s r = -0.083; p = 0.345).

Other substance use on ward:
No significant associa�on between

Conflicts of
interest:
No

MMAT
ra�ng: High
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

CCTV for viewing those leaving the
ward and other substance use on the
ward (Spearman’s r = -0.059; p =
0.497).

Vartiainen
& Hakola
[60]

Pre-post study Four closed adult male
wards in the
Niuvanniemi hospital
in Finland.

Intervention:
Wards 3 and 4
were renovated,
including adding
CCTV and
reducing the
number of beds.

Control/comparis
on: Control
groups were
wards 1 and 2
which were also
renovated, with
the number of
beds reduced, but
no CCTV added.

Mann Whitney U tests were used
to compare pa�ent and staff
ra�ngs of ward atmosphere,
subjec�ve mental health and
paranoid traits on each of the
wards before the renova�ons and
after. No significance tes�ng of
changes in violent acts was
conducted. There were no
sta�s�cal comparisons of changes
in outcomes on intervention and
control wards.

Violence and aggression: Violent acts
reduced from a total of 70 on wards 3
and 4 in the year before implemen�ng
CCTV, to 57 during the year following
introducing CCTV. Significance tes�ng
was not reported.

Ward atmosphere:
• There was a significant improvement
in staff ra�ngs of ward atmosphere
on ward 4 (a CCTV monitored ward)
(p < 0.01) but not on any of the
other wards.

• There were no significant changes in
pa�ents’ ra�ngs of ward atmosphere
on any of the wards (p > 0.05).

Mental health:
• There were no significant changes in
staff or pa�ents’ ra�ngs of subjec�ve

Conflicts of
interest: No

MMAT
ra�ng: Low
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

mental health or paranoid traits on
any of the wards (p > 0.05).

Complaints and damage: During two
years of TV monitoring, no cameras
were damaged.

Warr et al.
[61]

Mixed
methods study
(qualita�ve
interviews and
cross-sectional
quan�ta�ve
component)

Montpellier adult low-
secure unit in England

Intervention:
CCTV used to
monitor
consen�ng
pa�ents in their
bedrooms at
night

Control/comparis
on: None

Compared the frequency and
nature of ‘untoward incidents’
during the day (CCTV not in
opera�on) and at night (CCTV in
opera�on) during a 12-month
period. It is unclear whether any
sta�s�cal significance testing was
conducted.

Violence and aggression: 45 incidents
(all verbal or physical abuse to staff or
other patients) reported during the
12-month period, 8 of these were at
night.
• There were therefore fewer

incidents at night (when CCTV was
ac�ve) than during the day (when
it was not) but the authors
reported that this is likely due to
the fact that most pa�ents were
asleep at night.

• The nature of the incidents did not
differ significantly from those
during the day.

There was nothing in the reports to
suggest an association with the
presence or use of CCTV, or the choice

Conflicts of
interest:
No

MMAT
ra�ng:
Medium
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

of the pa�ents to be observed via
CCTV or not.

Body Worn Cameras (BWCs)
Ellis et al.
[44]

A quasi-
experimental
repeated
measures
design

Seven West London
Trust mental health
adult wards, including:
two wards for local
services admissions
(male and female), a
PICU (male), a low
secure forensic ward
(male), medium
secure ward (female)
and two enhanced
medium secure wards
(both female).

Intervention:
BWCs were
introduced on a
rolling basis,
ward-by-ward.

Control/comparis
on: No control
group.
Comparisons
were made pre-
and post-
implementa�on
of BWCs using
dis�nct 4-month
periods that were
matched
depending on the
date of
introduction of
BWCs to the
ward.

The seven wards were grouped
into three categories (1 & 2 –
local services admissions; 3 & 4 –
PICU and low-secure forensic
ward; 5, 6 & 7 – medium and
enhanced medium units).

Incidents were categorised into
four levels of seriousness, from
least to most: 1 – verbal
aggression, 2 – violence not
requiring restraint, 3 – restraint
not including when tranquilising
injec�on was required, 4 –
restraint resulting in tranquilising
injec�on.

T tests were used to analyse
patterns of change across the
three groupings and across the
four ward types.

