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Abstract

A service-user digital intervention to collect real-time
safety information on acute, adult mental health wards: the
WardSonar mixed-methods study
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Background: Acute inpatient mental health services report high levels of safety incidents. The
application of patient safety theory has been sparse, particularly concerning interventions that
proactively seek patient perspectives.

Objective(s): Develop and evaluate a theoretically based, digital monitoring tool to collect real-time
information from patients on acute adult mental health wards about their perceptions of ward safety.

Design: Theory-informed mixed-methods study. A prototype digital monitoring tool was developed
from a co-design approach, implemented in hospital settings, and subjected to qualitative and
guantitative evaluation.

Setting and methods: Phase 1: scoping review of the literature on patient involvement in safety
interventions in acute mental health care; evidence scan of digital technology in mental health contexts;
qualitative interviews with mental health patients and staff about perspectives on ward safety. This,
alongside stakeholder engagement with advisory groups, service users and health professionals,
informed the development processes. Most data collection was virtual. Phase 1 resulted in the technical
development of a theoretically based digital monitoring tool that collected patient feedback for
proactive safety monitoring.

Phase 2: implementation of the tool in six adult acute mental health wards across two UK NHS trusts;
evaluation via focused ethnography and qualitative interviews. Statistical analysis of WardSonar data
and routine ward data involving construction of an hour-by-hour data set per ward, permitting detailed
analysis of the use of the WardSonar tool.

Participants: A total of 8 patients and 13 mental health professionals participated in Phase 1
interviews; 33 staff and 34 patients participated in Phase 2 interviews.
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ABSTRACT

Interventions: Patients could use a web application (the WardSonar tool) to record real-
time perceptions of ward safety. Staff could access aggregated, anonymous data to inform
timely interventions.

Results: Coronavirus disease 2019 restrictions greatly impacted the study. Stakeholder engagement
permeated the project. Phase 1 delivered a theory-based, collaboratively designed digital tool for
proactive patient safety monitoring. Phase 2 showed that the tool was user friendly and broadly
acceptable to patients and staff. The aggregated safety data were infrequently used by staff. Feasibility
depended on engaged staff and embedding use of the tool in ward routines.

There is strong evidence that an incident leads to increased probability of further incidents within the
next 4 hours. This puts a measure on the extent to which social/behavioural contagion persists. There is
weak evidence to suggest that an incident leads to a greater use of the WardSonar tool in the following
hour, but none to suggest that ward atmosphere predicts future incidents. Therefore, how often patients
use the tool seems to send a stronger signal about potential incidents than patients’ real-time reports
about ward atmosphere.

Limitations: Implementation was limited to two NHS trusts. Coronavirus disease 2019 impacted design
processes including stakeholder engagement; implementation; and evaluation of the monitoring tool in
routine clinical practice. Higher uptake could enhance validity of the results.

Conclusions: WardSonar has the potential to provide a valuable route for patients to communicate
safety concerns. The WardSonar monitoring tool has a strong patient perspective and uses proactive
real-time safety monitoring rather than traditional retrospective data review.

Future work: The WardSonar tool can be refined and tested further in a post Coronavirus disease
2019 context.

Study registration: This study is registered as ISRCTN14470430.

Funding: This award was funded by the National Institute for Health and Care Research (NIHR) Health
and Social Care Delivery Research programme (NIHR award ref: NIHR128070) and is published in full in
Health and Social Care Delivery Research; Vol. 12, No. 14. See the NIHR Funding and Awards website for
further award information.
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Glossary

Acute adult mental health ward Inpatient facility for working-age adults currently experiencing a
severe crisis in their mental health.

Clustering In this context, clustering is a result of behavioural contagion - multiple similar incidents
occur during the same time period; for example, agitation in one individual may be sensed by another,
who then feels agitated themselves.

Milieu In this context, milieu involves the interaction between the physical environment, social
structures and social interactions.

Patient In this study, the term ‘patient’ means someone who is currently receiving health care, for
example, as an inpatient a mental health ward.

Safety huddle Daily focused brief meetings between ward staff.

Service user In this study, ‘service user’ means a person who has experience of using hospital mental
health services but may not currently be doing so.

Social contagion Ideas and behaviour that spread through social contact.

Steering group The project steering group included co-investigators and key collaborators leading the
intervention development phase: a digital design group (Ayup Digital) and co-production specialists
(Thrive by Design). Steering group meetings informed the development and evaluation phases.

Tablet/device Terms used in this study for the digital tablet computer used by patients to enter data
about their perceptions of ward safety in real time.

WardSonar The study reported here sits within the WardSonar programme of research to develop a
service user-centred, co-designed patient safety intervention for acute mental health wards.

Web app Application programme accessed via a web browser.
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Plain language summary

ental health wards can feel unsafe. We know that patients and staff have different ideas about

what makes a hospital ward safe or unsafe. Patients are often the first to know when the
atmosphere on a ward becomes tense but, often, no one asks them for input or feedback at the time.
We worked with service users and staff to develop new technology to make it easy for patients to tell
staff about changes in the ward atmosphere. We put everyone's ideas together and some technical
developers then built a digital safety tool to use on a tablet computer. Patients put in anonymous
information about the ward atmosphere and staff can read it straight away. We tested it on six adult
acute mental health wards for 10 weeks. We asked patients and staff what they thought about the
tool and we looked at how it was being used. Patients and staff liked the look of the tool on the tablet
computer. Some staff said they did not need it because they could tell how patients were feeling, but
patients told us that staff did not talk with them much and did not always know when patients were
feeling tense. Coronavirus disease 2019 made life difficult on the wards. Most ward managers said the
tool could be helpful, but they had not had time to get used to it on the wards. Occasionally, the tablet
computers were out of action. Many staff tried hard to use the tool. Most patient information was
gathered when it was calm, perhaps because staff were not too busy to help them. We found that this
tool could help staff know about tensions on the ward, but they need to get used to it and bring it into
ward routines.
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Scientific summary

Context

Mental health services report high levels of safety incidents. This is a concern and an NHS priority. UK
government records for 2020-1 show 300,703 reported incidents in mental health services in England.
Incidents in acute mental health wards frequently involve violence and self-harm. Safety incidents have
been associated with increased costs and harm to patients and staff. Furthermore, one incident may
increase the likelihood of further incidents, via a disturbed ward milieu and social contagion. Successfully
avoiding one incident may therefore reduce the probability of future incidents.

Patient perspectives on safety highlight factors such as not being listened to, or not feeling
psychologically safe; however, incident reporting systems fail to capture the spectrum of patients’ safety
concerns. Although patient involvement is a mental health research priority, patient-reported safety data
are rarely collected. Onerous processes and fear of repercussions discourage experience experts from
participating in mental health research. Patients may experience harm but have difficulties raising
concerns with staff. If patients had opportunities to report safety issues in real time, staff could
potentially respond and intervene before situations escalate.

Interpersonal dynamics on acute mental health wards can change rapidly, affecting care quality and
feelings of safety. Potentially, prospective clinical surveillance could promote safety by monitoring rather
than simply measuring safety. Proactive day-to-day monitoring of patient perspectives might bring
greater benefits than relying on retrospective review, and could be part of a broader vision to improve
ward safety. Currently, there is no mechanism by which moment-to-moment safety data from patients
on acute mental health wards can be captured and made available to staff in real time.

Research aims

This study’s focus was to use co-design to develop a digital tool for collecting and monitoring real-time
data directly from patients on adult acute mental health wards, and to explore whether this information
could be used by staff on a daily basis to anticipate and avoid developing incidents, thereby proactively
managing safety. The objectives were:

1. to co-design with service users and staff a digital innovation that will allow real-time monitoring of
safety on acute mental health wards;

2. to explore the feasibility and acceptability of capturing real-time feedback from service users about
safety;

3. to explore how staff use this information when reported during daily handovers (or other mecha-
nism);

4. to explore how the resulting data are related to quality and safety metrics;

5. to explore how these data can be used longitudinally to promote safety.

Methodology

Two-phase, mixed-methods design.
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Literature reviews

Scoping review of the literature on patient involvement in safety interventions

Systematic searches of academic databases [Cumulative Index to Nursing and Allied Health Literature
(CINAHL), PsycINFO, MEDLINE, EMBASE, Web of Science and Scopus] and grey literature (2000-20)
were conducted March-June 2020.

Additional sources included 14 mental health-specific sources (e.g. Centre for Global Mental Health); 25
non-mental health-specific sources (e.g. Royal College of Nursing); the National Institute for Health and
Care Excellence (NICE) evidence database; ProQuest Thesis and Dissertations database and three social
media platforms. Following screening, a narrative synthesis of included literature was conducted.

A total of 52 studies were included; 33 focused on reducing staff use of restrictive practices. About half
reported limited patient participation. Patients were involved mainly as co-thinkers, advisers and
partners rather than decision-makers. Safety interventions ranged across organisational change, ward-
level decision-making and individual interventions (e.g. mobile phone app). The more extensive their
involvement, the more likely patients were to have active roles in the research.

High patient involvement seemed to be focused on forensic mental health and associated with
reduction in restrictive practices. Low patient involvement tended to be associated with less reduction
in restrictive practices. However, methodological quality of the reviewed papers was inconsistent.

Evidence scan of the application of digital technology in mental health contexts
An evidence scan of the literature around digital technology in a mental health context was conducted in
November 2020 (databases: CINAHL, PsycINFO and Web of Science).

Research in this field appears largely focused on therapeutic interventions, such as assessment of
suicidality, and psychological support therapies, such as counselling. Limited research on telecare and
the design of mental health apps for other contexts was identified but digital technologies specifically
for mental health care are relatively new. Many digital technologies for health (mainly apps) have been
designed within the tech industry, not always using mental health expertise.

There was an emphasis on usability and accessibility and there were some concerns around
confidentiality. Provided digital technology does not cause patients any harm it is seen as potentially
helpful and useful. Successful technology implementation is supported by a reliable internet connection,
training for users of the technology, technical support, and effective communication and leadership.

Theoretical basis

The current study is aligned with patient safety theory, specifically the Measurement and Monitoring
Safety Framework domain ‘sensitivity to operations’. This domain, which emphasises monitoring the
safety of care as it is delivered in real time, recognises patients and families as important information
sources; and highlights the need for staff to be responsive to subtle changes and disturbances.
Contagion and milieu were taken as underpinning concepts for promoting ward safety and the
development of the safety monitoring tool. A logic model for the WardSonar monitoring tool was
developed with a supporting programme theory.

Patient and public involvement and engagement

A member of the core research team who is a lived experience expert led the approach to patient and
public involvement and engagement. This was based around principles of equality, diversity and
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inclusion. Stakeholder engagement sessions advised on the development of the monitoring tool;
critiqued monitoring tool prototypes; and informed the strategies for implementation and evaluation.

Study design
This was a two-phase mixed-methods design, supported by two NHS trusts.

Phase 1: overlapping stages progressed towards conceptual clarification, followed by technical
specification and delivery of a testable intervention. Key components were literature reviews,
stakeholder interviews and meaningful stakeholder engagement. Technical developers produced a web
app that used patient feedback via a tablet computer for proactive safety monitoring: the WardSonar
safety monitoring tool. The patient interface employed a weather analogy with questions such as ‘How
does the ward atmosphere feel to you today?’ (very calm to very stormy). The staff dashboard displayed
aggregated and anonymised information collected via the patient interface in real time.

Phase 2: the monitoring tool was implemented in two NHS trusts and evaluated via qualitative
interviews, focused ethnography, pre- and post-intervention measures, real-time measures and routinely
collected ward data. Two monitoring tools were given to each of the six participating adult acute mental
health wards, including two psychiatric intensive care units. Staff were asked to use the tool to invite
patients to record their perceptions of the ward atmosphere, three times daily.

Changes to protocol

The project commenced in the very early stages of the coronavirus disease 2019 (COVID-19) pandemic.
Pragmatic adjustments produced a feasible alternative with some virtual Phase 1 data collection and
discussions, adjusted timescales and the removal of a phase of small-scale testing.

Modes of analysis and interpretation
Qualitative evaluation

Design

Focused ethnographic observations on the six wards explored implementation context. Patient and staff
perspectives were explored through individual interviews. Data were synthesised using a pen portrait
analytical process.

Findings

The design of the tool was well received. There was variation between how it was perceived and
implemented but general patterns emerged. Patients liked the opportunity to express their concerns and
talk with staff who brought the tool to them, explaining that they believed staff were often unaware
when patients felt unsafe. Most staff thought the tool prompted useful conversations and could be
helpful, although psychiatric intensive care unit staff tended to say it was unnecessary. However, the
tool’s functionality for informing safety interventions via aggregated patient data was poorly understood.
There was a drop off in engagement with the tool over time. Ward managers discussed the difficulties of
motivating busy and exhausted staff to embed the technology into ward routines.

Quantitative evaluation

Design

Staff perceptions of safety culture and ward atmosphere were examined using a pre- and post-
implementation design. Baseline measurements including the EssenCES® (Climate Evaluation Schema;
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Institute of Forensic Psychiatry and Sex Research, Essen, Germany) scale and the Agency for Healthcare
Research and Quality Hospital Survey on Patient Safety Culture were taken at baseline and after a 10-
week implementation period.

Various statistical models were used to explore relationships between wards, WardSonar use and
occurrence of incidents over time, including zero-inflated negative binomial models and ordinal logistic
regression. The design matrix was consistent across all models. It consisted of fixed effects to capture
time-invariant ward-specific effects, time of day variables and lagged values of incidents of WardSonar
responses, depending on whether the model was explaining current incidents or current response. A
simple linear trend determined any systematic deviation in use or response over time.

Results

Statistical analysis showed substantial and significant variation in the use of the device across wards,
both in terms of the likelihood of any submission at a given time and the number of submissions. There
were no statistically significant differences in staff perceptions of ward atmosphere or safety culture pre
and post WardSonar implementation. Owing to the sample size, analyses were not conducted at the
individual ward level.

The volume of patient submissions via the monitoring tool corresponded more closely to incidents than
ward atmosphere averages. It was lower over time, at night, at weekends, and when there were peaks in
incidents. Submission volume decreased over time, but the probability of a submission reporting a better
atmosphere increased slightly. Submission volume was higher during the daytime or before an incident
and there was weak evidence of increased volume in the hour after an incident.

The type of response for both direction and current atmosphere was not sensitive to whether or not
there had been an incident. In terms of direction of atmosphere, there were significant differences
across wards, but this was the only significant variable. Evenings led to greater likelihood of a worse
atmosphere being reported, given that a submission was made. An incident in the previous four hours
was strongly predictive of a further incident. An individual ‘stormy’ response or increased volume of
submissions within the previous hour had some predictive value regarding a further incident.

Qualitative analysis highlighted some data quality issues; for example, staff were more likely to collect
submissions during quiet times and very unlikely to collect submissions during busy times; the tool was
not used if the device was lost or otherwise out of action. There were some periods of days or weeks on
some wards when no submissions were collected. The technology was pragmatically adapted for use
within an NHS context. Some connectivity issues were identified, although data inputting did not seem
to be affected.

Further understanding of relationships between ward atmosphere and staff stress or absence due to
sickness, contagion between incidents in the seclusion room and impact on staff and patients on the
main ward and implementation processes would inform future implementation of WardSonar and
interpretation of WardSonar data.

Discussion

The WardSonar patient safety monitoring tool can collect real-time data about patients’ perceptions of
safety, to support staff in monitoring and improving the clinical environment.

The research environment was affected by the COVID-19 pandemic and was severely atypical.
Regarding the quantitative analysis, the lower volume of responses may have severely limited the power
of the statistical analyses to identify statistically significant relationships between responses and
outcomes. The decline in tool use over time may simply be an artefact of the pandemic or may have a

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/UDBQ8402 Health and Social Care Delivery Research 2024 Vol. 12 No. 14

number of causes. Previous studies have examined factors affecting participation and attrition in digital
health technology research. The volume of routinely collected data was not affected and it is those data
in which significant findings were identified.

Strengths and limitations

WardSonar’s strong patient perspective arguably gives it particular relevance for addressing patient
safety. The co-design approach produced a tool that was apparently well designed, acceptable and easy
to use. Stakeholder perspectives fundamentally impacted conceptualisation, development and
operationalisation, adding to WardSonar’s validity. The separate components of the mixed-methods
design were mutually beneficial, resulting in rounded insights into the study data, including strong
evidence to support the idea of behavioural contagion between safety incidents. Some technical issues
with connectivity cast doubt on the reliability of the tool. The amended research design was curtailed to
adapt to the COVID-19 research context.

The tools developed within the study used existing technology that was within budget and suitable for
the research aims. Some technology challenges may be attributable to the limitations of this tool for data
visualisation and could potentially be addressed in the future via a bespoke dashboard.

Data were gathered from interviews with patients, staff and observations on each ward at selected time
points, but because interviews were opportunistic, it is unclear how representative they were of staff
and patient populations.

Only the English language was used.

It may have been valuable to include patients in the pre and post evaluation EssenCES (Climate
Evaluation Schema) and Agency for Healthcare Research and Quality (AHRQ) assessments, although this
could have been burdensome. Furthermore, one of the aims of assessing patient safety culture via the
staff-facing AHRQ measure was to explore composite measures over time that linked to factors within
the logic model and programme theory around how the staff dashboard may support staff in monitoring
and improving the safety of the clinical environment.

Equality, diversity and inclusion

The current study was predicated on principles of equality, diversity and inclusion. Stakeholder perspectives
were integral to design and development. The views of people not interviewed are unknown. Likewise, little
information was collected concerning personal demographic characteristics of participants. This was a
deliberate decision made with respect to the ethical arguments around collecting personal information, and
because demographic information was not considered relevant in the current study. Reliance on the English
language and the limited diversity data reduce the relevance of the results.