Incidents (ranging from verbal
aggression to violence without
restraint, violence with restraint, and
restraint resulting in rapid
tranquilisa�on:
• Found no significant changes in any
level of incident overall.

• There was a significant reduc�on in
the seriousness of incidents
between the before period (M =
2.4, SD = 0.918) and after period (M
= 2.04, SD = 0.083) on wards 1 & 2;
t(115.994) = 2.459, p = 0.015.

• No significant changes in the
seriousness of incidents on the
other five wards (p values not
reported).

Conflicts of
interest:
Yes

MMAT
ra�ng: Low
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

Hardy et al.
[47]

Mixed
methods pre-
post pilot
study

Berrywood Hospital,
an adult psychiatric
facility in
Northampton,
England, run by
Northamptonshire
Healthcare NHS
Founda�on Trust. The
five wards in the pilot
included one male and
one female recovery,
one low secure unit,
one acute.

Intervention
BWCs were
introduced to the
hospital

Control/comparis
on: No control
group. Rou�nely
collected data
during the period
of this study was
compared with
rou�nely
collected data for
the same �me
period before the
intervention.

Descrip�ve analysis to compare
pa�ent outcomes before and
after the interven�on. No
significance tes�ng.

Violence and aggression:
• Verbal abuse increased on 3/5
wards, decreased on 1/5 wards and
stayed the same on 1/5 wards.

• Violence reduced on 3/5 wards and
increased on 2/5.

Restraint:
• Low level restraint increased on 2/5
wards, reduced on 2/5 wards and
stayed the same on 1/5.

• Emergency restraint reduced on 3/5
wards and increased on 2/5 wards.

Complaints and damage:
• Three complaints were made during
the study period, one of which was
withdrawn. None were related to a
specific incident or restraint.

• During the comparison period pre-
BWC implementation, there were
three complaints made by pa�ents,
and one withdrew. One pa�ent

Conflicts of
interest:
No

MMAT
ra�ng: Low
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

made six complaints and one made
two, both complained about an
instance of restraint.

• No damage to cameras was
reported.

Global Posi�oning System (GPS) electronic monitoring
Murphy et
al. [50]

Pre-post study River House, an adult
medium-secure unit in
South London and
Maudsley NHS
Founda�on Trust (107
male beds and 15
female beds)

Intervention:
Episodes of leave
using GPS
electronic
monitoring during
a 3-month period
(1st January 2011
– 31st March
2011).

Control/comparis
on: No control
group.
Comparison was
episodes of leave
during a
corresponding 3-
month baseline
period the

The average total cost per pa�ent
was calculated for the
intervention and comparison
period and included leave
violations, staff costs and
electronic monitoring overheads.

Chi-squared tests were used to
determine whether the 2010 and
2011 groups were matched for
demographic details including
age, sex and diagnosis.

As some pa�ents appeared in
both cohorts, costs between the
2010 and 2011 groups were
compared using a regression
model clustering on the pa�ent
ID number.

Leave viola�ons: There were six leave
violation incidents in the 2010 and
2011 groups. In 2010, two pa�ents
absconded from escorted leave and
four failed to return from unescorted
leave. In 2011, six pa�ents failed to
return on �me and there were no
episodes of absconding.

Cost-effec�veness:
• Total staff costs in the 2010 group

(without electronic monitoring):
£163,390

• Total staff costs in the 2011 group
(with electronic monitoring):
£161,050

• Lower staff costs in the 2011
group, despite an overall greater

Conflicts of
interest: No

MMAT
ra�ng:
Medium
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

previous year (1st

January 2010 –
31st March 2010)
prior to the
introduction of
GPS electronic
monitoring

number of leave episodes,
indicates a higher proportion of
unescorted leave.

• Additional electronic monitoring
costs for the 2011 group: £34,653

• Total expenditure in the 2011
group: £195,730

• Average total cost was £1702 per
pa�ent in the 2010 group (without
electronic monitoring) and £1617
per pa�ent in the 2011 group (with
electronic monitoring).

• Total costs per pa�ent before and
after introduc�on of electronic
monitoring were not significantly
different.

Tully et al.
[59]

Pre-post study The South London and
Maudsley medium
secure service in
England (comprising
two medium secure
units in South London
at the �me of the
study). Age of the

Intervention:
Episodes of leave
during a 4-month
1-year follow-up
period (1st Dec
2010 – 31st Mar
2011) and 2-year
follow-up period

Chi-squared tests were used to
analyse the association between
leave type (escorted/unescorted)
and period studied (2009/10 [pre-
implementa�on], 2010/11, and
2011/12 [post-implementa�on]).

Type of leave episodes:
• There was a significant associa�on

between type of leave episode and
year (χ2 (df,3) = 1.008.5, p <
0.001), where leave episodes a�er
the introduc�on of electronic
monitoring were more likely to be
unescorted.

Conflicts of
interest:
No

MMAT
ra�ng: Low
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Author and
year

Study design Se�ng Interven�on and
control group

Analysis method Results Conflicts of
interest
and MMAT
ra�ng

inpa�ent popula�on
not specified.

(1st Dec 2011 –
31st Mar 2012)
after electronic
monitoring had
been introduced

Control/comparis
on: No control
group.
Comparison was
episodes of leave
during a
corresponding 4-
month baseline
period before
electronic
monitoring was
introduced (1st

Dec 2009 – 31st

Mar 2010).

Logis�c regression analyses were
used to determine the effect of
year on leave viola�on (no
incident vs leave violation). The
variable ‘period’ was coded into
two dummy variables (each of the
two follow-up periods), with
‘baseline’ period as the reference
category.

Leave viola�ons:
• Leave episodes in the second

follow-up period were significantly
less likely to lead to an incident of
leave violation (OR = 0.21, CI: 0.06-
0.77), but not in the first follow-up
(OR = 0.42, 95% CI: 0.15-1.19).

Complaints: The electronic monitoring
system was challenged on two
occasions by pa�ents – reasons for
this were not provided.

Acronyms: BWCs = Body Worn Cameras; CCTV = Closed-Circuit Television; CI = Confidence Interval; GPS = Global Positioning System; MMAT =Mixed Methods

Appraisal Tool; NHS = Na�onal Health Service; PICU = Psychiatric Intensive Care Unit; SD = Standard Devia�on.
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Discussion

Key findings

Our paper has summarised the use of surveillance technologies on inpa�ent wards internationally,

how these technologies are being implemented, staff, pa�ents’ and carers’ views and experiences of

them, and the impact these technologies have on quan�tative outcomes such as restraint, seclusion,

self-harm, violence and aggression, and absconding. There were no randomised controlled trials

iden�fied, and very few studies with control groups, meaning that causal inferences regarding the

impacts of surveillance technologies cannot be drawn. Overall, there is currently insufficient evidence

to suggest that surveillance technologies in inpa�ent mental health se�ings are achieving the

outcomes they have been employed to achieve.

Key findings regarding implementa�on included a par�cular lack of research on certain types of

surveillance technologies, such wearable sensors andGPS electronicmonitoring, reflec�ng the novelty

of these technologies in inpa�ent se�ings. Only two studies specified that they included wards with

pa�ents under the ageof 18. Therewas moreevidence of implementa�on of surveillance technologies

in the UK than any other individual country.Most of the studies on VBPMMand BWCswere UK-based,

indica�ng an increasing adop�on of these technologies in the UK [64]. All of the studies declaring

conflicts of interest were examining these technologies, with 4/6 (66.6%) VBPMM studies and 1/4

(25%) BWC studies reporting conflicts of interest.

Our livedexperience researchers highlighteddiscrepancies between the way surveillance technologies

were described as being implemented in the literature and their use in practice. For example, they

noted that in their experience, staff can decide to view multiple segments of VBPMM video feed

instead of it only being viewable whenvital signmeasurements aremade. This underlines the fact that

this review only captures how surveillance technologies are described as being implemented in the

included papers, and so does not capture the variety of ways in which they may be implemented in

prac�ce. Furthermore, it is important to consider that the implementa�onof surveillance technologies

is dynamic, varying across contexts and evolving over �me in response to technological innova�ons

and developments in policies and prac�ces.