Implications for decision-makers

e Further focus on the tool’s implementation in clinical practice warrants additional research; for
example, implementation in a post COVID-19 environment could improve uptake, enhancing
data validity.

e The WardSonar tool can facilitate measurement of contagion and may identify the likelihood of
future incidents. The ability to monitor patient perspectives in real time provides a unique, proactive
approach to safety.

e Avoiding reliance on the English language and collecting diversity data could broaden the relevance
of the results in future studies.

e Future technical iterations could refine the staff dashboard and the model for deploying the tools
in the ward environment. An approach whereby patients can input data unprompted may improve
accuracy and reduce variation in use, enhancing results validity.

e Further development would require key decisions relating to ownership of the technology.
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Chapter 1 Context

Safety within mental health services

Mental health services report high levels of safety incidents®? that involve both patients and staff. This
is a key concern of the Care Quality Commission® and an NHS priority.*> According to UK government
records for 2020-1, 300,703 incidents were reported to have occurred in a mental health service in
England.® More detailed data from acute mental health wards show that the most frequently occurring
incidents in this setting involve violence and self-harm.” On acute mental health wards, safety incidents
are often associated with increased costs, including the costs of restraint, seclusion, rapid tranquilisation
and increased one-to-one nursing and physical and psychological harm to the patient, which may
increase length of stay and have a negative impact on their health-related quality of life.? In some cases,
injuries to staff may occur, with associated costs of replacement staff and staff support.’

A further safety issue on acute mental health wards is that one incident may increase the probability
of further incidents occurring, via a disturbed ward milieu and social contagion.'® Social contagion is a
mechanism by which an influence or idea spreads from person to person. For example, self-harming
behaviours can spread among people on a mental health ward through behavioural contagion (a type
of social contagion!1-1%),1415 so successfully avoiding one incident may bring further positive benefits by
reducing the probability of future incidents.'4-%”

Previous work examining contributory factors to safety incidents in secondary care hospital settings
produced the Yorkshire Contributory Factors Framework (YCFF).'® The YCFF describes 20 separate
domains, such as team factors, supervision and leadership. In response to the recognition of patient
safety as an under-researched but important aspect of mental health care, researchers!? adapted
the YCFF to focus on contributory factors within a mental health setting. Further qualitative work
exploring patient perspectives on safety highlighted wider issues than those currently captured

via incident reporting systems; for example, factors such as ‘not being listened to’ or not feeling
psychologically safe.?°

Discourses on safety

Patient discourses around safety in the mental health literature suggest that inpatient mental health
settings perceived by patients to be safe are places where it is not dangerous to be vulnerable,?! patients
have a sense of being recognised as a whole person?? and they have some feeling of control within

an uncertain world.?® However, the organisational perspective tends to dominate, and this prioritises
identification and risk management of violence, aggression, self-harm or suicide by patients.?*-?”
Furthermore, patient safety as an academic discipline has traditionally focused on acute physical health
care settings, both empirically and theoretically. It is widely acknowledged that patient safety in mental
health care contexts has been a neglected area of research.?8-%

Service-oriented perspectives tend to omit patients’ definitions of safety.?°332 Consequently, incident
reporting systems fail to capture the spectrum of patients’ safety concerns, for example, around bullying,
intimidation, racism, aggression, drug and alcohol use, or theft of personal property. This in turn
obscures the extent and impact of physical and psychological harm caused by restrictive practices.’1:3435
Psychological consequences for those involved directly or indirectly (e.g. as witnesses)® can include
anger, fear, anxiety and symptoms suggestive of post-traumatic stress disorder.

In addition, where organisations focus on the avoidance of risk, ward cultures can be characterised
by defensive practices that are ineffective and potentially harmful.32%7 Safety incidents can include
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iatrogenic harm even when procedures are correctly followed and best practice®* is observed.3134354041
Given their far-reaching impact, it could be argued that restrictive practices, which are intended to
prevent harm,*? are simply sanctioned violence.®®

Various frameworks and sets of guidance for the appropriate use of restraint have been
produced.®83744-47 Nonetheless, ongoing abuses in mental health wards and other institutional settings
have attracted media attention.*®->! For instance, in 2022, an undercover journalist recorded evidence of
harmful use of restrictive practices in a UK mental health unit,*® in a narrative that resonates with other
witness accounts of abuse, for example, Reese (2021).>2

Behavioural contagion

Behavioural contagion is a type of social contagion.'-** The term refers to the tendency for people to
repeat a behaviour after others have performed it,>® in a process similar to the transfer of emotions
between staff and patients in a healthcare setting.>* Behavioural contagion has been identified in studies
of self-harm, aggression and assaults,'*-1¢>> and suicide and deliberate self-harming behaviour.145>>¢
Parents and health professionals have expressed concerns that adolescents in mental health settings
may acquire destructive behaviours in hospital, for example, self-harm and suicide.>” Their perspectives
are supported by the results of a study exploring the dynamics of violence on adult mental health wards,
which found that patient aggression and self-harm incidents clustered temporally, both within a specific
day and also in adjacent days, indicating that behavioural contagion was a factor.®

Milieu

The milieu of a mental health ward is something in the environment or setting, beyond formal treatment,
that is potentially beneficial to mental health inpatients.*®>? It has been described as the interaction
between the physical environment, social structures and social interactions.®® Some research on mental
health wards has linked the use of physical space®'%? or noise levelsé3-%> with agitation and aggression.
According to Gunderson,®¢ a therapeutic milieu is one that reassures patients that they are physically
safe and cared for; it makes ‘conscious efforts ... to make people feel better and improve their self esteem’

(p. 329); has predictable and helpful structures (e.g. of routines, roles and activities), invites patients to
be involved in the social environment and validates each individual. Conversely, a ward milieu that is
less therapeutic may feature unstructured periods, denial of privileges, high noise and activity levels,
threatening language and authoritarian, inflexible or confrontational staff.¢”

Improving therapeutic milieu has been associated with reduction in violent incidents and restrictive
practices (e.g. seclusion and mechanical restraint) and staff and patient injury.¢’” The trend towards short
inpatient stays, however, may prioritise achieving measurable safety targets over building community
and therapeutic relationships;*® making it harder for patients to heal.®” When short inpatient stays are
the norm, potentially helpful and feasible factors include therapeutically minded nurses,*® thoughtful
tolerance of risk®® and a move away from a coercive culture.®’ Therefore, ward milieu seems to be highly
relevant to patient safety interventions development for acute mental health wards.

Patient perspectives on safety

Patient involvement is a priority for mental health research.?” Indeed, the need to involve patients and
their families in improving the quality and safety of health care is recognised as a cornerstone of policy
and practice.”® Previously, the Berwick report on how to improve services in the wake of care failures
at Mid Staffordshire NHS Foundation Trust had concluded that, ‘the patient voice should be heard and
heeded at all times’ (p. 18);”* yet it has been argued that this report may not have had a clear impact’?
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and, in 2022, the British Broadcasting Corporation®® showed a poor mental health ward environment in
which patients did not appear to have opportunities to offer feedback to service providers.

Patients and staff have been shown to have different perspectives on safety, and despite the policy
focus, very few patient-reported safety data are collected in the health services.”® Patients have pointed
out that healthcare staff prioritise physical safety, often at the cost of psychological safety.®* The
commonly accepted World Health Organization definition of ‘the prevention of errors and adverse effects
to patients associated with health care’’* could arguably be enhanced through the inclusion of patients’
perspectives on safety.'?2°317> Furthermore, adverse incident reporting mechanisms in NHS hospitals
may not effectively identify all such incidents.”®’” The submission of organisational incident data to

the National Reporting and Learning System is largely voluntary to encourage openness and continual
increases, and should be seen as indicative rather than precisely accurate (p. 18).78

Barriers to participation of experience experts (patients, service users, carers) in
mental health research

Lay perspectives from experience experts (e.g. patients, carers, lived experience advisory groups, patient
and public involvement and engagement (PPIE) groups and non-executive director roles) is a valuable
and relevant component of mental health research.?®”? It can be perceived to meet the requirements of
the equality, diversity and inclusion agenda® and in some contexts is a mandatory element of a research
funding application.®* However, these groups may have limited influence other than to help secure
funding.®* There are many structural and personal factors that discourage experience experts from
participating in mental health research, whether or not they are currently patients (i.e. actively receiving
care). They may feel too unwell to participate in research; alternatively, their opinion may be given less
weight than that of other experts, because it is assumed that they have unreliable judgement.?°82-85 Even
when specifically invited to offer a perspective, a patient may have difficulty articulating their view, and/
or may not be given a genuine opportunity to speak up.8 Individuals may be deterred from participatory
research roles because of feelings of shame (e.g. Femi-Ajao et al.®’; Roodt et al.?8) and hence, an ongoing
fear of judgement.?? Better training and preparation for health professionals can mitigate these barriers?
and can encourage lay experts to share their perspectives to improve health care and health research.

Patients and carers also struggle to raise safety concerns because of fear of repercussions from raising
concerns and because the processes are onerous, particularly for someone experiencing poor mental
health.?° Therefore, staff may be unaware of the psychological harms occurring on wards, whether
caused by staff behaviour, treatment or other patients. Patients may consequently experience harm
while resident on acute mental health wards and also have difficulties raising concerns with staff. If
patients were given the opportunity to report safety issues in real time, staff could potentially respond
and intervene before situations escalate.

The need for more patient involvement in mental health safety research

Research studies in general hospital settings have found that patients can be a valuable source of safety
information and that participating in such activities is both acceptable and feasible for patients.2071.92
Generally, there appears to be little empirical evidence concerning interventions that enable staff

to use patient feedback about safety to improve service-level safety performance, although The

Patient Reporting and Action for a Safe Environment (PRASE) intervention'®?® offers a theory and
evidence-based approach to the systematic collection of hospital inpatient feedback about safety and

a framework to help staff interpret and act on that feedback. Furthermore, research on the potential
for ward staff to respond to patient feedback about safety is limited and appears to be restricted to
secondary care hospital settings. Two studies found that ward staff required additional support to
respond to patient feedback;”>?* other research found that real-time data support staff to respond
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proactively to safety issues.”® A stronger research base in this field can inform how these findings might
be applied to an acute mental health ward.

Proactive safety monitoring

Two emerging ideas within the literature on safety in health settings are the notion of safety ‘monitoring’
as opposed to solely ‘measurement’, alongside awareness that prospective clinical surveillance may

have potential as a means of promoting safety within organisations.”®” Prospective clinical surveillance
is particularly important within the acute mental health context, since there can be rapid fluctuations
within the dynamic of the inpatient group and between patients, staff and the environment, such that
individual patient needs create immediate knock-on effects for other patients, their quality of care and
their safety.

In previous?® national level initiatives, such as the NHS Safety Thermometer,” monthly data relating

to mental health ward safety were collected from patients by staff; however, a recognised limitation of
this measure was its ‘snapshot’ nature, which in this case was an opportunity sample of patients on one
predetermined day per month. There are established strategies for measuring harms that have already
occurred but approaches to understanding safety of care in real time are more limited.*® Incident data
are often reviewed retrospectively but this precludes the opportunity for anticipation and prevention;
that is, data are ‘lagging’, rather than ‘leading’.1?°

Alignment with the measurement and monitoring of safety framework

In 2014, Vincent et al. published the Measurement and Monitoring of Safety Framework (MMSF),1%° a
theoretical framework for the measurement and monitoring of safety in health care. This framework
proposed a shift of focus from the measurement of past harm towards the prevention of future harm,
through assessment of current safety. It involved co-design with service users and was evaluated in a
range of healthcare services, including mental health services. The MMSF has five domains:

e Past harm: has patient care been safe in the past?

e Reliability: are our clinical systems and processes reliable?

e Sensitivity to operations: is care safe today?

e Anticipation and preparedness: will care be safe in the future?
e Integration and learning: are we responding and improving?

The current study is aligned with the MMSF1% domain ‘sensitivity to operations’. This domain highlights
the crucial but often overlooked activity of monitoring the safety of care as it is delivered in real time,
recognises patients and families as important sources of information, and highlights the need for staff
to develop a collective awareness of the workings of the service and to be sensitive and responsive

to subtle changes and disturbances. Proactive day-to-day monitoring of patient perspectives could
potentially bring greater benefits than the traditional reactive approaches relying on retrospective
review and could be part of a broader vision of how to improve ward safety.

Mechanisms for patient feedback

At present, there is no mechanism by which leading (i.e. moment to moment) safety data from patients
on acute mental health wards can be captured and made available to staff in real time. There are
different potential mechanisms for patient feedback about safety to be received and discussed by ward
staff in an acute mental health ward. For example, in the PRASE intervention,’? feedback was collected
over a 3- to 4-week period, and staff came together to consider the feedback report and produce action
plans.209192

Routine shift handover meetings between outgoing and incoming staff can successfully be modified to
incorporate standard items such as evidence.®* Another option is ‘safety huddles’,°> which originated
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in secondary care as short daily meetings to brief staff on immediate safety issues. They were found to
facilitate real-time identification of, and response to, safety concerns,'°® and have been implemented
successfully in a mental health setting.1°?

Implementation of innovations in health settings

Innovations can meet resistance in acute mental health settings!®41% and implementation was carefully
considered in the current study. Staff burnout is one contributing factor; its effect may be mitigated
when staff can influence the change,'® leading to improvements in feasibility and acceptability.
Leadership appears to be another moderating factor, since managers in acute mental health care have
been found to be more positive than their ward staff about change.'®!

Feasibility and acceptability are consistently identified as key concepts within implementation theory,
although with varying relative importance. For instance, Allen et al.1°® groups feasibility, fidelity,
acceptability, sustainability and adoption together as the principal determinants of implementation,
whereas Hernan et al.}%” identifies feasibility as the overarching concept, with acceptability, fidelity,
enablers, barriers, scalability and process of data collection as measurable components.

An implementation outcomes taxonomy produced by Proctor et al.*°® was a useful framework for
thinking about implementation within the current study. It comprises eight primary influences on
innovation implementation within a health setting (Table 1). In this model, implementation outcomes are
seen as preconditions for successful service, system and clinical outcomes, and should be understood
before progressing to a larger study.

Focus of the current study

Using the MMSFI® 3s the theoretical foundation, the focus of the current study was to develop a
monitoring tool for collecting and monitoring real-time data directly from patients on acute mental
health wards using digital technology and to explore whether staff could use this information on a daily
basis to anticipate and avoid developing incidents, thereby proactively managing safety in acute mental
health settings. Our focus mapped closely to the vision for data on mental health inpatient settings
recently published by the UK Department of Health and Social Care,'* ‘where the potential of data and
evidence is fully exploited so that the healthcare system is able to ensure the highest standards of care in all
mental health inpatient wards and pathways’ (p. 8).

TABLE 1 Summary of taxonomy of implementation components

Implementation components

Acceptability Stakeholder perception of satisfactoriness

Adoption Stakeholder willingness to adopt intervention

Appropriateness Stakeholder perception of suitability and usefulness of intervention in the specific setting
Cost The cost/effort of the intervention

Feasibility The degree to which the innovation can be used or implemented successfully

Fidelity The degree to which the intervention was implemented as intended

Penetration The degree to which the intervention is embedded within the systems

Sustainability The degree to which the intervention is normalised

Source: Proctor et al. (2010).1°8
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Chapter 2 Design overview

his was a two-phase mixed-methods study. The design was theoretically informed by a triangulation

approach, which employs multiple methods to understand a phenomenon.'°!* Phase 1 focused on
development and Phase 2 on evaluation. The study was characterised by iterative co-design, information
gathering, review and reflection.

Although the structure of the current report may suggest a linear timeline, the research was essentially
iterative. For example, PPIE activities were concurrent with, informed, and were informed, by other parts
of the research.

Aims and objectives
The study had two principal aims:

e To co-design a monitoring tool to improve patient safety on acute mental health wards, through the
collection of daily data about the patients’ perceptions of safety, to support staff in monitoring and
improving the safety of the clinical environment (Phase 1).

e To implement the tool and explore its feasibility and acceptability (Phase 2).

The following objectives were identified:

1. To co-design with service users and staff a digital innovation that will allow real-time monitoring of
safety on acute mental health wards.

2. To explore the feasibility and acceptability of capturing real-time feedback from service users about
safety.

3. To explore how staff use this information when reported during daily handovers (or other mecha-
nism).

4. To explore how the resulting data are related to quality and safety metrics.

To explore how these data can be used longitudinally to promote safety.

u

The study objectives and corresponding issues to explore are indicated in Table 2 and revisited in
Chapter 10.

Design

This was a mixed-methods design in two phases, developed and refined to suit the context. The
approach taken to reporting the study adhered to key principles of reporting guidance described in
the literature.!'?

Phase 1 design

Phase 1 consisted of overlapping stages progressing towards conceptual clarification, as illustrated

in Figure 1, followed by technical specification and delivery of a testable intervention. Key theoretical
concepts underpinning the development of the tool were the MMSF domain ‘sensitivity to operations’,
contagion and milieu. These were explored in the literature at an early stage in the study**® to aid
conceptual clarity and inform the research design.
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TABLE 2 Study objectives

Phase Objective Corresponding issues Chapter
Phase1 1 With service users and staff, co-design Does the intervention allow real-time 4-7
a digital intervention, to allow real-time monitoring of safety (i.e. how/when do
monitoring of safety on acute mental staff circulate the tablet; do/how do
health wards. It was envisaged that the patients engage with the tablet; do staff
intervention would involve use of a tablet access data; what do staff do with the
computer device (hereafter referred to as a data; do they/how do they action it?)
‘tablet’ or ‘device’).
Phase2 2 Explore the feasibility and acceptability of What are patient and staff attitudes/ 8-9
capturing real-time feedback from patients expectations? What practical issues come
about safety up in using the device?
3 Explore how staff use this information How do staff use the data in practice? 8
when reported during daily handovers (or
other mechanism)
4 Explore how the resulting data are related How do the resulting data relate to 9
to quality and safety metrics quality and safety metrics?
5 Explore how these data can be used How can these data be used longi- 8

longitudinally to promote safety

tudinally to promote safety (i.e. what
conditions context and culture are
needed to improve safety using the data?)

Specific Phase 1 components were:

e A co-design approach.
e Aseries of consultations with patient advisory groups, current inpatients and health professional staff

to explore possible conceptualisations of the intervention and refine prototypes.
e Areview of the literature on patient involvement in safety interventions in acute mental health care.
e An evidence scan of the use of digital technology in mental health contexts.
e Semistructured qualitative interviews with mental health patients and health professional staff, to

elicit their views on ward safety.

¢ Ongoing engagement with stakeholders to guide and inform concept development and refine
technical iterations.

e Development of a logic model and programme theory to act as a framework for organising and
refining ideas about a safety monitoring tool.

e Technical development of a testable tool that uses patient feedback for proactive safety monitoring.

Phase 1 resulted in a testable monitoring tool that used a tablet computer device for real-time safety
monitoring of patients’ perceptions of safety on the ward.

Phase 2 design

Phase 2 was a mixed-methods process evaluation of the feasibility and acceptability of the monitoring
tool via four categories of data (qualitative interviews, focused ethnography, pre- and post-intervention
measures, real-time measures and routinely collected ward data; Figure 1).

Specifically, these categories were:
e A focused ethnography to explore how staff communicate and use safety data; this included on-site
observations by researchers.

¢ Qualitative interviews with patients and staff (health professional staff).
e Simultaneous collection of routine data (i.e. incidents, workforce and ward occupancy).
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Qualitative interviews

Pre- and

post- Focused
interven- ~__ AND ethno-
tion ACCEPTAB graphy

measures

Routine ward data

FIGURE 1 Phase 2 data categories synthesised for evaluation of feasibility and acceptability.

e Pre- and post-intervention measures relating to staff perceptions of safety culture and ward
atmosphere, together with real-time measures of these concepts.
e Analysis of data from all the above.

Collaborating partners

The core research team worked with collaborating partners to deliver specific pieces of work. Two
NHS mental health trusts in the UK supported the project throughout. One of these trusts was directly
involved in the Phase 1 intervention development activities. Other collaborators were the co-design
specialists ‘Thrive by Design'''* and the digital product developers ‘Ayup Digital’**>

Promoting equality, diversity and inclusion through patient and public involvement
and engagement activity

In the current study, the PPIE work reflected the research team’s intention to promote equality, diversity
and inclusion. Patient and public involvement and engagement!!¢ is key to effective and relevant health
research® and was integral to WardSonar. The whole project development was informed by stakeholder
and lay input, specifically through discussions with patients and co-applicants with lived-experience
expertise. The original PPIE strategy involved convening and engaging a lived experience advisory group.
It was developed on principles of co-design and incorporated multiple face-to-face discussions with
different groups, but necessary revisions were made to the original design to try to accommodate the
original objectives (see Coronavirus disease 2019 amendments to project design below). The PPIE plan was
revisited and replaced with an alternative stakeholder engagement plan that was feasible during the
coronavirus disease 2019 (COVID-19) pandemic. A member of the core research team with experience
expertise established links and facilitated a series of sessions with two pre-existing stakeholder groups
hosted by a mental health trust in the north of England.
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Technological co-design

The intervention technical development in this study was co-produced by Thrive by Design and
Ayup Digital in consultation with service user networks, healthcare staff and wider stakeholders,
using a collaborative, human-centred and sprint-based/agile approach.'*’-1¥? Ayup Digital was
involved in co-design, put the technical brief into operation and provided technical support during
the implementation of the intervention. Cycles of co-design activities were led by Thrive by Design
and included workshops and activities with patients and staff on two wards, in addition to more
opportunistic in-person discussions with health professionals at one NHS trust.

Coronavirus disease 2019 amendments to project design

The project commenced in 2020 in the very early stages of the COVID-19 pandemic. This context had
a considerable impact on plans for stakeholder engagement. The original intention behind convening
a lived-experience advisory group was for the group to consider the emerging evidence from the early
phases of the project and to contribute to deciding how the evidence should inform the development
of the tool. Once there was broad agreement on what the monitoring tool would be, we intended to
run a series of co-design discussions, with separate discussions for staff and patients (approximately
12 participants per discussion) on different sites and with different groups, facilitated by up to three
co-design experts.

However, a significant amount of non-COVID-19 related research was paused, and it was not thought
appropriate to advertise (e.g. via social media) to convene a new group. Various alternatives were
considered. For example, at the co-design stage, a hybrid approach was suggested in which patients

in stakeholder roles were gathered in a room on the ward, facilitated by staff, and the co-design team
joined them remotely via video link. Difficulties relating to poor connectivity, limitations on physical
space, and COVID-19 restrictions around patients mingling and going off the ward meant that this was
not feasible. In brief, pragmatic adjustments were made to the co-design plan to produce a feasible
alternative in which a single NHS trust permitted limited visits from a clinical collaborator familiar with
the local protocols, who was able to gather ad hoc views and opinions from patients and staff passing
through a communal space. The PPIE work is described in more detail in Chapter 5. In addition, following
discussion with the funders, timescales were adjusted and a decision was made to remove a phase of
small-scale testing.

Subsequent waves of COVID-19 infection had significant impact on the testing of the monitoring tool,
particularly in the early months of 2022. These caused delays in accessing sites, unusual staff to patient
ratios and considerable challenges to the researchers involved in observing the implementation of the
monitoring tool.

The development of the WardSonar monitoring tool is describe in more detail in Chapter 5.

Ethical approval

Ethical approval for Phase 1 was obtained in November 2020 from the University of Leeds, School of
Healthcare Ethics Committee, reference HREC 19-028 (health professional arm of the study) and South
Central - Berkshire B Research Ethics Committee, reference 20/SC/0360 (patient arm of the study).

Ethical approval for Phase 2 was obtained in November 2021 from East Midlands - Nottingham 2
Research Ethics Committee (IRAS project ID: 300833; REC reference: 21/EM/0247).
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Chapter 3 Literature reviews

Objective

Patient safety in acute mental health care is a pressing concern*®12° and patient involvement in safety
research is crucial to addressing the issue.*?* The development of a patient safety monitoring tool was
informed by exploration of the literature around: (1) patient involvement in safety research in acute
mental health care and (2) the application of digital technology in mental health contexts. The literature
reviews aimed to provide background information to inform processes outlined in objective 1; that is:

o With service users and staff, co-design a digital intervention, to allow real-time monitoring of safety
on acute mental health wards.

Methods

The literature reviews comprised a scoping review of the literature on patient involvement in safety
interventions and an evidence scan of the application of digital technology in mental health contexts.

Scoping review of the literature on patient involvement in safety interventions

The team conducted a scoping review of the literature on patient involvement in safety interventions
in an acute mental health setting. The Smits ‘Involvement Matrix''??> was applied to classify and assess
patient involvement in development, implementation and/or evaluation of relevant research and
interventions. The following section contains a summary of the review. Further information is available
in the published report in Appendix 1.12°

Methods

Search strategy and study selection

Systematic searches of academic databases (CINAHL, PsycINFO, MEDLINE, EMBASE, Web of Science
and Scopus) and grey literature were designed using medical subject headings and the research
question: ‘To what extent are patients involved in interventions to improve patient safety in acute mental
health care?’ Searches (2000-20) were conducted during March-June 2020 (last academic database
search 1 April 2020; last grey literature search 19 June 2020).

Grey literature was included because of the likelihood of finding unpublished research around safety
in acute mental health conducted by clinical teams. Additionally, 14 mental health-specific sources
(e.g. Centre for Global Mental Health) and 25 non-mental health-specific sources (e.g. Royal College
of Nursing) were explored, together with the National Institute for Health and Care Excellence (NICE)
evidence database, ProQuest Thesis and Dissertations database, and three social media platforms
(Twitter, Facebook, YouTube). Additional grey literature sources of interest identified by authors’
expertise and hand searching were screened. Review papers produced by the search were scanned
for potentially relevant papers. Duplicates were identified and removed using EndNote X9 (Clarivate
Analytics, Philadelphia, PA, USA) bibliographic software.

The same eligibility criteria applied to both academic and grey literature. Eligible studies involved
patients in active research and/or patient or staff safety improvement role, as classified by the
Involvement Matrix.*?? Eligible outcomes related to patient involvement in patient safety research or
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LITERATURE REVIEWS

interventions. Eligible settings were inpatient mental health care contexts. All study designs were eligible
for inclusion.

Search results were exported to Covidence (Melbourne, Australia) for screening at title, abstract and full
text level by two researchers. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow chart?4 is shown in Figure 2.

Data extraction used the Covidence online tool and was informed by the Joanna Briggs Institute
reviewers' manual.’?®> Study quality was appraised using the Mixed-Methods Appraisal Methodology
Tool (MMAT),*?¢ which is suitable for assessing diverse study designs. Patient involvement was evaluated
using Smits et al’s Involvement Matrix.'??

Results summary

A total of 52 studies from the grey and published literature were included. They were conducted in the
UK, United States, Canada, Finland, New Zealand and Europe. The majority (n = 33) focused on reducing
staff use of restrictive practices. About half of the studies reported only limited patient participation in
the research, and the involvement of patients as decision-makers was reported in only four studies.

Safety interventions ranged from system change at the organisational level, through operational
decision-making at ward level to interventions for individuals, such as a smartphone application (app).
Patients were involved mainly as co-thinkers, advisers and partners rather than decision-makers.

The more extensive their involvement, the more likely they were to have active roles in the research.
Research with high patient involvement tended to focus on forensic mental health and to be associated
with reduction in restrictive practices. Low patient involvement tended to be associated with less
reduction in restrictive practices.

Narrative synthesis of the included literature identified a possible association between studies with high
levels of patient involvement and more effective safety interventions, but methodological quality of the
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FIGURE 2 Preferred reporting items for systematic reviews and meta-analyses flow chart.
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surveyed papers was inconsistent. The review findings were incorporated into the ongoing synthesis of
all data and learning from Phase 1.

Evidence scan of the application of digital technology in mental health contexts

Methods

To further inform the development of a safety monitoring tool, an evidence scan'?’-1?? of the literature
around digital technology in a mental health context, was conducted in November 2020, using the
databases CINAHL, PsycINFO and Web of Science. The search terms and included studies detail can be
found in Appendix 1.

Results

Research in the field of application of digital technology in mental health contexts appears to be
concentrated primarily on therapeutic interventions, such as assessment of suicidal ideation or suicidal
risk, and psychological support therapies, such as counselling. A limited body of research on telecare and
the design of mental health apps for use in various other contexts was identified but digital technologies
specifically related to mental health care are relatively new. Many digital technologies for health (mainly
apps) have been designed within the tech industry, not always using mental health expertise.’*°

Regarding technology design, there was an emphasis on usability and accessibility and some concerns
around confidentiality. Poor digital literacy is seen as a barrier to utility and some degree of personalising
technology to the user was seen as potentially helpful. Preferred design features included images and
the use of colour. Other themes included the possibility of under- or over-reporting by patients and

the impact of the technology on staff. Establishing a threshold for staff action and building it into the
technology to trigger an appropriate response were considered important. The reviewed literature also
indicated that patients’ cognitive abilities, health status and confidence in the technology affect their
engagement and that, provided that the digital technology does not cause patients any harm, it is seen
as potentially helpful and useful to them.

Factors that support successful technology implementation and staff engagement included connectivity
(e.g. access to a reliable internet connection), training for people who may be using the technology, the
provision of technical support, and ensuring effective communication about the technology so that its
rationale is understood.

Conclusions to literature reviews

Interrogation of the literature clarified that there was an evidence gap regarding meaningful

patient involvement in mental health safety research. It further indicated potential priorities for the
development and design of digital mechanisms to improve ward safety from patient perspectives. These
conclusions were incorporated into Phase 1 data synthesis.
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Chapter 4 Phase 1: qualitative interviews

Objective
Phase 1: qualitative interviews relate to objective 1, that is:

e With service users and staff, co-design a digital monitoring tool, to allow real-time monitoring of
safety on acute mental health wards.

Semistructured interviews were conducted in Phase 1 to explore patient and staff perspectives on
safety issues and how patients and health professionals can contribute towards the measurement

and monitoring of ward safety in an acute mental health setting. Access to patients for interview was
greatly affected by COVID-19 restrictions. Ultimately, 8 patients and 17 mental health professionals
participated in interviews. The intention was to use learning from the interviews to inform overall data
synthesis and hence intervention development.

Methods

Recruitment

Two NHS mental health trusts in the north of England (NHS trust 1 and NHS trust 2) supported the
overall project and facilitated recruitment of patients. Patients were recruited via posters placed in NHS
trust premises. Patients who were interested in taking part notified designated health professionals, who
passed on contact details to the researchers. Health professionals were recruited via advertisements

on social media (Twitter, now X, X Corp., San Fransisco, CA, USA) inviting them to contact the research
team about the study. Potential interviewees were provided with further information and consent forms.
Before commencing each interview, researchers explained the purpose and process of the interview to
the participant, read the consent form out loud and recorded consent verbally. Interviews took place

via the telephone/Microsoft (MS) Teams (Microsoft Corp., Redmond, WA, USA). Patients who were
interviewed received a £10 shopping voucher as a thank you for their time.

Data collection

A topic guide was used to explore participants’ views about safety issues in acute adult mental health
inpatient services and was adapted as interviews progressed so that pertinent topics were raised with
subsequent participants. Appendix 2a contains the interview topic guide. Staff participants were asked

to describe their job role and experience in acute adult inpatient mental health services. All interviewees
(patients and staff) were prompted to discuss what they considered to be the features of safe and unsafe
wards, their experience (or otherwise) of sensing that an incident had occurred or was about to occur,
and their understanding of why safety incidents appeared to be temporally clustered. Interviews were
audio recorded, anonymised and transcribed professionally.

Analysis

Members of the core research team coded the transcripts and jointly developed a coding framework
based on inductive open coding of transcripts and deductive application of codes relating to the
research questions and the topics covered in the interview. The constant comparison technique®* was
used throughout, and analyses were conducted by hand and in Nvivo 12 (QSR International, Warrington,
UK) software. Thematic analysis informed by Braun et al.**? identified themes that cut across the
descriptive categories.
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PHASE 1: QUALITATIVE INTERVIEWS

Results

Sample

A sample of 25 patients and mental health professionals participated in semistructured interviews via
telephone or video link. Patient interviews were conducted between November 2020 and April 2021.
Health professional interviews were conducted September-November 2020. Interview duration was
driven by the interviewee and ranged between 15 and 71 minutes. The interview sample is summarised
in Table 3.

A total of eight patients (female n = 2; male n = 6) over the age of 18 years with current or recent
experience (during the past 2 years) of being an inpatient on an acute mental health ward were recruited
for interview after responding to publicity material displayed in clinical areas. They made contact with
the researcher and received further details about the study with a consent form. This sample was smaller
than originally intended, with many fewer patients than staff. It is likely that the COVID-19 restrictions
and the general social context influenced patients’ motivation to participate in interviews.

From health professionals, 17 (13 nurses, a psychologist, a psychiatrist, a speech and language therapist
and a social worker) were recruited for interview. All had experience of working in UK inpatient
psychiatric settings; 12 were based in one UK region and 11 were female; 8 were currently working in an
acute mental health inpatient setting. Experience of working in mental health inpatient settings ranged
from under 5 years to over 15 years.

Thematic data analysis'®® explored aspects of contagion and milieu, highlighting the relationship
between the milieu and contagion, and identifying themes of contagion via risk amplification, contagion
via therapeutic depletion and contagion via increased exposure to safety incidents. Individual factors,
the social and physical environments, and wider service factors (such as staffing levels) were considered
as influences on safety.

The relationship between behavioural contagion and the milieu

Participant accounts of the physical, cultural and therapeutic space that constitutes a mental health
ward described a complex, multilayered milieu in which attributes such as the social interactions of
patients and staff and the wider service context were important influences. Their narratives suggested
three mechanisms by which the milieu contributed to behavioural contagion: amplification of risk; a
diminished therapeutic milieu; and increased exposure to safety incidents.

The extract below illustrates how different layers of the milieu and the interactions between them may
be seen as facilitating, if not directly causing, perceived clusters of safety incidents.

When | enter a ward, I'm often told, you know, so-and-so has become distressed and then it’s set off
someone else ... | wonder whether, as professionals, we put that [interpretation] on the situation, because
we're trying to make sense of it ourselves, ... You know, if someone becomes distressed, it then, kind of,
ruminates with another person [and] they then feel upset. | think there might be a little bit of trauma stuff
behind that, in terms of seeing someone be distressed is really upsetting ... | also wonder whether there’s a
relationship between that availability of staff. So, you know, if someone’s distressed because they haven’t

TABLE 3 Phase 1 interview sample

Patient Health professional All
Female 2 11 13
Male 6 6 12
Total 8 17 25
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been able to see the doctor, then it’s very likely that another person is going to get distressed, because
they also can't see the doctor. So | wonder whether there’s a more tangible reason why more than one
person might be upset at that time.

Senior leadership team member

In this extract, the participant described being briefed about an incident (‘so-and-so has become
distressed’) resulting in contagion (‘set off someone else’). She offered two explanations for contagion:
(1) individuals’ characteristics (rumination, retraumatisation or increased sensitivity due to trauma,
difficulty interpreting, regulating and expressing emotions); (2) the service context; specifically, that a
diminished therapeutic milieu might frustrate patient attempts to access care (‘they haven't been able to
see the doctor’), leading to unmet needs and distress for that individual and potentially others.