We iden�fied minimal data regarding ‘best prac�ce’ around the use of surveillance technologies in

inpa�ent se�ings in the results sections of the included studies. As a result, there is li�le published

evidence from empirical studies that explores such learning and provides ‘guidance’ regarding use on
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wards. Irrespective of this lack of empirical data, there have been numerous efforts to develop an

understanding of what ‘best prac�ce’ could look like given these technologies are already being

implemented. Such guidelines have been established by healthcare regulatory bodies, professional

associations and charities, as well as internal protocols by specific healthcare providers. This includes

guidance around the use of surveillance technologies in general [65,66,67], as well as guidelines and

recommenda�ons for specific technologies such as BWCs [12], VBPMM [68,69] and CCTV [70,71,72].

Given the growing use of differing surveillance techniques, further research to explore these guidelines

and understand their commonali�es and differences (e.g., how best prac�ce may differ across cultures

and countries) could provide a better posi�on for developing a more robust message to those

ins�tu�ons implemen�ng them.

Whilst limited data existed regarding ‘best prac�ce’ guidelines, evidence from the papers related to

experiences should inform how such prac�ce is developed. Prominent themes in qualitative results

were pa�ents’ and staff’s ethical concerns about privacy invasion, data protec�on, pa�ent

confiden�ality and informed consent, in-line with previous literature [16,73,74,75,76,77]. These were

reinforced by some quan�ta�ve evidence indica�ng that a substan�al proportion of pa�ents did not

consent to the use of VBPMM [51] or understand the reasons for being monitored via video [48]. Only

two studies specified that they included wards with pa�ents under the age of 18, therefore the

literature fails to account for the unique ethical considera�ons when using surveillance technologies

within children and young people’s care se�ings. These findings highlight the danger of surveillance

technology use infringing upon pa�ents’ human rights, choice and autonomy. If surveillance

technologies are to be implemented in inpa�ent se�ings, establishing best prac�ce guidance could

poten�ally help to regulate their use and mi�gate some of these adverse effects. However, additional

oversight by regulatory bodies to ensure audits of standards and adherence would be required as

simply developing and implemen�ng best prac�ce guidelines, standards and policies does not

necessarily mean that they will be adhered to in practice. This was exemplified byWarr et al. [61] who

highlighted instances in their study where pa�ents were subject to surveillance via CCTV against

protocol, at �mes it was not meant to be in use and with pa�ents who had not consented to its use.

Similar concerns are being ar�culated in lived experience literature [78].

Staff, pa�ent and carer experiences of and attitudes towards surveillance technologies on inpa�ent

wards in the included papers were complex, with varia�on both within and between these groups.

This mirrors findings elsewhere on surveillance technologies [75,76,77]. Qualita�ve literature in this

review revealed some perceptions that surveillance technology could reduce violence, aggression and
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self-harm in inpa�ent set�ngs. However, quan�ta�ve papers examining these outcomes presented

inconsistent or weak results. This finding is consistent with previous systema�c reviews reporting a

poor and inconsistent evidence base for the use of BWCs in public sector services, including law

enforcement, physical and mental healthcare settings [14,21,79,80,81]. This dissonance between

qualitative percep�ons of surveillance technology in inpa�ent se�ings and quan�ta�ve evidence is

noteworthy; it is unclear whether it is a result of poor-quality evidence, the limita�ons of the

surveillance methods being employed, or the complexity of the issues being addressed through

surveillance and the context within which such endeavours take place. It is important to consider that

perceptions of surveillance technologies are influenced not only by their effec�veness in prac�ce, but

also other external factors. These include, for example, how they are marketed by technology

companies and described to people by staff, and broader societal a�itudes towards surveillance,

par�cularly amongst those more vulnerable and sensi�ve to close observa�on.