Perspectives on safety

Participants referred to safety incidents that they said stemmed from patients and/or staff, and/or
deficiencies within the service context. Aggression, violence, absconding, self-harm, suicidal behaviour,
bullying, intimidation, substance use, property damage and use of restrictive practices were seen as
safety issues.

Staff also referred to other events as having implications for safety, such as unexpected admissions

or meetings, a chaotic patient, boredom, a fire alarm in the night, missed patient leave or staff being
perceived (by patients) as acting unfairly. Many staff acknowledged that individual-level interpretations
of service-level policy might vary between patients and staff or even different professions and that some
incidents ‘never get recorded because it's not recognised as an incident by a clinician’ (social worker, patient
safety lead). This reflects differences in perspectives of patients, staff and organisational processes.

The quotation below illustrates how bullying by patients, staff behaviour and the wider service context
combine to influence safety.

There was a lot of bullying. | felt really uneasy with some patients’ company, | spent a lot of my time in the
activity room or in my own room, [or] on the occasions when | could get out, [in] the communal garden ...
Sometimes it was behind your back, if | was in the activity room but as soon as staff leave you could feel
that uneasiness, you know what | mean, and there was one occasion when a member of staff went in and
the panic alarm started but this female patient was always bullying people and the staff literally didn’t
know how to handle her. It was so understaffed but the lack of staff, staff cannot be everywhere patrolling
the wards, and they’re escorting patients and doing medication.

Patient 6, F

Patients drew on personal experience and gave examples indicating a broader range of the factors
affecting physical and psychological safety. Other patients were a potential safety issue, as some were
wary of the possibility of being attacked, without being protected by staff:

You get attacked in the hospital, by other patients and the staff don’t do nothing about it ... | did get
attacked in the hospital and they did nothing about it ... | rung the police but the staff were saying he’s
a liar.

Patient 3, M

Various norms and values around safety and risk were expressed, forming an impression of the cultural
aspects of the milieu from reflections on policy, training, individual interpretations and staff-patient
relations. Staff described shifts in attitudes to risk, safety and the use of restrictive practices (e.g.
physical restraint, as-needed medication) had shifted over the past decade. They recalled feeling safe
when ‘we could all restrain people and we had access to medications and that there were loads of staff' (ward
manager 1) and how the focus of post-incident reviews had shifted from explaining ‘why the incident
occurred from our perspective’ (nurse 4) to considering patients’ psychological safety.
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PHASE 1: QUALITATIVE INTERVIEWS

Staff also revealed how qualities they associated with a safe milieu could produce harm and clusters

of behaviours they interpreted as ‘contagion’. For example, being ‘risk averse’ or performing well-
intentioned efforts to prevent anticipated safety incidents could actually increase risk and safety
incidents by imposing a culture perceived as oppressive: ‘the more restrictions we put on people, the more
chance we've got of violence’ (ward manager 2). To add to the complexity of the context, it was possible
that, if staff were out on the ward, visibly monitoring safety, patients could interpret this as a sign of
disinterest in the patients:

| just think that they’re too busy, they’re moving around constantly, they’re not really putting the

patients first.
Patient 5, M

Temporal clustering

One feature of social contagion is ‘temporal clustering’,*** where incidents of a behaviour are clustered
together over a short period of time, like a ‘chain reaction’ (patient 2, M). Staff reported temporal
clustering of incidents using terms such as ‘knock-on’ (ward manager 2) and ‘ripple’ (nurse 2). Arguably,
this type of language represents a view that fails to consider contextual factors (such as staff shortages
or subsequent COVID-19 restrictions).

Staff shared their perspectives on how patient aggression may be amplified and incidents of one type
(violence, shouting) might have consequences (patient traumatisation, staff redeployment, patients need
support, patients’ needs go unmet) that lead to incidents of another type (self-harm, leaving the ward
without permission):

If a patient is very violent and aggressive on a ward, you may see a contagion for other violence and
aggression ... you may also see an incidence of increasing self-harm because people are distressed.
Social worker, patient safety lead

If you ever get a violent incident, you always end up with knock-on events ... people requiring more
one-to-one input [but] they can't get it because the staff are redeployed somewhere else so that ... it
has a massive effect on the ward. And it’s traumatic, isn't it, if you see something like that and people

really struggle ...
Ward manager 2

Information sharing between staff was seen as integral to constructing and maintaining a predictable,
safe milieu, and indicative of a good team. Handovers between shifts provided an opportunity for
outgoing staff to update incoming staff but could also ‘set off a chain of reaction with [staff]’ (nurse 6).

You get people going, oh you might as well go home, you're going to have a terrible shift, it's been a bloody
horrible day, so-and-so’s been awful. You just think, for God'’s sake, | don’t need this, this is not going to

help me.
Ward manager 2

Although sharing patient information might help the team to feel prepared and safe, it could also lead
staff to make negative assumptions, create anxiety and impact on how they interpret and respond to
that patient.

Oh, Helen’s [name changed] been on this ward before and she’s really violent and then suddenly the next
four people get this narrative of this person. And then [...] maybe you’re scared or you're unsure of what to
do or your experiences inform how you interact with Helen.

Ward manager 1
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Through their hypervigilance and information sharing, staff were primed to interpret cues based on their
experience of previous instances that felt similar, information about patients, patients’ diagnoses and
unconscious biases. Participants reflected that preparedness could be almost self-fulfilling: ‘when you're
expecting that situation, it can almost create that situation’ (social worker). They described how thinking
about ‘scenarios that might arise, and how you're going to manage them’ (nurse 4) generated feelings of
tension and anxiety which affected relations with patients and also within the clinical team and could
produce a ‘never-ending kind of spiral round of frustration, agitation and aggression’ (social worker, patient
safety lead). Participants also described how they might arrive for a shift ‘already on the defensive’ (nurse
2) and full of ‘dread’ and this influenced how they processed information.

Staff interpretation of patient sensitivity

Health professionals observed that patients were ‘very perceptive as to what's going on’ (nurse 8 manager)
and inevitably affected by disruptions such as patient departures and arrivals and staff changeovers.
Patients suggested that if other patients were ‘calm and settled’ (patient 4, M), this would help them

to feel safe themselves. However, while staff saw their own hypervigilance as a marker of skill and
expertise, they associated patients’ hypervigilance with hypersensitivity and impaired perceptions,
judgements and abilities attributable to, for example, paranoia, poor emotional regulation, sensory issues
and substance use.

Patients said that staff could misinterpret their behaviour, as these two examples show:

If you stay in your room they say you're isolating or you could walk the corridors and take your chances
but it’s a very violent environment ... you couldn’t sit down and watch the telly or anything like that
because if they got a telly the patients would smash it up. | couldn’t stay in my room because they said |
was isolating myself.

Patient 8, M

| got a day release and | come home but then | got stuck in traffic so | phoned them up to say | was setting
off back but it took me an hour and half because of the traffic and | got locked up for a week ... | phoned
up three times, | phoned from [city] in rush hour, stuck in traffic but the staff didn’t really tell that, and the
doctor said lock him up. | was extremely pissed off.

Patient 1, M

Furthermore, whereas staff did not reflect on patients’ perceptions of how staff were feeling, this
seemed to be important to patients.

If the staff are not warm and empathetic, that can really affect how you feel.
Patient 4, M

The importance of predictability

The belief that safety incidents are predictable and contagious was pervasive; for example, participants
repeatedly demonstrated their conviction that a safe milieu was a predictable milieu: ‘you need to know
what’s going on in order to have that safety and be able to practice safely’ (nurse 3). Participants proposed
that structure, stability and predictability, ‘knowing what’s coming next’ (ward manager 1), were essential
for staff and patients to feel safe.

Staff knowledge and experience of all aspects of the milieu at all three levels (service context, social and
physical environment and individual) informed planning and preparedness for ‘what possible situations
can arise’ (nurse 4), increasing incident predictability and therefore preventability. Staff were expected to
know and understand many formal procedures and processes, policies and guidelines, to perform regular
activities completing care plans, handovers, meetings, training in de-escalation and restraint, safety
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huddles,*°? including structured risk assessments of patients to calculate ‘how risky they are to us, to our
other patients’ (ward manager 2). They were expected to be familiar with patients’ triggers and ‘calm
down methods’ (nurse 6), the whereabouts of ligature points and blind spots on the ward, be ‘trained in
conflict and violence management’ (ward manager 2), de-escalation and ‘able to use physical restraint’ when
necessary (nurse 7).

‘Ground level work’ (ward manager 2) was also required; that is, being with patients, meeting their needs
and providing meaningful activities were thought to help build therapeutic relationships and, ultimately,
safety: ‘you feel safe, they feel safe’ (social worker). There was a tension for staff between planning for
anticipated risks and spending time with patients, however:

[Staff] feel like they’re going to get in trouble if they’ve not done a care plan, ... But don’t realise that
maybe if they'd sat out with the [patients] for a few hours that morning, you’ve probably managed about
a million incidents ... that are not going to happen because you'’ve spent that time and had a cuppa
with someone.

Ward manager 1

Staff claimed that ‘there’s always something like a precursor’ (nurse 4) and there were few safety incidents
‘we could never have predicted’ (psychologist). They interpreted safety incidents and other behaviours that
occurred over the course of one or more days as causally related, ‘suddenly there's three [incidents] in a
day, that's just not going to be chance’ (psychiatrist).

Staff described how their interpretation of what was expected in terms of safety led them to be in a
constant state of ‘sensory awareness’ (SW, patient safety lead) or ‘hypervigilance’ (nurse 2) for anything
that jarred with their notion of a safe, predictable milieu. There was a common belief that staff could
sense ‘tension in the air’ (nurse 7) or ‘that feeling when you come on the ward’ (nurse 1), either from
intuition or ‘micro-cues’.

[ don't really believe that it's something that’s in the air. But it’s something about the situation that’s not
the same and | suppose people who work in mental health, and people who have mental health issues,
they’re more acutely attuned to those micro-changes in behaviour, in environment.

Nurse 1

These digressions were conceptualised as ‘disruptions’ in the milieu: something unexpected or out of the
ordinary, ranging from shouting, alarms sounding or police presence to silence, an absent administrator
or empty lounge. Disruptions were significant because participants interpreted them as cues: ‘it was

like you knew something was going on’ (nurse 7). Claims about the ‘atmosphere’ or ‘vibe’ of the ward could
be traced to disruptions in the physical or embodied milieu: visual and auditory ‘micro-cues’ (nurse 1),
‘subconscious stimuli’ or ‘environmental signals’ (nurse 2), such as changes in behaviour or body language,
or the presence or absence of people. For example, one staff believed that patients ‘set the tone for the
ward' through their body language (relaxed or tense) and ‘what they're saying, how they're saying things,
what they're doing’ (nurse 9, practice development).

Patients said they did not think staff noticed everything. ‘Patients are more vigilant ... got to look after
themselves’ (patient 1, M). They emphasised how easily a small irritation can escalate:

Usually it builds up, you know? Starts with a disagreement over something or other, petty little thing and
then escalates. For an example when | was in XXX, this lad ... came in [to the TV room] to make himself
a cup of tea ... anyway he came in and went back out and then came in again and he says to me you
pinched my phone. | said don't talk daft | haven't pinched your phone, look round for it ... he found his
phone and he didn’t apologise for that, so | just went in my room, | thought, the bastard just accused me,
excuse my language, | were seething.

Patient 2, M
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Impact of physical layout

Safety at the service-context level could be facilitated by the physical layout and visibility. Poor lines
of sight and blind spots were considered ‘unnerving’ (nurse 9 practice development) by staff; patients
tended to agree:

[Ward T] has four corridors that all join in the middle in the nurses’ office, | thought that were one of the
best layouts. They can stand outside the office and turn 180 degree and see down all corridors, from that
junction. They can keep an eye on people. First time I've come across that, other wards are corridors with
little rooms coming off it where things could happen and people couldn’t see.

Patient 3, M

The milieu as a physical place brings patients who might ‘rub each other up the wrong way’ (psychologist)
into proximity, whereby even one person ‘can completely change the dynamics of the ward’ (psychiatrist).
Health professionals thought that, in some services, particular conditions (e.g. learning disability,
personality disorder, autism) and patient mix affected safety by increasing the likelihood of
‘unpredictable’ behaviours.

When we have a lot of people with bipolar and everybody’s a little bit manic then what’s happening is
everybody’s looking at somebody and saying are you having a go at me, are you looking at me. You're
looking at me strange. And being very high in their activity, more reactive to just normal cues or more
reactive to other people being unwell. And getting involved in each other’s care.

Nurse 1

Although ‘patients really want to help each other out’, whether by ‘trying to soothe someone’ or ‘someone
else is upset about something and they go, “oh yes and me™ (ward manager 2), this could lead them

to become distressed or create additional challenges for staff. Although patient communities and
friendships were beneficial, they could also facilitate the development of shared behaviours and goals.

If one [patient] would become difficult or challenging or if one would become upset for whatever reason,
it would spread to the other two [patients], or the other two would be quite obstructive, or they would
become quite difficult to engage.

Nurse 9, practice development

A physical layout that facilitated visibility made both intentional and inadvertent witnessing of incidents
and staff and patient behaviours possible. Participants suggested that patients could be ‘distressed by
witnessing’ (SW, patient safety lead) and/or hearing incidents. ‘I think when someone sees [an incident]

it infuriates someone else’ (patient 4, M). This could reportedly facilitate the spread of fear, anxiety and
distress, ‘like an infection’ (nurse 1).

[A patient] said he'd smash the ward up worse than the guy next door to me if you don’t let me out. It was
then that ripple effect of he'd seen or heard what happened next door and thought well | want to leave,
and maybe the only way | can leave is by doing what he’s done.

Nurse 7, staff nurse

Attempts to minimise the impact of witnessing an incident by dispersing patients could have their own
negative implications. Staff suggested that patients encouraged to stay in their rooms may ‘feel more and
more frustrated and concerned’ (nurse 8, manager), while one-to-one observation might be experienced
by patients as ‘unhelpful’ (ward manager 2) or ‘unsafe’ (senior leadership team member). Similarly, the use
of alarms to signal for assistance caused stress in both staff and patients across ‘the entire service’ (nurse
8, manager).

Patients described the impact on their mental health of the layout, cleanliness and general appeal of the
physical environment.
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Interviewer: Why did you not feel safe?

It was dirty ... The cleaners were good and the morning clean was good, but it’s not enough. In my room
there was snot on the walls, | had to clean it off myself ... They cleaned in the morning but after that it
were left, you know what | mean, it was constant, people making a mess, flooding toilets, staff saying ‘it’s
not my job’

Patient 1, M

One explained the significance of having their own room:

If you're not feeling safe then go to your room and read a book or something. People have their own tellies
and whatnot ... their own private space so if you're feeling a bit dodgy or irritated then go to your room.
Patient 2, M

Another patient was very clear about the importance of fresh air and space, in a dialogue that suggests
these preferences were independent of the impact on wards of COVID-19.

Interviewer: What kind of things make you feel unsafe?

Patient: An unpleasant physical ... environment, yeah. If there’re not enough windows and sort of fresh
sunlight. Yeah, I'd say that.

Interviewer: Anything else about the kind of physical environment?
Patient: If it’s not spacious enough.
Interviewer: Right, so space and natural light, windows, that kind of thing?

Patient: Yeah.
Patient 4, M

As a physical space, the milieu could be said to bring similar individuals and similar behaviours together,
creating the impression that patients’ behaviour is clustered because it occurs in broadly the same
spatio-temporal context of the milieu. This phenomenon has been interpreted as the ‘convergence model
of group influence’*® (p. 746), in which individuals within a group (e.g. patients on a ward) become more
similar to each other as a result of the influence of group norms over time. Participants thought that
this could increase the likelihood of patients upsetting each other and their vulnerability to contagion.
Also, ward design with its emphasis on visibility intended to facilitate staff surveillance of patients in the
pursuit of safety, and enabled patients to witness and be affected by the behaviour of staff and other
patients, further facilitating contagion.

Contagion via therapeutic depletion

Therapeutic environments can become depleted when target-driven care models are prioritised over
holistic philosophies of care.'3¢'%” Participants viewed the therapeutic potential of the milieu as another
fundamental component of safety, suggesting that without it, ‘everything starts to fall to pieces’ (nurse 8,
manager) and the ward becomes merely a ‘holding pen’ (senior leadership team member). Some pointed
out that a depleted therapeutic milieu was harmful because ‘you're leaving people just in their own distress
or disturbance’ (ward manager 1) and creating an opportunity for aggression and unrest to develop.

They might sit for a couple of hours longer in the bedroom and then something that might have been quite
easily resolved earlier on becomes another incident, whether it be self-harm or whether they go AWOL
[absent without leave] or it could be anything.

Nurse 5
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If you're not allowing people to have access to leave, access to activities, access to things that make
them feel well, you're going to find that it’s going to be more unsafe because people are going to be more
aggressive, people ... there’s going to be a lot of unrest, people are going to be unsettled.

Ward manager 2

Furthermore, staff who looked disinterested or unhappy could influence the whole milieu:

[There should be something for staff] to remind themselves why they’re actually there, they're there to
help people, you know, to help those in need. Some having that negative, very down, low attitude, it's
going to translate into the team and translate into the patients.

Patient 5, M

It should be included in their training about showing empathy and compassion with patients no matter
what their situation is because some of them can be really dismissive and just not interested ... | think
again it comes down to like, you know, more staff, attentive staff, staff that are not overworked to really
sort of help dissipate these sorts of problems.

Patient 4, M

Patients were also sensitive to a ward milieu that made life difficult for staff.

A patient punched [a nurse] in a private area and all she did was go into the toilet and cry about it and
then come back out and get on with her job ... She should have reported. | mean if you're a female in a
hospital and you get touched inappropriately by a patient then you should report it. There were another
female nurse that happened to, it were the same patient.

Patient 3, M

The topic of smoking was particularly highlighted, as restrictions on smoking could build up tension
within the milieu without staff noticing.

This lad who kicked off, they wouldn’t let him have a smoke and that wound him up.
Patient 1, M

One of the examples of what staff don’t know about is smoking. In xxx you have to get an e-cig off one of
the nurses and smoke it. | smoke myself and when | were in xxx | got fed up of asking for cigs so for a week
I ended up on [nicotine] chewing gum, but that were the same, and every time | asked it were like ‘ten
minutes’, ‘not now, and it ended up they were like that with the chewing gum as well ... | think that annoys
people, not having a cigarette it affects people in different ways, some of those misunderstandings come
from not having a cigarette.

Patient 2, M

Safety could be considered therapeutic in itself: ‘a vital thing for somebody to feel well’ (nurse 1). The
therapeutic potential of the milieu could be diminished via exposure to an incident, or due to staff
availability/unavailability, because of redeployment to an incident or retreat to their offices. Staff saw
enormous potential for patients to feel ‘pissed off' (nurse 8, manager), ‘rejected’ (nurse 7) and unsafe
which may lead them to ‘self-harm or to try and abscond’ (nurse 7) or to try to elicit care, by using ‘verbal
aggression’ (nurse 5) and ‘competing for volume’ (ward manager 2). These processes would damage trust:
‘it ruptures the patient-staff relationship hugely’ (psychologist).

Contagion via increased exposure to safety incidents

Potentially, exposure to safety incidents can create a norm whereby even in quiet periods, everyone
within the milieu is anticipating the next incident, with resulting tensions contributing to the likelihood
of it developing. When they do occur, the impact is widespread.
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All the staff, kind of, run away into an office and say, are you alright, is everyone alright, and we're all
checking with each other. But we forget that we've got 20 guys either on the ward or in the bedrooms
that are probably just as terrified or unsure of what’s happened, but we've left them to dwell in it. And
then they don’t know what to do with it so then ... we get that ripple effect of incidents.

Nurse 2

Finally, staff and patients shared concerns about the impact on patients of asking them to monitor their
feelings of safety:

It is important to give feedback of any experiences, but ... it is extra stress to be on the lookout for
anything, you know, bad going on, having to report it and take the responsibility of reporting it,
and everything.

Patient 4, M

One phenomenon in the data that can be interpreted as behavioural contagion was anxiety. Anxiety
could be transmitted between staff and between patients and staff, leading to an overall increase

in anxiety across the ward. The data presented here also included examples that did not qualify as
contagion. For example, convergence, in which group norms lead to increased similarity, may be seen in
the hypervigilance that stemmed from shared norms around the predictability of safety incidents.

Implications for development of the monitoring tool

The socioecological model (e.g. 18 1%) explains how levels of a setting interact to affect the development
of an individual or organisation. In view of the staff interview data, it can be argued that the pervasive
risk culture of the psychiatric milieu (context) primes staff attitudes, behaviours and interpretations of
patients’ behaviours and safety incidents as contagious through a process of risk amplification which
staff transmit between each other (priming).

Safety discourse in psychiatry often focuses on individual-level patient risk (e.g. reducing incidents of
violence or self-harm) rather than on ward culture and staff characteristics and behaviours.?42>27 Risk
culture drives staff to engage in practices that examine patient characteristics and past and recent
incidents and individualise safety incidents such as risk assessment, care planning, debriefing and post-
incident review. By shifting the focus to patients, this dominant conceptualisation of risk obscures the
potential harm caused by associated risk management or safety promotion strategies. Risk culture also
facilitates the anticipation and prevention of future incidents, encourages the retrospective attribution
of linear cause and effect, and reinforces staff perceptions of incidents as predictable, preventable

and contagious.

The harm caused by risk management strategies such as restraint and seclusion was acknowledged

by staff, but the data presented here suggest that staff are also implicated in contagion (despite

this usually being attributed to patient behaviour). Practices such as handovers between shifts or
sharing information with other staff about patients could negatively prime staff’s expectations and
interpretations of patients’ behaviour. Like staff, patients are tuned in to the atmosphere of the ward3314°
and value predictability and structure.?>4! Seemingly innocuous staff practices such as the constant
process of looking for and responding to disruptions in the milieu could therefore contribute to further
disruption and provoke patients!#214® with potential implications for patients’ psychological safety and
their perception of the milieu as a therapeutic space.

Thus, the milieu may act as a ‘depleting barrel’, not only eroding resources'* (p. 3), but also resulting

in therapeutic depletion, and according to participants, therapeutic depletion could also contribute to
contagion. By prioritising specific types of risk and safety staff are diverted away from therapeutic work,
leading to unmet needs among patients. Yet patients’ conceptualisations of safety risks as including
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‘not being listened to’, ‘not feeling psychologically safe’, understaffing and diminished therapeutic
relationships!??° suggest that therapeutic depletion is potentially harmful and may contribute to
contagion. This was observed by Kang et al.,**> who reported that lack of support and emotional distress
preceded ‘behaviours of concern’. A snapshot of the interim data (i.e. discussions around applying
interview data to the development of the monitoring tool) is available in Appendix 2c.

Conclusion

The analysis of these interviews revealed dominant safety ideologies that shaped the perceptions and
interpretations of individual staff, the consequences of which were played out in staff-patient relations,
particularly in how staff interpreted and responded to patients’ characteristics and behaviours and

how they sought to prevent and manage safety incidents. The data suggest that it is not only patients’
exposure to safety incidents that triggers further incidents. Instead, participants’ accounts indicate that
any kind of disruption detected in the microsocial dynamics of the milieu could act as a cue for staff or
patient behaviours that may subsequently be interpreted as a safety incident and/or contagion.

These findings illuminate the hitherto unexplored influence of staff and the psychiatric milieu on
contagion via the proposed mechanisms of disruption, priming (risk amplification), involuntary
convergence and therapeutic depletion. Kindermann and Skinner’s'® proposed criteria for

identified contagion were limited by the lack of direction regarding how to define the attribute

being transmitted, with clear implications for the over- or under-identification of contagion. In this
study, identification of contagion must also be treated with caution. Although multiple examples

of ‘contagion’ were identified by participants, their interpretation of disruptions in the milieu were
informed by dominant cultural beliefs around the identifiability of risk, predictability of safety
incidents and inevitability of contagion. Moreover, it is possible that contagion is also more likely to be
identified in spatiotemporal contexts where individuals with shared characteristics and identities are
gathered, subject to contextual confounds.*®> Previous studies of contagion among professionals have
tended to focus on employee misconduct and ‘bad apples’ #4146 and even references to context such
as the ‘corrupting barrel’ imply fault.'44147.148 Analysis of staff views on ward safety, however, suggests
that in their enactment of risk culture and the pursuit of safety and predictability, staff are capable of
causing harm in their execution of care.
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Chapter 5 Patient and public involvement and
engagement in the development of the digital
monitoring tool

Patient and public involvement and engagement in the current study addressed the principles of
equality, diversity and inclusion. It was not a discrete piece of work but integrated into all the
development and design processes. However, the narrative has been structured for readability. This
chapter focuses on stakeholder consultations and co-design activities.

Supporting people to ensure that they have a meaningful experience of participation is vital to health
services research and in this study was led by lived-experience experts on the core research team with
collaborators ‘Thrive by Design’ (co-design specialists) and ‘Ayup Digital’ (digital product developers).

Objective
The digital monitoring tool development work addressed objective 1:

e With service users and staff, co-design a digital intervention, to allow real-time monitoring of safety
on acute mental health wards.

Overview

The purpose of this development work was to establish user requirements for the patient safety data
recording interface. Co-design activities were led by Thrive by Design. They employed techniques such
as ‘personas’ (typical users with specific characteristics including experience of disability and low digital
skills); storyboards (to elicit user goals), service user journey mapping (the path of an individual patient
and healthcare staff member on an ward), user stories (to elicit specific user requirements), prototyping
(rapid creation of paper prototypes of a digital tool) and prioritisation (exercise to create constraints

so top features are prioritised). These co-design activities identified goals, requirements, barriers and
design preferences.

The content of each activity was synthesised to prioritise outputs that were acceptable to end users,
technically feasible and efficacious. These priorities informed the technical prototype development.
Divergent requirements (e.g. a specific feature important to service users but disliked by healthcare staff)
were noted and discussed with the core research team, including experience experts.

The first cycle of co-design activities generated requirements for the digital tool; subsequent activities
tested and refined the tool as it developed and considered its use within the clinical workflow of the
ward environment.

Process
Table 4 outlines the timescales for stakeholder engagement.

Potential ideas for the digital products were drafted to facilitate discussion with stakeholders. User
stories were created to guide development of the products (see the technical development detail in
Appendix 2d). The sessions used a collaborative, human-centred and sprint-based/agile approach®'7-1%?
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aimed at facilitating a good experience for the group members, as well as generating high-quality
research outputs to feed into the overall data synthesis.

The original intention with this PPIE work was to convene and engage a lived experience advisory group
and also to deliver a series of co-design workshops, with separate discussions for staff and patients
(approximately 12 participants per discussion).This plan was revisited and replaced with an alternative
stakeholder engagement plan that was feasible during the pandemic. The lived experience advisory
group was replaced with virtual stakeholder engagement sessions. Regarding the co-design workshops,
fortunately, NHS trust 1 was able to approve controlled, on-site visits from a member of one of the
project collaboration teams (Thrive by Design) for a limited amount of stakeholder engagement. The
reworked stakeholder co-design activities included a face-to-face discussion, opportunistic in-person
feedback from patients and staff and e-mail feedback (from health professionals).

Pre-prototype discussions: virtual stakeholder engagement sessions

In the summer of 2020, virtual stakeholder engagement sessions were facilitated by a member of the
core research team with each of two stakeholder groups already established and hosted by an NHS
trust (‘trust A’). One 30-minute session was held with a group that has a monthly meeting for people
who currently access or have accessed trust services and their relatives, friends and carers. The second
session (60 minutes) was held with a forum that provides researchers with an opportunity to involve
public, service user and patient and carer involvement in research. These sessions focused on three key
areas of discussion:

e How to phrase or ask patients about whether wards feel safe or unsafe.

e How best to talk about patient safety (e.g. the use of language, words or phrases that should or
should not be used).

e Suggestions for what to consider when developing a digital intervention to be used on acute mental
health wards.

One example of the impact of stakeholders is in preferences around language. For example, in the

academic literature there are clear distinctions between the two concepts of milieu, with its therapeutic
potential, and atmosphere, which is widely perceived as a measurable construct.5®47150 Atmosphere

TABLE 4 Summary of stakeholder engagement activities

Date Activity Output
August Virtual discussions with two Stakeholder perspectives on acute mental health ward safety,
2020 stakeholder groups communication about ward safety, and factors to consider in

the development of a digital tool to improve ward safety

September Interviews with patients and Perspectives on safety issues and how patients and health
2020- mental health professionals professionals can contribute towards the measurement and
April 2021 monitoring of ward safety in an acute mental health setting
December Steering group Discussion and synthesis of outputs so far
2020
December Ward visit for face-to-face Feedback on draft ideas for digital monitoring tool
2020 engagement with patients and staff

of two acute mental health wards
January Ward visit for face-to-face Feedback on several potential digital products
2021 engagement with patients and staff

of two acute mental health wards

July 2021 Virtual discussions with two Feedback on prototype version 3
stakeholder groups
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has been defined as the ward'’s psychosocial climate,®° although it is argued that physical factors are
important and should not be overlooked.**! Milieu and atmosphere are closely connected conceptsé®!>?
and are sometimes used interchangeably.'%?

In the current study, stakeholder consultations concluded that the word ‘milieu’ was linguistically

and conceptually challenging outside academic spheres; service-user networks preferred to refer to
‘atmosphere’ and ‘ward atmosphere’ as more familiar and self-explanatory terms. The use of inaccessible
language can have an alienating effect.'>'> In view of the stakeholder feedback, the term ‘atmosphere’
was applied in a broad sense within the user-facing components of the WardSonar project. It was agreed
that it was more important to use language that was inclusive to diverse groups, than to complicate the
syntax to avoid conflation of technical terms.

Ward visits to discuss prototypes 1 and 2

In late 2020, NHS trust A permitted a clinical team member of Thrive by Design to visit two wards (‘ward
X', male, and ‘ward Y’, female), to meet with staff and patients, on two occasions. This approach meant
that contributions were made at a time and place that suited patients and ward staff. The permission
was granted because this team member was also an occupational therapist who was familiar with the
infection control policies and personal protective equipment in the trust. The first ward visits were in
December 2020 and focused on prototype 1 of a digital product. The second ward visits were in January
2021 and focused on prototype 2 of the digital product.

Wards X and Y shared a reception area. Ward X was a working-age adult acute ward caring for males
aged 18-65 years. In the reception area, six people from ward X contributed opportunistic feedback
(three patients and the clinical team manager, ward staff of all grades, including administrative staff).
Ward Y was a working-age adult acute ward caring for females aged 18-65 years. Opportunistic
feedback from ward Y was elicited in the reception area from five patients, the clinical team manager
and 12 other ward staff (clinical and administrative). The difference in participation between wards
X and Y was due to overall engagement from each separate ward, particularly with respect to ward
Y’s clinical team manager, who was very keen to be part of the work and ensured that staff were well
informed about the visit and its purpose. In addition, three members of ward staff and five patients
participated in co-design workshop activities (approximately 40 minutes’ duration) at the end of an
existing meeting forum.

Feedback from these two ward visits was collated and prioritised jointly by co-design partners ‘Thrive by
Design’ and developers ‘Ayup Digital’ using the MoSCoW method (Must have; Should have; Could have;
Won't have this time).1>®

A bank of user stories was collected during the co-design activities to guide the conceptual and
technical development of the tool. A sample is shown in Table 5. The full set is available in Appendix 2d.

Ward visit 1: prototype 1

The first prototype patient recording interface formed the basis of discussions in ward visit 1 in
December 2020 (Figure 3). Draft ideas for the digital ‘products’ (i.e. patient recording interface, health
professional dashboard) and the potential for a public-facing ward interface were presented and
discussed, for example, with regard to wording, format, colour and how they would work in relation to
existing systems. People wrote comments and fed back on all aspects of the design. Health professionals
were consulted on whether the visuals looked like materials already in use, to avoid unintended
consequences arising from confusion.

Staff were keen on the use of colour and traffic light systems, as these elements would align with other
systems. Following the first set of ward visits, the feedback and discussion content was represented in a
spreadsheet as user stories, as described in Methods, to facilitate prioritisation to guide development.
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TABLE 5 Sample of user stories from co-design activities

As a (role) Iwant (todo ...) So that (goal) MoSCoW
Staff it to all look and sound the same | can use it on any ward M

Staff to record positive responses also itisn’t all negative M

Staff to look at a daily screen we can use it in our process now

Service user a graded approach to inputs/outputs | can express myself better M
Service user to use touch screen it's the same as my phone S

Service user option to be anonymous | don’t have to describe why | feeling like that S

Service user it to express my mood now staff know how I'm feeling S

Service user to flag to staff when there are issues it doesn’t reduce time spent with staff

Staff like it to be used everywhere on the ward so that people in isolation can access M

Service user to understand current perceptions of safety concerns about COVID-19 safety are captured

Service user maybe an artificial intelligence element | use a concept familiar to me C
Service user messages that are secure | know where the information is going M
Service user private messages my feelings aren’t shared on a board S

Service user to report on other things like there are no cups | don't become agitated about it C

Key areas where decisions were made following this first visit included that people suggested having
different ways to be able to express how the ward was feeling, including pictures, text and being able
to write in specifics. It was thus agreed to include free-text options. It was also suggested that more
options for how the ward was feeling could be helpful to reflect that this is often more than ‘good, bad
and okay’ and that the feeling is more of a spectrum. Consequently, it was agreed to have five options
in the tool to describe how the ward was feeling, and that an additional question would be included to
show the direction things are moving in (i.e. getting better, worse or staying the same; see Figure 3).

Ward visit 2: prototype 2

Ward visit 2 took place in January 2021 and focused on prototype 2 (Figure 4). Multiple versions of

the latest iteration of digital ‘products’ were presented and feedback elicited from the patients, clinical
staff and administrative staff, in addition to revisiting discussions from visit 1. People commented on
components including the wording, icons, colours and representations (e.g. was it what they imagined?).
The ward staff perspective on the requirements of the health professional dashboard were revisited,
and the patient and ward staff perspective on the acceptability of a public-facing ward interface was
considered (see Figure 4).

In this second ward visit, prototype 2 (see Figure 4) was viewed as a set of slides on a digital tablet.
(When implemented on the wards, the tablet computers used in the study were often referred to as
‘devices' to avoid confusion with pharmaceutical tablets.) As there was a high turnover of patients, many
new patients were involved, although many of the same staff contributed, which enabled discussions
from the first visits to be revisited.

People shared general perspectives on the prototypes and commented on wording and visual
components, for example, the hospital image in prototype 2 was deemed to be confusing, as it looked
like a church, and the weather descriptor ‘sunny’ was considered to be the wrong word and was
subsequently changed to ‘calm’.
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We want to check how the ward is feeling How does the ward feel at the moment?
at the moment.

We won't ask for any personal information

All answers are voluntary and anonymous SRS

Please fill out as honestly as you can

What makes you think something is brewing?

e | @

Something to do with
the ward atmosphere

Everything seems to
be ok

a Thank you for filling this in.