A notable discrepancy between the stated aims and the evidence base lies in asser�ons that

surveillance technologies reduce costs [82]. Only two studies in this review explored the cost-

effec�veness of surveillance technologies. One found that GPS electronic monitoring use in a forensic

inpa�ent setting did not significantly decrease costs [50], whilst the other reported poten�al cost

savings associated with VBPMM use in PICU settings [49]. These economic analyses had notable

limita�ons, such as only being based on data from single centres and not considering costs such as

maintenance, upgrades,wear and tear, staff training and data compliance administra�on.Downstream

costs incurred from the impact of surveillance technologies upon outcomes such as length of inpa�ent

stay, readmission rates and post-discharge service use were also not accounted for. Consequently, the

full ongoing costs of implemen�ng surveillance technologies in inpa�ent mental health se�ings

remains unknown, meaning that claims about their cost-effec�veness are not currently robustly

substan�ated by the evidence base.

In the one study examining the cost-effec�veness of VBPMM, the main driver of iden�fied poten�al

cost savingswas a reduction in one-to-one staffobserva�ons [49]. Qualita�ve evidence suggested that

both staff and pa�ents agreed that surveillance technologies should not replace or reduce human

interac�on. Indeed, research suggests that human contact, trust, support and empowerment form

integral elements of therapeu�c inpa�ent care, including during episodes of containment such as

seclusion and restraint [15,19]. Malcolm et al. [49] argue that a reduc�on in one-to-one staff

observa�ons with VBPMM could poten�ally free-up resources which could be used on other, more

therapeutically beneficial ac�vi�es. However, in practice, there is no guarantee that this freed-up staff
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�me may not be used for these purposes, leading to a reduc�on in therapeutic interac�on between

staff and pa�ents [83]. There is therefore a risk that the use of surveillance technologies to reduce

staffing costs could result in decreased human interac�on and so quality of care in inpa�ent se�ings.

Qualitative findings revealed that staff, pa�ent and carer perceptions and experiences were mixed

across the surveillance technology types. Some of the perceived benefits of surveillance technologies

included: improved staff and pa�ent safety, enhanced monitoring and prevention of incidents (e.g.,

absconding, self-harm, violence and aggression), and facilitation of less intrusive observations of

pa�ents. Providing evidence to help investigate incidents and complaints was another perceived

benefit, although some noted that surveillance technologies do not necessarily capture the en�rety of

events (e.g., due to some being turned on and off at the discre�on of staff, and because they may not

capture all of the events leading up to an incident). Concerns were also expressedby staff and pa�ents

that surveillance technology use could have wide-ranging nega�ve effects, including nega�vely

impacting pa�ents’ recovery, privacy and dignity, decreasing feelings of safety, exacerba�ng distress

and paranoia, reducing quality of care, damaging therapeu�c rela�onships with staff and exacerba�ng

power imbalances between pa�ents and staff. Indeed, pa�ent and service user groups, along with

advocates and disability ac�vists, have consistently voiced concerns about the poten�al iatrogenic

harms associated with the use of surveillance technology in inpa�ent mental health se�ings [84,85].

These harms have been the subject of media atten�on [30,86] including recent inquest reports

sugges�ng that “alarm fa�gue” associated with surveillance technology use can even have fatal

consequences [86].

However, many of the included studies did not comprehensively investigate poten�al impacts,

including unintended consequences, quan�ta�vely. For example, very few quan�ta�vely investigated

surveillance technology’s impact upon pa�ents’ mental health, absconding rates, self-harm, or care

quality. Further, evenwhen these outcomes were investigated, there mayhave been limita�ons in how

theyweremeasured. For example, Ndebele et al. [51] onlymeasured self-harm frequency in bedrooms

and bathrooms, and so they did not capture any possible impact of VBPMM on rates of self-harm in

communal ward spaces or on self-harm severity. This is a concern, given reports from pa�ents that

VBPMM use canworsen self-harm [78].Many possible effectswere not investigated at all in any of the

included studies, such as the impact of surveillance technologies on therapeutic alliances, treatment

sa�sfac�on, staff and pa�ent well-being, patient quality of life, recovery, engagement with services,

and longer-term outcomes such as readmission rates and post-discharge mental health and service

use. Therefore, this review shows that our understanding of the impact of surveillance technologies in
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inpa�ent mental health se�ngs, including their full range of poten�al harms and risks, remains

incomplete.