What is making it feel stormy? It will help us improve the ward

FIGURE 3 Prototype 1.
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Reporting interface How does the ward feel right now? Which direction Is it going in? What is contributing to that feeling?
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FIGURE 4 Example content of prototype 2.
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Practicalities of using a tablet on the ward was also discussed. The idea of using patients’ personal
mobile phones had been rejected as unfeasible, but many staff raised concerns around the security

of the tablets and who would have responsibility for them. This discussion led to key development
decisions. Whereas it was not reasonable to rely on all patients having a smartphone and data, the NHS
trusts did not permit use of iPads® (Apple Inc., Cupertino, CA, USA) or the hospital Wi-Fi, so options for
the monitoring device were limited to Android computer tablets and the patient Wi-Fi.

Around the time of this visit, the team also met to agree how and when the tool would be distributed to
patients (three times a day facilitated by a member of staff), and this information was included within the
introductory information in the tool itself.

Prototype 3 discussions

Following the ward visits, a third prototype of the patient recording interface was produced that
incorporated the feedback and key decisions. Further virtual stakeholder engagement sessions with
the two stakeholder groups focused on this prototype. These sessions centred on the following areas
of discussion:

e The design of the patient interface: would you feel comfortable completing it?

e Could you say why you would feel more or less comfortable?

e Do you think completing a report on the ward atmosphere on a digital tablet like the example in the
pictures would make you feel less or more distressed?

e Ward facing interface: how would you feel about this being displayed on a ward?

The group also discussed the idea of conducting ethnography on acute mental health wards.

Prototype 3 was approved by the two stakeholder groups, who particularly liked the simplicity of the
patient interface and the anonymity it provides, as well as the use of weather icons to indicate the milieu
(referred to in the user interface as ‘ward atmosphere’ following advice from the stakeholders). The
groups also discussed issues around whether it was reasonable to ask patients for real-time data without
building in an immediate response from staff, when there was an urgent need such as self-reported
suicidal feelings. Overall, people felt that the patient interface would be a safe space to report concerns.

The final versions of the patient user interface and staff dashboard are presented in Figure 7 in Chapter 7.
Further illustrations and the full technical report are available in Appendix 2d.
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Chapter 6 Design of the safety monitoring tool

Objective
The design of the safety monitoring tool addressed objective 1:

e With service users and staff, co-design a digital intervention to allow real-time monitoring of safety
on acute mental health wards.

Methods

Data from Phase 1 included the review of patient involvement in safety interventions,'?® the evidence
scan of the use of technology in mental health settings, patient and mental health professional
interviews, virtual stakeholder engagement sessions and ward-based co-design visits. These were
discussed on an ongoing basis between the core research team (including two co-applicants with lived
experience), service user research advisory groups, the wider research group (including technical and
co-design partners) and the project steering group. Findings and insights were discussed routinely
among the core research team, the collaborating partners and the wider stakeholders. Commencing
with the first ward visit in December 2020, Thrive by Design and Ayup Digital met fortnightly with the
core research team to interrogate and interpret the feedback on the evolving interpretation of a digital
product that addressed requirements identified from information gathering in Phase 1.

Discussions were collaborative and enabled an iterative approach to data synthesis. This led ultimately
to the development of a series of prototypes for a digital product, as described in Chapter 5. These
discussions centred on framing the findings to inform intervention development and formulate an idea
of a real-time patient safety monitoring tool that could be put into operation. They considered what
the ‘must haves’ were; for example, health professionals said that it was important to capture whether
patients felt the atmosphere was changing, and if so, whether deteriorating or improving. They also
considered how many of the ‘must haves’ could realistically be implemented and noted where there was
consensus on what to exclude or change, such as ambiguous language or imagery. Potential unintended
consequences and challenges were highlighted; for example, stakeholders said that patients might

feel unsettled if they saw that the public-facing ward interface displayed a ‘stormy’ or deteriorating
ward atmosphere.

Discussion of findings

The synthesis of the findings from the literature reviews, patient and mental health professional
interviews and early stakeholder engagement sessions were ultimately organised around seven

themes that underpinned the further development of the monitoring tool in subsequent stakeholder
engagement sessions: conceptualisation of safety; anonymity; milieu (ward atmosphere), contagion

and incidents; digital technology on the ward; involving patients in measuring safety; feeding data

back; and unintended consequences. Each theme had its own implications for the intervention
development phase. The theme descriptions below are principally informed by facilitator notes from the
stakeholder consultations.
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Conceptualisation of safety theme

Facilitator notes from the stakeholder consultations demonstrated that although some service users
said that the tablet would be a safe way to report safety issues, many remarked that reporting safety
information on a digital tablet could create its own safety concerns, for example, it might be ‘bad’ for
their mental health or could make other service users suspicious.

Physical, mental and emotional safety were all relevant: ‘It was noted that safety might at first be assumed
to be physical [an example of tripping over the cleaner’s bucket was mentioned]’ (facilitator notes).
Alternative terms representing safety were suggested: ‘reassurance, recovery caring, security, calm,
responsive, comfortable, protect, concern, and safeguard’ (facilitator notes).

There was general agreement that it was important to report matters to staff in person, regardless of
digital monitoring, and the suggestion that using the technology could reduce the amount of time staff
spend actually checking in with patients: Please make sure it's clear from the start that it is an optional
extra NOT a replacement.

Facilitator notes

A group participant mentioned the difficulty in distinguishing ‘what is in my head and what is the
atmosphere’ - this would make answering the question ‘other patients/staff/how I'm feeling/ward
environment’ very difficult.

Facilitator notes

Implications for intervention development
e Allow for a multifaceted conceptualisation of safety.
e Consider how the word ‘safety’ may be misinterpreted - provide a clear and accessible description to

enhance readability for diverse groups including individuals with cognitive difficulties.

Anonymity theme
Stakeholders reinforced the need for anonymity, as a prerequisite for safety.

It’s not safe - if someone has an issue with another patient and it’s known about.
Stakeholder feedback

The tablet was seen to enable anonymous feedback: for instance:

If particular staff create an atmosphere - this method will pick this up.
Stakeholder feedback

This is great, feel more comfortable anonymously saying how I feel, | probably wouldn’t say otherwise.
Stakeholder feedback

Implications for intervention development

e Anonymity is essential.

e Reinforce that feedback is anonymous and that everyone’s experience is important and all feedback
is valued.

¢ Give clear information about the use and purpose of collecting information via digital technology.

Milieu (ward atmosphere), contagion and incidents theme
The term ‘milieu’ was discussed and rejected by the stakeholders:
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All agreed to the removal of the word ‘milieu’ from the interface. The group agreed that ‘atmosphere’ is
more understandable and that using plain English is important.
Facilitator notes

Stakeholders also noted that if there was a bad atmosphere or the ward was understaffed, there
would less likely be support with the device and so in that situation, some people would not be heard
(facilitator notes); however, the device could encourage reporting:

I would feel more comfortable being able to say how safe | feel on a ward without queuing at a desk or not
reporting at all out of fear.
Stakeholder feedback

Stakeholders expressed that an atmosphere in which alarms are going off and staff are running to
an incident feels unsafe, so prevention was preferable. The need to capture whether the direction
was changing that is ‘getting worse’ or ‘getting better’ was felt to be really important from a health
professional perspective.

On the subject of placing researchers on the ward as observers, one stakeholder group advised that:
patients would not be uncomfortable but that staff may feel they are being monitored and that they may
not want patients to say they are uncomfortable on the ward, the staff might behave differently and it
wouldn’t be representative of the norm.

Facilitator feedback

Implications for intervention development

e The technology needs to be sensitive to subtle changes in a negative direction to anticipate the
potential for an incident occurring.

e Explore whether the technology can be sensitive to context; for example, highlighting when a safety
incident has recently occurred.

e Location: potential for the technology to be sensitive to location within the ward; for example,
increased anxiety or input activity by patients into the technology (prior to and after an incident).

e Night and day: the technology needs to recognise night and day as different contexts.

e The technology may need to account/recognise ward profiles (e.g. all male, all female, mixed wards).

e The technology may need to account/recognise differences between individual patients.

Digital technology on the ward theme

Stakeholders discussed the advantages and disadvantages of introducing a digital monitoring tool to the
ward. There was a feeling among stakeholders that the device could be an unhelpful introduction on the
ward as a digital system could potentially feel intrusive. It was also noted that some people might need
help using the device.

Comments included:

Some people with mental health conditions dislike using technology, have suspicions or are affected by the
digital divide, e.g. ‘lIf someone was tapping on a device - | would think it was about me’.

(Stakeholder feedback). Medication can also affect the ability to take in information and remember it -
relating to using a digital system.

People need to know that input is anonymous otherwise (ironically) reporting ward atmosphere might not
be a safe thing to do.

It needs to be explained when people first arrive on the ward including that is for everyone’s benefit -
patients shouldn’t just need to figure it out or be told by other service users.
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Most people like a screen but staff would need to support people not used to digital devices. It was
pointed out that if there was a bad atmosphere or the ward was understaffed - there would less likely be
support with the device and so in that situation, some people would not be heard.

Facilitator notes

Implications for intervention development

e Ensure the purpose of the monitoring tool is clearly described to patients and staff.

e The technology needs to be inclusive across a wide range of patients and digital abilities.

e Staff may need support with using the technology and with data interpretation.

e Consider multiple mechanisms for data collection other than a single device/reporting ‘point’.
e Consider other relevant systems in place by staff.

Involving patients in measuring safety theme

With some exceptions, stakeholders agreed they would be happy to complete the survey and that the
weather buttons were useful for determining an atmosphere.
Facilitator feedback

Apart from the possibility of triggering individuals’ symptoms (see Unintended consequences theme),
concerns that were raised related to potential adverse impact on relationships between patients.

Stakeholders pointed to some of the implications of collecting patient perspectives on safety, such as:
‘If someone was on the device and someone else had their lighter taken off them by staff - the person with the
lighter might think it's related’ (stakeholder feedback).

The stakeholders also generated some ideas for sensitively crafted phrases explaining what the device
was for, which it was felt would reassure people, for example: ‘We want you to have a good stay, we want
to create a calm and responsive environment and to help you to feel safe’.

Implications for intervention development

e Technology needs to incorporate the input of quantitative and qualitative data to give patients choice
about the level of detail they provide.

e Explore using language/imagery that is universal and include a free-text option to expand.

e Consider levels of providing feedback, for example, level 1 reporting - a colour or smiley face; level
2 - more detailed information.

e Explore whether thresholds need to be built into the system to trigger alerts/action.

e Consider how the phrases used to describe safety converge with those used by other
relevant organisations.

e Consider the location of data collection and timings.

e Consider implications of type of ward.

Feeding data back theme
Feedback included that the digital feedback method would be good for people who didn’t want to make a
fuss. That if particular staff create an atmosphere - this method will pick this up.

Facilitator notes

The group asked what would be done with the findings - | said that the research is to see what difference
it made having real-time feedback of how safe the ward feels. The group asked if the research team would

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/UDBQ8402 Health and Social Care Delivery Research 2024 Vol. 12 No. 14

be expecting the ward staff to act on the dial if the mood was turning on a ward to improve the situation
before it gets ‘stormy..
Facilitator feedback

They also agreed that if safety information is gathered it must be responded to in a timely way.
Implications for intervention development

e The technology and mechanism of feeding data back need to work within existing trust and
ward infrastructures.

e Explore frequency/timing of monitoring the data to ensure staff can be responsive.

e Consider approaches to displaying the data.

e Consider who can see the data and when.

e Staff may need support with data interpretation and action.

Unintended consequences theme
There was some critique of the possible impact of the device on how patients felt, such as:

[1]f the dial pointed to ‘stormy’ it would affect how [patients] felt; they also reflected on the impact on
patients if the dial reflected something different from how they felt.
Facilitator notes

One stakeholder said, ‘I don't like it - it’s triggering’. Another explained, ‘I would feel less safe because of
it - | remember using a mobile phone on a ward and it triggered someone’s symptoms and | got water thrown
over me’ (stakeholder feedback).

Implications

e |tis important to provide choice and freedom on when to provide feedback.
e We may need to offer different levels of providing feedback.
e Consider how the technology sits alongside verbal information and feedback.

Logic model and programme theory

A logic model was generated to articulate how the various components of WardSonar related to each
other (Figure 5). This model was informed by patient safety theory and the previous phases of research.
In conjunction with the logic model, a programme theory was developed to explain how WardSonar
could work in ward settings. Table 6 illustrates an iteration of the programme theory explaining how
WardSonar might facilitate change in proximal and distal outcomes, leading to change in practice.

The development processes in Phase 1 resulted in the WardSonar monitoring tool, which aims to
collect daily information from patients on acute mental health wards about how safe they feel on the
ward in the moment, with the aim of providing real-time information for health professionals to use for
monitoring and improving the safety of the clinical environment.

Digital tool design

The development process resulted in agreement that WardSonar would take the form of a digital tool
with three primary interfaces. First, a patient interface to record their perspectives. Service user groups
and patients on the wards preferred a combination of pictures, multiple choice questions and free text,
to express their subjective view on how the ward was feeling and the direction in which things were
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FIGURE 5 Capturing real-time data about safety from service users on acute mental health inpatient wards to support staff in monitoring and improving the safety of the clinical

environment: a logic model to demonstrate programme theory. a, e.g. gender, ethnicity, disorder, digital literacy. b, e.g. qualification, gender. c, e.g. skill mix, staffing levels.
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TABLE 6 An iteration of the programme theory exploring how WardSonar could facilitate change in practice

Study component How WardSonar could work in a ward setting

Ward introductory The implementation of the WardSonar monitoring tool includes start-up meetings/visits to wards.

meetings These meetings address the rationale for development of a monitoring tool and discuss how the
tool might help maintain and/or improve the safety of the ward by recognising patients as a key
source of safety information in real time. Staff will be trained in how to use the handheld devices
(referred to in this report as ‘devices’) to facilitate collecting feedback from patients and on how
to interpret the information available on the staff dashboard.

Relevant moderating factors:
e Engagement of, and support from senior management.

e Engagement of, and support from, ward staff.

e Quality improvement capacity (individual staff and ward team).

e Quality improvement knowledge and capability (individual staff and ward team).

e Safety culture.
Patient feedback Staff invite patients to complete anonymous questions at multiple time points per day via the
about safety patient recording interface on the handheld device. This generates real-time information about
measured in real the patient perspective of safety/ward atmosphere. The introductory information provided to
time patients on the handheld device emphasises the purpose of the monitoring tool and that patients

are recognised as a key source of safety information. This aims to generate a more complete
understanding of safety as we know patients and staff may conceptualise safety differently
(physical, emotional and mental aspects of safety). Gender is also relevant here and the tool
recognises differences between forensic/non-forensic contexts and all male/all female wards, as
we know contagion may occur differently on male, female and mixed wards.

Relevant moderating factors and mediators (proximal outcomes):

o Engagement of patients to provide feedback.

e Engagement of, and support from, ward staff.

e Engagement of, and support from, senior management.

e Quality improvement capacity (individual staff and ward team).

e Quality improvement knowledge and capability (individual staff and ward team).

e Patient factors (e.g. gender, ethnicity, disorder, digital literacy).

e Individual staff factors (e.g. qualification, gender).

e Additional ward-level factors (e.g. skill mix, staffing levels).

e Patients know their feedback about feeling safe is recognised.
Patient feedback The staff dashboard displays the information collected from patients in real time. How the
about safety consid- information is displayed emphasises the current ratings from patients, as well as how this has
ered by ward staffto ~ changed since the last round of feedback was collected (i.e. the direction and information about
identify immediate what is making patients feel this way) to help direct staff in deciding on when and what action/
issues and safety intervention to take. At any given time, this would support staff to be able to better anticipate
risks. Staff respond and respond to shifts in the safety dynamic as close to real time as possible, which in turn may

to immediate issues allow more effective management of the safety and quality of care via existing mechanisms. This

and safety risks, and facilitates ‘a collective awareness by staff of the workings of the service and their ability to be

monitor and improve  sensitive and responsive to subtle changes and disturbances’ as described in the MMSF definition

the safety of the of the domain sensitivity to operations which the monitoring tool was developed to sit within.

clinical environment We know that a negative ward atmosphere or an incident occurring can have a ‘ripple effect’,
having a more real-time understanding of the feel of the ward aims to reduce the opportunity for
behavioural and emotional contagion which can have a lasting effect on the ward over hours and
days, as well as potential to transfer from shift to shift. Relevant moderating factors:

Quality of forum/meeting where patient feedback considered.
Multidisciplinary approach to reflect on safety data.

Quality improvement knowledge and capability (individual and ward team).
Quality improvement capacity (individual and ward team).

Staff perceived credibility and usefulness of patient feedback about safety.
Safety culture.

Engagement of, and support from, ward staff.

Engagement of, and support from, senior management.

continued
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TABLE 6 An iteration of the programme theory exploring how WardSonar could facilitate change in practice (continued)

Study component How WardSonar could work in a ward setting

Relevant mediators (proximal outcomes).

Patients know their feedback about feeling safe is recognised.

Increased sensitivity to operations for monitoring and managing safety.

Shared multidisciplinary understanding of patient perspective of feeling safe.

Real-time understanding of safety.

Reduced opportunity for behavioural and emotional contagion resulting from a ‘negative’
ward atmosphere directly, and via incident occurrence.