Methodological quality of the included studies

There were significant methodological limita�ons in more than two fi�hs (44.4%) of included studies.

Furthermore, there were declared conflicts of interest in nearly a fi�h of studies (18.5%), all in studies

examining VBPMM and BWCs, and additional poten�al undisclosed conflicts of interest iden�fied. We

noted that several of the studieswith posi�ve findings had declared conflicts of interest rela�ng to the

technology of interest, for example, studies being funded or conducted by the technology company

themselves. This may not be surprising given their drive to demonstrate the efficacy of their

technology. Many of these studies were also rated as low quality. Results therefore need to be

interpreted with cau�on.

There was often a lack of informa�on about how par�cipants were recruited, and how surveys and

interviews or focus groups were conducted, making it difficult to assess poten�al biases (e.g., risk of

cherry-picking participants, excluding the most unwell pa�ents, power imbalances inhibiting sharing

of cri�cisms of technology by pa�ents and staff). Consequently, the literature may underrepresent the

perspectives of popula�ons facing greater barriers to research participa�on (e.g., pa�ents lacking

capacity to consent, people with concerns about confiden�ality, distrust towards research or facing

language barriers) [88]. The lack of transparency in methodologies, e.g., no pre-registra�onof studies,

makes it difficult to ascertain how reported outcomes were chosen, and raises questions around

whether negative outcomes (such as harms, verbal aggression and property destruc�on) were

purposefully omitted. Methodologically, no randomised controlled trials were iden�fied, and few

studies had control groups, withmainly before and after comparisons.Many papersdid not adequately

consider the complexity of the issues and variables surrounding surveillance, for instance, the role of

confounding or contextual factors in interpre�ng results.

There was in general a significant lack of lived experience involvement in the

implementa�on and evalua�on of surveillance technologies, and a lack of lived experience

involvement in the studies themselves. Even when it was reported, it was often poorly described, for

example, lacking detail about numbers of people involved, their demographics, recruitment methods

and how (and to what degree) they were involved in the research process. Furthermore, in some

studies there lacked a clear dis�nc�on between the involvement of individuals with lived experience

in the research process versus participa�on in the study by pa�ents.
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Strengths and limita�ons

Our review is a comprehensive, systema�c synthesis of the available literature on the implementa�on,

experience, and impact of surveillance technologies in inpa�ent mental health se�ings. We reported

informa�on on lived experience involvement in the study design and the implementa�on of the

surveillance, exposing significant gaps which should be addressed and priori�sed. We also reported

informa�on on declared conflicts of interest and funding in the included papers,which have enhanced

our ability to assess the validity and independence of the evidence presented.

We sought to identify both academic and grey literature in our review, although, due to �me

constraints, grey literature was only included in rela�on to RQ2a (exploring pa�ent, staff and carer

perceptions and experiences of the technology) and was limited to studies which included a

descrip�on of their methodology.We acknowledge that theremay be perspec�ves whichare therefore

underrepresented in our synthesis, including perspec�ves from those with lived experience of

surveillance on inpa�ent wards. There is a risk of publica�on bias (i.e., studies showing positive

outcomes being more likely to be published) given the number of included studies which declared

conflicts of interest, although we were unable to inves�gate and confirm this.

Implica�ons for policy and prac�ce

The findings of this review suggest that the current evidence base does not support the use of

surveillance technologies as a means of improving safety, care quality or reducing costs in inpa�ent

mental health se�ings.

More independent, coproduced research is needed thoroughly evalua�ng the impact of surveillance

technologies, including their full range of poten�al harms, in inpa�ent se�ings. As is best prac�ce

with the implementa�on of any new intervention, they should only be deployed if the resulting

evidence supports their use.

However, the current reality is that surveillance technologies are already being implemented across a

variety of inpa�ent services across the globe, and it is unlikely that this will come to a complete halt.

If these technologies con�nue to be implemented, there will be an urgent need to develop trauma-

informed policies, procedures and guidelines for their use, centred around the perspectives of

pa�ents. This could contribute to developing more acceptable ways of using surveillance technologies

and help maximise their poten�al benefits and mitigate their harms [89]. These guidelines and
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policies would need to be accompanied by comprehensive and ongoing training for staff, ideally

coproduced with pa�ents, and systema�c monitoring and auditing of services’ adherence to them to

help ensure compliance.

These policies and guidelines should comprehensively address the tensions and ethical concerns

highlighted by pa�ents, carers, and staff in this review. This includes concerns around informed

consent, pa�ent confidentiality, data protection and poten�al iatrogenic harms. Procedures for

investiga�ng and addressing misuse of technology and data should be incorporated. Wider systemic

challenges, including issues such as staffing shortages, power imbalances and reliance on restric�ve

approaches to risk management, also need to be acknowledged and actively addressed.

It is essen�al that all stakeholders, particularly pa�ents, are meaningfully involved in all stages of

future research, implementa�on, evalua�on and decision-making regarding surveillance technology

use in inpa�ent mental health se�ings.

Implica�ons for research

The literature base iden�fied in this review is largely characterised by uncontrolled and poor-quality

studies presen�ng inconsistent results. Nearly a fi�h of papers iden�fied in this review had declared

conflicts of interest, and addi�onal poten�al undisclosed conflicts of interest were also iden�fied.

Future research on surveillance in inpa�ent wards should be funded and conducted independently

to ensure the rigour and validity of the methods and findings. Conflicts of interest should also be

declared in any published reports or ar�cles. Research led by those with lived experience of mental

health inpa�ent care generally, and surveillance technologies specifically, would be par�cularly

valuable in evalua�ng poten�al harms missed by academic or clinical researchers. Care should also

be taken to ensure that the perspec�ves of those who are unwell, or may need support to express

their views, are captured in any future research on technologies in these se�ings [90]. Further

synthesis of data on surveillance from other locations where people with mental health problems

present may be helpful, for example in crisis services or mental health presenta�ons in emergency

departments.

Future primary research in this area should more purposefully aim to: i) investigate the harms caused

by surveillance, including a full explora�on of the psychological impact and an explora�on of changes

in care protocols due to the technology, ii) explore and establish best prac�ce and ethical guidelines
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for the use of surveillance in inpa�ent units (and across all mental health services and se�ings) which

fully consider the experiences of pa�ents who have nega�ve views and adverse responses to

surveillance, and iii) include those with lived experience in study design, analysis, interpretation, and

dissemina�on.

What is already known on this topic

• Surveillance technologies are increasingly being implemented in inpa�ent mental health

se�ings, with the stated aim of improving safety, though their use is controversial.

• This is the first systema�c review of the evidence on the implementa�on, experiences and

effects of a range of surveillance technologies in inpatient mental health se�ings.

What this study adds

• The findings of this review suggest that the current evidence base does not support the use

of surveillance technologies as a means of improving safety, care quality or reducing costs in

inpa�ent mental health se�ings.

• Pa�ent, staff and carer perceptions and experiences were mixed across the surveillance

technology types.

• Further independent, co-produced research is needed to thoroughly evaluate their impact,

including their full range of poten�al harms, in inpa�ent mental health se�ings.

Lived experience commentary, by Georgia Johnson and Rachel Rowan Olive

We are unsurprised by the poor quality and inconsistent results of the evidence. In our experience

surveillance technology – like most restrictive prac�ce – is rapidly rolled out in response to

ins�tu�onal anxiety following serious incidents. Surveillance technology’s illusion of control

alleviates that anxiety, promising poten�al benefits well beyond the evidence base. Surveillance’s

damage, however, is more concrete. Most researchers did not look for iatrogenic harm, thus

compounding said harm by invalida�ng our fears and experiences.

But we know these harms in�mately, because we have experienced them. These digital technologies

strip away our most basic dignity, and are, by an extension, an affront to our very humanity. It is

when professionals stop trea�ng us like humans, and see only a cluster of symptoms, that restric�ve

prac�ce becomes its most abusive self. Other people’s fear is not a justifica�on for abusing us in this

way.
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The UK’s psychiatric system is not one where meaningful consent for surveillance can be

implemented, however blithely manufacturers and evaluators state that consent is always obtained.