Relationship between Improved patient perceptions of safety and care experience (e.g. psychological safety). Reduced

mediators (proximal incidents-type and severity. May reduce overall number of incidents; particular types of incidents;
outcomes) and severity of incidents. Improved safety/quality performance. Improved safety culture. Patient-
postulated distal centred service. Collaborative multidisciplinary approach to service improvement.
outcomes
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FIGURE 6 Diagrammatic overview of how a real-time intervention could prevent incidents and subsequent contagion.

moving (e.g. ‘getting better’ or ‘getting worse’). The second interface was a health professional dashboard
with functionality to interrogate the data at different levels.

The third component was a public-facing ward interface, which was developed but ultimately not
tested on the wards (unlike the patient recording interface and staff dashboard). This was partly due to
doubts about the availability of screens in ward areas; additionally, there were concerns that accessing
and displaying it on a tablet could compromise data security. Additionally, stakeholder discussions had
presented mixed views on the possible adverse effects for patients, such as triggering,'>¢ if they could
see the ward atmosphere measure displayed in real time.

Figure 6 is a diagrammatic overview of how it was hypothesised that by tapping into the ward
atmosphere from the patient perspective, real-time monitoring of perceptions of safety could prevent
incidents and subsequent contagion. Contagion and milieu were considered alongside the MMSF
domain ‘sensitivity to operations’,*®® with the aim of understanding how perceptions of ward safety in
real time might be captured. The premise was that developing a monitoring tool to understand how

the ward atmosphere (i.e. the milieu) feels at any given time would support health professionals, better
to anticipate and respond to changes in the safety dynamic as close to real time as possible, which in
turn might allow more effective management of the safety and quality of care via existing mechanisms.
Examples of existing mechanisms are staff handovers, staff meetings, or - a relatively new mechanism -
‘safety huddles’, which are brief, ward-based meetings focused on safety.!0?
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Development of a digital tool prototype

The development process resulted in a digital tool with three primary interfaces: First, a patient interface
to record their perspectives. As previously discussed (see Chapter 5), stakeholders who discussed the
prototypes explained that they preferred a combination of pictures, multiple choice questions and

free text, to express their subjective view on how the ward was feeling and the direction in which

things were moving, for example, ‘getting better’ or ‘getting worse’. The second interface was a health
professional dashboard with functionality to interrogate the data. The third component was a public-
facing ward interface, as discussed in Digital tool design.

Conclusion

Synthesis of data produced during Phase 1 generated an idea for a monitoring tool that could be built
by technical developers, put into operation and refined in response to further feedback. Embedding the
principles of WardSonar within the MMSF,'® and within the domain sensitivity to operations specifically,
produced a safety monitoring tool which recognises patients as a key source of safety information and
facilitates health professionals being aware of subtle changes and disturbances.

As described Discussion of findings, the synthesis brought together the findings from a scoping review,
evidence scan, interviews with patients and health professionals, and stakeholder engagement, to inform
a cycle of design activities. This process highlighted broad themes that were revised further within the
subsequent design phase, that is the meaning of ward safety; the importance of patient anonymity;
patients’ experience of the ward ‘atmosphere’ (i.e. the ward milieu); involving patients in improving ward
safety; how best to feedback data once collected; and potential unintended consequences.
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Chapter 7 Technical development

his chapter summarises the technical report that the technical developers, Ayup Digital, produced
with regard to operationalising the ideas that came out of the design process. The full technical
report is available in Appendix 2d.

Technical development of the safety monitoring tool addressed objective 1:

e With service users and staff, co-design a digital intervention to allow real-time monitoring of safety
on acute mental health wards.

Note that Aim, User stories, Key considerations, Appearance and use of the WardSonar tool, The recording
interface, The staff dashboard and Ward interface contain Ayup Digital’s description of the operational
processes post development, but prior to deployment, and are therefore written in the present tense.

Aim

Ayup Digital’s overall aim as technical developers is to develop a suite of digital products that facilitate
the anonymous collection of real-time patient safety data and measures within acute mental health
wards. All data collected should then be computed and presented to ward staff for real-time analysis and
to inform their decision-making with any interventions they might make; and should be made available
to research staff for detailed analysis after the end of the implementation period.

User stories
Three key user stories underpin the digital products:

As a service user, | want to easily and anonymously report how | am feeling on the ward, so that staff are
aware and can take action.

As a member of staff, | want a secure and easy to use dashboard to review data submitted, so that | can
get a gauge of the ward atmosphere.

As a researcher, | want to be able to see all collected data points, so that | can perform detailed analysis
on how the digital products were adopted and what impact they might have had.

Key considerations
Key considerations are that the suite of digital products should:

e Be co-designed with stakeholders to test assumptions and validate designs.

e Have strong user experience design and be simple, easy to use and accessible.

e Be secure and anonymous.

e Use existing open-source technology wherever possible.

e Be developed technology in line with NHS standards where possible (see National Health Service
standards).

e Have an ‘opt-in’ approach to usage.

e Consider potential issues such as Wi-Fi dead-spots and technology constraints within clinical settings.

e Collaborate with Information Governance leads to conform to Information Governance and data
protection standards.
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Appearance and use of the WardSonar tool

The developed ‘app’ will be loaded and accessed on a device that will be stored on the ward throughout
the intervention. The tablet device will be taken around the ward by a member of staff to patients

one at a time. Patients will be able to opt in or opt out of providing data. Data inputted by patients

will be recorded via the app and automatically sent back in real time to the central database. If

Wi-Fi is temporarily unavailable on the ward, the inputted data will be stored locally on the device in
‘offline’ mode. When the device comes back into Wi-Fi range the data will be submitted to the central

database automatically.

Patient data will be monitored through a ‘staff dashboard’ which only authorised members of staff are
able to access, via the tablets, a desktop or laptop computer displaying real-time patient-inputted data,

charts and metrics.

Figures 7 and 8 indicate what the WardSonar tool looked like to the end user. Patients accessed screens
represented in Figure 7 and staff accessed the dashboard represented in Figure 8.
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FIGURE 7 Final prototype of patient interface.
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FIGURE 8 Screenshot of a ward staff dashboard. The barometer value is the mean of values entered per time period.

The recording interface

This facilitates the collection of patient safety data and measures within acute mental health wards.
The interface is presented as an app on a device on which patients are asked to answer a few simple
questions about how safe they feel on the ward. No patient data are collected, and all data collected on
the interface are anonymous.

Data are recorded in real time and sent to an application programming interface for data processing.
The questions that patients are asked on the interface were determined from the environmental scan
findings and co-design workshops. Particular attention has been paid to the user experience, especially
in understanding contextual constraints and pressures that patients may be experiencing (e.g. location
when entering data, what device they will be using, what their mental state might be at the time of data
entry). Similar attention to detail with respect to accessibility is also important to ensure the interface
can be used by a wide range of users with varying abilities.

The interface has been built to Web Content Accessibility Guidelines (WCAG) 2.1 AA standards (to improve
accessibility of web content for people with disabilities).**” It is usable across most modern devices, platforms,
operating systems and internet browsers. Patients are able to respond via a device supplied by ward staff.

Each ward has its own unique deployment of the core recording interface product. The recording
interface is completely separate from other wards and accessible via a unique uniform resource locator
(URL) to ensure an easy-to-use experience for patents submitting data. This approach also helps to
eliminate the potential of malicious data submissions across wards.

The staff dashboard

The main interface used by staff to view data submitted by patients is the staff ‘dashboard’. It is primarily
accessed in specific, authorised locations, such as the ward office, and provides real-time snapshot data
and other information through the use of interactive data visualisations.
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Co-design work with healthcare staff, statisticians and researchers determined the exact requirements
of how data should be represented on the dashboard, including barometer-style visualisation of ‘How is
the ward feeling’, through charts and graphs and the potential for a statistical process control chart to
enabled tracking of ‘ward feeling’ over time. Monthly/weekly/daily/shift aggregated data are extractable
and can be compared with historical time periods.

Each ward has their own staff dashboard independent of other wards, so no data can be exposed
between wards. The dashboards are behind a layer of authentication and can only be accessed by
authorised staff members with login credentials.

Ward interface

The ward interface presents a snapshot on the question: ‘How does the ward atmosphere feel today?’
The information is displayed in the form of a barometer and shows the average milieu rating for the
current shift; specifically, the barometer value is the mean of values entered per time period.

The ward interface has been designed to be displayed on a television, desktop computer monitor

or tablet device. Simple prototypes were tested with stakeholders before the final prototypes were
approved. Each participating ward has two devices with the recording interface preloaded. This is
taken in person to them by a project team member, who also provides documentation and guidance to
help ward staff to set up the device. The staff dashboard is accessible through existing computers on
each ward.

Aim, User stories, Key considerations, Appearance and use of the WardSonar tool, The recording interface,

The staff dashboard and Ward interface summarise key points about the developed product from the
perspective of the user. Ayup Digital’s full technical report is available in Appendix 2d. The technical
report also identifies post deployment challenges which, for the purpose of narrative clarity, are included
in the Discussion (see Chapter 10).

The next section addresses NHS governance and related considerations for development of digital
health tools.

Technical considerations in health and care context

At this early stage of design, development and testing, in which the aim was to create a prototype digital
monitoring tool, the team took an approach that prioritised and balanced the needs of users (identified
through development work described in Chapters 3-6), the safety of those engaging with the tool

during the implementation testing (risks and mitigations identified through steering group meetings and
documented in ethical approvals), and key technical considerations relating to the use of digital tools in a
health and care context.

National Health Service standards

Technical considerations were discussed early and embedded in decision-making to lay the foundations
for steps that would be required, should the WardSonar suite of digital products be deployed for use
within NHS settings in the future. This includes the standards that NHS commissioners and funders will
require to assess the adoption of the tools, namely the digital technology assessment criteria (DTAC),*%8
which bring together the baseline standards that digital tools need to meet for use within the NHS.

The standards include the following key areas: clinical safety, technical assurance, data protection,
interoperability, usability and accessibility. The DTAC overlaps with guidance and standards around
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medical devices,'? data protection regulation [UK General Data Protection Regulation (GDPR)],*¢°
Data Protection Act 2018;¢! evidence and benefits [National Institute for Health and Care Excellence
Evidence Standards Framework (NICE-ESF)]*¢? and data security and governance (NHS Data Security
and Protection Toolkit).1¢3

Product developers creating technology for use in health and care are encouraged to gather evidence

to meet these standards from the earliest stages. The evidence required is extensive. The steps taken

and information generated from this study, including co-design, technical development and evaluation
data all contribute to the evidence and documentation required for future use and deployment of the

WardSonar products.

Approvals

Approvals for use of the digital products in Phase 2 implementation in the current study were managed
through ethical and site approval steps. They were preceded by discussions with key stakeholders from
the participating NHS trusts during the co-design process, including research and development, service/
ward managers, information technology (IT) and information governance. These discussions supported
hardware purchasing decisions that would meet trust policies and avoid any network restrictions. They
also informed key functional and non-functional requirements for the tools alongside the co-design
findings, such as:

e The requirement for the tool to be anonymous and not collect any personal information. There
was a discussion around mitigating risk by not including any ‘free-text’ entry boxes within the user
interface. Service users expressed a preference for a free-text option, however, so this was included.

e The requirement for the tool to allow for data collection in all areas of the ward environment. Risk
here was mitigated by ensuring the tool had an offline option to mitigate against any potential data
loss within areas of the wards that had patchy or no Wi-Fi access. Wi-Fi maps were provided to
inform this.

e The requirement for data to be secure. Risk was managed by ensuring data could only be accessed by
key personnel with login credentials.

Medical device classification

A medical device classification assessment was completed in June 2021, based on the features of

the products that were intended to be used in Phase 2. The assessment referred to Medicines and
Healthcare products Regulatory Agency guidance for software'® and concluded that the products do
not classify as medical devices. Preliminary assessments against the NICE-ESF suggest that WardSonar
would be classified as a tier B product. Full assessment against this framework was not completed
during the study as this is not a requirement for tools used within research but would be required in the
future to support deployment.

The steps taken during this study go some way to supporting the WardSonar suite of products to be
‘DTAC ready’; however, this is an ongoing process of evidence generation and documentation that
will need to continue past the current study, should the product be developed further for use within
NHS settings.

The changing context of National Health Service technology standards

It is relevant to note that there is an ever-changing landscape for use of technology within the NHS and
the frameworks and standards that are applicable. Over the time that the current study was running,
significant changes occurred that affected this landscape, including the merger of NHS Digital with NHS
England. This particular change affected who is responsible and accountable for these standards and for
iterations to the standards, frameworks and assessments. For example, the DTAC was previously the
Digital Assessment Questionnaire, which was a self-assessment tool for product developers, but the
responsibility for assessment is now held by the commissioning organisation.
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Chapter 8 Qualitative evaluation

Objectives
The evaluation processes addressed the following study objectives:

e Objective 2: explore the feasibility and acceptability of capturing real-time feedback from patients
about safety.

e Obijective 3: explore how staff use this information when reported during daily handovers (or
other mechanism).

e Obijective 5: explore how these data can be used longitudinally to promote safety.

Methods

Qualitative evaluation methods combined ethnographic observations on six adult acute mental
health wards to understand the context for implementation and adoption of the WardSonar tool, with
qualitative interviews with patients and staff to explore perspectives on WardSonar. The data were
synthesised using a pen portrait analytical process and statistical analysis methods.

Access and implementation

The WardSonar monitoring tool was implemented during the first half of 2022 on six acute adult
mental health inpatient wards: three in each of two NHS trusts in the north of England. The study was
subject to various ward-specific delays and interruptions stemming from COVID-19 outbreaks and/
or restrictions and some wards experienced more interruptions than others, but on each site a 4-week
baseline period (weeks 1-4) was followed by 10 weeks of WardSonar implementation (weeks 1-10).

The study team made preparatory visits to the participating wards to explain to ward managers how
WardSonar worked and the rationale behind it. Ward managers agreed that staff would attempt to take
the devices around to the patients on their ward, optimally three times per day, so that they could enter
real-time data regarding how they were feeling about ward safety at that moment. When they used the
device, a patient would find brief, illustrated, multiple choice questions based on a weather analogy, for
example, ‘How does the ward atmosphere feel to you today? Very calm; calm; neither calm nor stormy;
stormy; very stormy’ (see Figure 7).

On commencement of the study, each ward manager took charge of two tablet computers (Galaxy Tab
A7, Samsung, Suwon-si, South Korea). The WardSonar screens (see Figures 7 and 8) were accessed on
the tablet via a web app.

Data collection
Pseudonyms are used here to protect the identity of individuals, wards and organisations.

Two health researchers (R1 and R2) with psychology backgrounds were each allocated to one of the
NHS trusts to conduct ethnography-informed observations'®* and qualitative interviews with staff and
patients. R1 was allocated to wards Apple, Cherry and Elderflower in NHS trust 1. R2 was allocated to
wards Bramble, Damson and Fir in NHS trust 2.

The implementation period was 10 weeks (weeks 1-10). It was preceded by a 4-week baseline period
(weeks 1-4) that allowed for the wards to get used to the monitoring tool (Figure 9). R1 and R2 visited
their respective wards during weeks 1-4 to conduct baseline interviews and observations to start to
build an impression of the ward and the views of staff and patients. They subsequently visited their
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FIGURE 9 Schedule for ward-based implementation and evaluation of the WardSonar monitoring tool.

wards at weeks 4, 6 and 9 for further interviews and observations. At each visit, they tried to encourage
ward managers and other ward staff to use the device as agreed. Additionally, they conducted post-
implementation interviews with the ward managers.

Each ethnographic observation involved being present on the ward for 4-6 hours on two occasions
in that week and taking detailed fieldnotes. The aim was to develop insights into each ward’s milieu to
understand the context for implementation.

The purpose of the qualitative interviews with staff and patients was to understand technology
adoption and elicit perspectives on feasibility and acceptability. R1 and R2 were advised by staff on
which patients they could approach to invite to participate in an interview. Staff could be approached
directly to invite to participate. Interviews focused on patient or staff experience and views on using the
device. The Phase 2 interview topic guide is available in Appendix 2a.

Additionally, the technology automatically recorded ‘dashboard completions’ (see Figure 8), that is
occasions when a patient entered real-time data about their perspective on the ward milieu. Other
categories of data were gathered and subjected to statistical analysis (see Chapter 9).

Interviews were professionally transcribed. Observations were either written or audio recorded by the
observer. Audio recordings of observations were professionally transcribed to MS Word®¢> documents.
Each transcript and observation were allocated a unique number. Original and anonymised audio files
and transcripts were stored in the (organisation detail removed for peer review) secure drive. Only
anonymised files were permitted to be downloaded from the secure drive.

All transcripts were imported into a Nvivo 12+project to support data management, retain links to
source data during analysis, and to facilitate within- and between-case exploration of the data.

Analysis

Each of the six wards was a study site (i.e. a case) for analysis. Qualitative data collection and analysis
were concurrent. Researchers R1 and R2 met frequently with other research team members to start
preliminary data interpretation while the study was ongoing. This meant that their data collection
could be responsive to questions suggested by the data. The statistical data analysis and qualitative
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data analysis informed each other to generate a rounded interpretation of WardSonar’s feasibility and
acceptability. Data were examined across and within cases.

Pen portrait analytical process

A pen portrait analytical process was used to help clarify and communicate key messages found across
the observations, interviews and dashboard completions. Pen portraits are familiar tools for humanities
scholars wishing to convey a sense of how different strands of data interact within the complete

data set.'%¢1¢” The use of pen portraits is consistent with key analytical strategies for qualitative data,
including framework,*® constant comparisons**' and Template Analysis.'? In health services research,
however, they are still an emerging method'”° for working with multidimensional data sets.”>170-172

Sheard et al. (2019)'7° argued that the study of change has often focused on individual patients over
time, and they recommend considering a broader data set. They identified a need for broad guidelines
that researchers can draw on for the synthesis and reporting of multidimensional data, suggesting

that this could replace study-specific bespoke methods, while enhancing methodological rigour via

a consistent and theoretically sound approach.'”® The pen portraits in Sheard et al. (2019)'7° broadly
consist of tabulated summaries of fieldnotes, taped discussions, follow-up interviews and comments on
how the ward engaged with the study, but the structure is adapted to differences between ward data
sets. Louch et al.”> used a more narrative style with commentary and quotations.