When Oxevision was piloted on Georgia’s ward, she was not given the opportunity to consent: she

only discovered the system existed after a nurse said, “Oh you’re in the bathroom, I couldn’t see you

on the camera.” Staff didn’t know whether pa�ents were allowed to refuse it. The distress caused

was so great that the response team had to be called. A�er turning the cameras off, they were

turned back on during another shi�. When Georgia objected, staff said that no such cameras existed

and that she was experiencing psychosis.Would she like a cup of tea instead? FOI data from

StopOxevision [91] shows this is not an isolated event, with pa�ent leaflets and posters frequently

omi�ing any mention of func�onali�es such as camera surveillance.

Finally, we highlight the contrast in a�tudes to staff surveilling pa�ents versus pa�ents filming staff.

On being illegally detained during a mental health crisis, Rachel began recording those detaining her,

knowing we are frequently disbelieved when making complaints. Outraged staffwearing body-worn

cameras promptly insisted, “we are not here to be filmed”.

This is a common response to pa�ents documen�ng poor experiences; it puts paid to any illusion

that ins�tu�onal surveillance could lessen the violent disbelief we face. Staff control when and how

cameras are used. Surveillance within this system only cements power imbalances and causes las�ng

trauma.

Acknowledgements

We are very appreciative of the NIHRMHPRULived Experience Researcherswho contributed to

and supported this work (study design, screening, data extraction, quality appraisal, synthesis,

feeding back on drafts of the paper).

Conflicts of interest

AS and UF have undertaken and published research on BWCs. We have received no financial support

from BWC or any other surveillance technology companies. All other authors declare no compe�ng

interests.

Funding

This study is funded by the Na�onal Ins�tute for Health and Care Research (NIHR) Policy Research

Programme (grant no. PR-PRU-0916-22003). The views expressed are those of the author(s) and not

.CC-BY-NC-ND 4.0 International licenseIt is made available under a
is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)

The copyright holder for this preprintthis version posted April 5, 2024.;https://doi.org/10.1101/2024.04.04.24305329doi:medRxiv preprint



84

necessarily those of the NIHR or the Department of Health and Social Care. The funders had no role in

study design, data collec�on and analysis, decision to publish, or prepara�on of the manuscript. ARG

was supported by the Ramon y Cajal programme (RYC2022-038556-I), funded by the Spanish Ministry

of Science, Innova�on and Universities.

Data availability statement

The template data extraction form is available in Supplementary 1. MMAT quality appraisal ra�ngs for

each included study are available in Supplementary 2. All data used is publicly available in the

published papers included in this review.

Author contribu�on

All authors substan�ally contributed to the conception or designof this study. Literature searchingwas

conducted by JG and KS. Title and abstract screening was conducted by KS, UF, JG, AG, CR. Full text

screening was conducted by KS, UF, JG, AG, CR, RC. Data extraction and quality appraisal were

conducted by KS, JG, AG, RC, UF, CR. Evidence synthesis was led by JG and UF and supported by all

other authors. JG, KS and UF led on dra�ing the manuscript with input and/or edi�ng by all authors.

All authors read and approved the final manuscript.

Acronyms

BWCs Body Worn Cameras

CCTV Closed Circuit Television

CI Confidence Interval

GPS Global Positioning System

IT Informa�on Technology

MHPRU Policy Research Unit in Mental Health

MMAT Mixed Methods Appraisal Tool

NHS Na�onal Health Service

NIHR Na�onal Ins�tute for Health and Social Care Research

PANSS Positive and Nega�ve Syndrome Scale

PICU Psychiatric Intensive Care Unit

PIN Personal Iden�fica�on Number

PMVA Preven�on and Management of Violence and Aggression

PRISMA Preferred Reporting Items for Systema�c Reviews and Meta-Analyses

SD Standard Devia�on

.CC-BY-NC-ND 4.0 International licenseIt is made available under a
is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)

The copyright holder for this preprintthis version posted April 5, 2024.;https://doi.org/10.1101/2024.04.04.24305329doi:medRxiv preprint



85

TV Television
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