The guidance offered in Sheard et al. (2019)'7° is a four-stage application of pen portraits to analysis of
longitudinal data from qualitative health research:

e Understand and define what to focus on.

o Design a basic structure relevant to the data set in question.
e Populate the content.

e Interpret the data.””® (p. 5)

Each of the two pen portrait exemplars in Sheard et al. (2019)'7° is a one- or two-page, tabulated,
chronological account of what happened and what it means. There is no rigid formula, and the exemplars
illustrate how the proposed guidelines can be used to suit the particular data set. This flexible approach
was applied to the analysis of qualitative data in the current study.

Findings

Data set

Of the six acute adult mental health inpatient wards, two were psychiatric intensive care units (PICUs);
two were all female, one was all male, two were mixed (partly as a response to COVID-19) and one
changed from mixed to all male during the study. The number of beds per ward ranged from 12 to 21.
The impact of COVID-19 meant that some of these wards were underoccupied at times, so the number
of beds did not always reflect the number of patients. To protect the identity of the trusts, wards and
individual participants, some detail has been aggregated and names have been removed or changed.

Table 7 summarises the data set used for qualitative evaluation. R1 and R2 conducted 39 observations
and 67 interviews. Each observation was for a minimum of 3 hours; total observation was 145.45 hours.
Interview duration depended on each interviewee’s (patient or staff) preference and availability.

Staff interviews ranged from 4 to 12 minutes (mean 8.3 minutes). Patient interviews ranged from 5

to 15 minutes (mean 7.8 minutes). Mean interview duration was 8.3 minutes (staff) and 7.8 minutes
(patients). In total, 602 dashboard completions were recorded.
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TABLE 7 Summary of data set

Hospital ward Apple Bramble Cherry Damson Elderflower Fir All
NHS Trust 1 2 1 2 1 2

Ward profile Acute F Acute M PICUM +F PICUM +F Acute? Acute F

Data source Total
Observations 8 5 8 5 8 5 39
Staff interviews 5 5 7 6 5 5 33
Patient interviews 5 3 7 3 9 7 34
All interviews 10 8 14 9 14 12 67

Dashboard completions (n)

Week 1 11 12 65 18 8 9 123
2 13 2 47 3 0 20 85
3 13 11 25 26 13 23 111
4 5 3 24 27 6 27 92
5 10 0 8 10 12 0 40
6 0 5 8 5 0 0 18
7 15 0 15 5 0 0 35
8 0 7 14 6 17 0 44
9 0 0 7 0 2 1 10
10 0 5 3 5 0 31 44
N/A 0] 0 1 0 0 10 11
Total (excl. N/A) 67 45 216 105 58 111 602

F, female; M, male; N/A, data entry outside the study period; PICU, psychiatric intensive care unit.
a Three weeks into the implementation period the ward change from being mixed to all male as a result of COVID-19
reconfiguration.

Pen portraits

Six pen portraits, one per ward, were constructed from these data. Several possible pen portrait structures
were considered. The research team experimented with focus, length and level of detail,”>7° before finally
agreeing on the format presented below. A high proportion of quotations was included to highlight the
richness of the data.'”* The approach was underpinned by well-established principles for analysis of qualitative
data, in which, for example, the researcher differentiates between semantic content and latent meaning.'”>

The pen portrait for Elderflower ward is presented in Timeline below, as an exemplar. All six pen portraits
are available in Appendix 4.

Elderflower ward pen portrait (exemplar)

Emotional contagion was most obvious on this ward, usually due to service users regularly congregating in
groups outside the staff room to ask for an e-cigarette refill. Half the service users sat in communal areas
and the other half stayed in their rooms. Service users on this ward sometimes argued and, on several
occasions, physical fights needed to be deescalated. | would describe the atmosphere on this ward as
tense. Staff were very busy but were visible most of the time.

R1 reflection
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Timeline
At baseline, R1 noted that the ward felt clean and cheerful with friendly and helpful staff and patients
who approached her, assuming she was staff herself.

e In week 4, the ward had changed from mixed to all male and was notably busy. R1 noted that the use
of the device was not 5 into ward routines:

| can see the devices are on the table and | say, oh, [staff namel], I'll just show you how to use them, but
they’re both out of battery ... Staff were a bit reluctant today to have an interview. It felt like they have
their hands full.

R1 fieldnotes, week 4

However, in interview, a member of staff was clearly supportive of using the device, saying that it was
facilitating useful conversations.

| think with the ward going through quite a hostile period before this time ... [patients] were keen to give
that feedback.
Staff interview, week 4

e |In week 6, the ward atmosphere was volatile at times. Staffing levels were low:

The nurse in charge said that there are only five members of staff on the ward today, and there are meant
to be double this.
R1 fieldnotes, week 6

Some staff were trying hard to collect data, although most were unfamiliar with the dashboard. There
were mixed views about using the device. Some staff told R1 that patients saw it as pointless and rolled
their eyes when asked to complete it repeatedly, but others said it was useful to have patient views and
the device prompted conversation:

Actually, it did prompt conversation because one or two people were really unhappy on the ward. So, |
was like, why have you put that score kind of thing and then they would answer, if they were annoyed at
someone or annoyed at the staff.

Staff interview, week 6

A comment from one staff member raised the question of whether a light-hearted reaction from staff
could influence patients’ reports of the ward atmosphere (e.g. by seeming to not take it seriously, or
alternatively, by making it easier to report staff tensions by introducing levity):

It was good to see how they were feeling, well to see how they felt the ward was ... a lot of them
said staff [were causing tensions], so | would just have a bit of a laugh and a bit of a joke, so it
prompted conversation.
Staff interview, week 6

Technical issue that arose included, on one visit, R1 saw that the battery was flat in one device, and a
software update needed in the other.

e Inweek 9, R1 noted several new patients. The ward was busy and R1 had difficulty engaging with
the ward manager. R1 noted that the dashboard was not working properly. However, a student nurse
told R1 that she had been taking the device round to the patients:
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She said some patients don’t want to use it, some do, and that it is very straightforward to use.
R1 fieldnotes, week 9

A patient explained their view on using digital technology, suggesting that they would not easily use the
device without help.

I’'m not very tech savvy. I'm more still in analogue rather than digital. So | struggle quite a lot with my
dyslexia ... | can use a mobile phone just about, and my device | can use just about, if I'm signed in.
Sometimes | have to get people to sign me in ... | find it a bit confusing, ‘cause like ... I'm like 50. I'm not
like you young ones who can text like 90 miles an hour.

Patient interview, week 9

e At the end of the implementation period, the ward manager emphasised that a main issue with
implementation was reminding and motivating staff to use the device. They explained how general
busyness had affected adoption of the technology.

When we started the study, it was very busy, we were very short staffed ... the ward being shut and
COVID-19 isolation, and the routine of the ward was very different. Whereas as we're finishing
it, we're actually starting to come into a time where the ward is a bit more of a normal routine
and structure.
Ward manager, post-implementation interview

Acceptability and feasibility
The ward manager also reflected that they had intended to use the device data in safety huddles,'? but:

We still haven't started the safety huddles again, so through other circumstances on the ward, we
didn’t end up being able to bring it but | think, going back to wards where I've previously worked
where they did use the safety huddles regularly, | think it would have been really helpful to bring
into that.

Ward manager, post-implementation interview

When asked about using the dashboard data, the ward manager recalled:

I know | showed quite a few [staff] the staff dashboard, | don’t know how many people checked it regularly
but they did find it interesting when | pointed it out to them ... [and] a lot of the patients really valued
being asked about their thoughts on things.

Ward manager, post-implementation interview

The ward manager had a generally positive view of the study. Even just taking the device round the ward
to patients helped staff to think about patient perspectives:

We had some quite interesting discussions about improving services and | suppose it led to a lot more
conversations about patients being involved and that sort of thing, which was really good.
Ward manager, post-implementation interview

The user interface was seen to be inclusive.
[The questions] were good because they were simple ... if the questions had been a bit more complicated,
we probably wouldn’t have approached certain people because they wouldn’t have been in the mindset to

engage with it.
Ward manager, post-implementation interview
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R1 observed that patients were happy to answer questions using the device but much less inclined to
leave additional feedback (as open text comments). It seemed to be valued by patients and staff:

| think with the ward going through quite a hostile period before this time ... [patients] were keen to give
that feedback.
Staff interview, week 4

Suggestions for further development
Staff suggested that real-time data could be helpful to plan where staff should be, such as more of them
in communal area if patients report feeling unsettled.

The comment below represents a commonly expressed view from staff and patients that collection of
patients’ views could be both unfeasible and unacceptable if too frequent.

Like if they are nagging [for] the information, or just [sometimes] | guess don’t feel comfortable because it’s
too often.
Patient interview, week 9

Focused ethnography

Overview

The focused ethnography made a valuable contribution to understanding the context for adoption of
the technology. For example, R1 and R2 learnt that staff were involved in helping patients to enter their
data and were using the moment to engage with patients. Patients who said they might need help from
staff to use the device did not seem to be deterred by the absence of privacy when staff entered data on
their behalf or asked them about what they had written. Additionally, staff on two of the wards (Damson
and Cherry) were using the device to enter their own data. R2 reported being told by staff that,

Patients on PICU wards don’t always fill out the device, they decline to do most things anyway, so to do
this was a big ask. She also said how staff had been completing the questions instead. | did say that it’s
just for patients.

R2 fieldnotes, Damson ward, week 6

In an interview with R1, a member of staff remarked that they had:

Basically showed patients [what to do with the device] and used it myself to try to see what it was like.
Staff interview, Cherry ward, week 9

Therefore, the observations revealed and explained some issues around the representativeness of the
patient data.

The observations also provided insights into the impact of COVID-19 on the implementation process. For
example, the number of staff interviews was fairly even across wards. Not all wards were at full capacity

the whole time, and sometimes wards received admissions in quick succession, which would suggest a high
proportion of individuals who were unwell and potentially not available to enter data on the device or be
interviewed. Access to the wards was affected by ward closures and restrictions consequent to COVID-19
outbreaks, in addition to the everyday complexities of ward life, so it is unclear whether the wards’ perceived
engagement and fidelity to the study protocol (or otherwise) was reflected in reality.

It was noted that patients appreciated being given a shopping voucher as a thank you for participating
in an interview and understood that patients told each other about this and it acted as an incentive to
agree to be interviewed. Generally, patients did not raise any concerns about confidentiality, although
two patients did tell the interviewers that this was their reason for not engaging with study.
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R1 and R2, who conducted the observations, were different from other people in the settings in the
sense that they were not there to provide or receive care. They noted phenomena that might have been
unremarkable to seasoned mental health clinicians, such as restless and bored patients, patients asleep
during the day or patients not wearing shoes; expressed unease when realising that there was only one
qualified nurse present during a shift; recorded a sense of ‘enough’ or ‘not enough’ staff; felt agitated if
nurses were not visibly responding to alarms or else were ‘rushing around’; and reflected on seeing that
qualified staff stayed in the nursing office while support workers were out on the wards. Arguably, all
these factors in the milieu were everyday occurrences and unremarkable to ward staff. They did seem to
become less noteworthy to the researchers over the course of the study.

The researchers reported that a tense ward atmosphere or hostile staff created a barrier to promoting
use of the WardSonar tool. Another frustration was that one of the two researchers (R2) was required to
wear hospital scrubs, which she found caused some staff or patients to assume they were a member of
staff. However, regardless of scrubs, the neutral position of researchers as observers in the field meant
that they were not able to take action if anyone asked for help. This could leave them feeling frustrated,
especially if patients were trying to attract attention of staff.

From these researchers’ perspectives, engagement with the study differed across the wards; positive
engagement when staff and patients were actively supporting the study contrasted with occasions
where staff were perceived as uninterested or even hostile.

| feel [nursing staff] on this particular ward to be very rude and dismissive and will only speak to me if the
ward manager asks them to [but] healthcare support workers [are] more friendly.
R2 fieldnotes, Fir ward

Access to the device

Access to the devices was subject to technical and practical problems including uncharged devices,
missing devices, software updates required, poor Wi-Fi connections to the patient Wi-Fi and absence of
visible dashboard data. The latter issue was a problem for researchers attempting to demonstrate to staff
how they might benefit from using the tool.

| can see the devices are on the table and | say, oh, [staff name], I'll just show you how to use them, but
they’re both out of battery.
R1 fieldnotes, Elderflower ward

Concerns about protecting the study hardware meant that the devices were liable to be locked away,
meaning less opportunity for data collection.

Additionally, COVID-19 outbreaks, periods of busyness and malfunctioning equipment seemed to be
deterrents to taking the device round the patients. Patients frequently acknowledged how busy and
overworked the staff were and understood this to be one of the reasons why they might not get to use
the device. Ward managers seemed to agree that unless the device use was embedded into routines,
staff would be unlikely to remember to take it round the patients. Figure 10 summarises challenges
affecting opportunities for patients on the wards to enter real-time data on the WardSonar device.

Neither patients nor staff saw with data collection three times daily as feasible, and some did not see it as
necessary. One member of staff said that low patient numbers meant each patient was approached too often
with the device and lost interest in it; generally, however, staff cited the busyness of the ward as a barrier.

Information dissemination

Staff response to the WardSonar study was mixed. Some staff did not know about the tool or the
project; most did not know about the dashboard data and/or did not look at it, and the dashboard data
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FIGURE 10 Challenges to collecting real-time safety data from patients.

was not used to inform safety strategies. Despite not being used as intended, the dashboard data was
perceived as useful by staff who knew about it.

R2: Have you been able to use [the dashboard data] in any meetings or any handovers?
Ward manager: | haven't so far ... | don’t know a lot about it to be honest.
Staff, Damson ward

Ward managers reflected on the study in post-intervention interviews. Dissemination to all staff was
reported as difficult, so not all staff were properly informed about the study. Without understanding the
study, they were unmotivated, so they never saw it as a priority task. One ward manager was sceptical
about value of WardSonar tool except to help with engaging patients (i.e. by prompting conversation
between staff and patients). Alternative viewpoints were that lack of routine and habit was a difficulty,
or the specifics of a ward may have affected engagement; for example, patients were not interested and
it was not a priority for most staff.

Differences between patient and staff perspectives

The data from the focused ethnography and interviews highlighted some differences between patient
and staff perspectives. Patients and staff approved of the design features and, despite some staff’s
reservations, patients were able to understand the phrasing and work with the weather analogy.

I felt it was like a way to let people know how | was feeling. And it was, like, an easy way.
Patient, Apple ward

Compared with patients, staff seemed less likely to believe that WardSonar would add to their
understanding about how the patients were feeling on the ward.

Patients and staff explained that patients’ interest in using the device was likely to fluctuate and that
people who were unwell were unlikely to engage with WardSonar; however, patients appeared to like
the device despite staff reports that they did not want to use it.
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In interviews, patients suggested that some staff created tensions when they come on shift, but there
was some evidence that staff did not accept this perspective. R1 made the following note:

A patient keeps asking, who is on tomorrow? And when the nurse names the member of staff who will be
working on the following day, the patient says, oh, | don’t like [Name], and refers to them as Rottweiler.
The nurse just says that all staff members are nice, and then the service user says, no, they are not.

R1 fieldnotes

Similarly, when a member of staff described their experience of bringing the device round the patients
and encouraging them to record their feelings on it, they said that talking about using the device
prompted further conversation, a point made by other staff.

They wrote a lot of daft stuff, but some of them did write how they were feeling.
Staff, Damson ward

This suggests a possibility that staff did not believe that patients described their views accurately, which
may potentially question the validity of any rapport between them. It appears that staff were often privy
to what patients wrote, often because they were helping or encouraging them to write something, so

it seems possible that staff response could influence a patient’s motivation to share their views via the
device. For example, if a patient perceives staff to be dismissive of patient data, they may feel they do
not want to share their views.

Alternatively, the staff may take the data very seriously, which could be an incentive to share, or equally,
a deterrent, if the patient was relying on anonymity:

I was shocked when one of the patients put in that it is stormy, when | asked what is happening, he
couldn’t tell me. If he could tell me | could have given him one to one [i.e. a private conversation]. But
today we are short staffed.

Staff, Cherry ward

The above quotation also highlights how staffing issues can directly affect staff-patient communications.

Do staff know how patients feel?

The issue of taking the device round three times per day was frequently discussed. All interviewees,
both staff and patients, said that this was too much; either it irritated patients or staff could not facilitate
it. However, patients did say that they valued being asked for their views and some said they would
tolerate the inconvenience of frequent data collection.

Patients liked the purpose of the tool and they suggested that staff may not be aware of their views.
They saw the point of the dashboard data to help staff to make timely safety interventions.

If it was ‘very stormy;, the staff might come out and talk to the patients and see what was happening, and
why they are feeling that way.
Patient, Fir ward

There were inconsistencies between staff and patient perspectives on whether staff understood how
patients were feeling. Some staff said that they did not need any help with this. This was especially true
on the psychiatric ICUs.

[Staff] don't obviously see the utility in [WardSonar], given they feel that they are used to or already privy

to whether people feel safe or not on the ward.
Ward manager, Cherry ward
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Some patients told interviewers they felt differently about this.

RA: Did you like being asked about how you felt the ward was feeling at the time?
Patient: Yeah. ‘Cause they don’t really ask much.
Apple ward

Engagement
Ward engagement fluctuated during the study. Fewer observations were possible in NHS trust 2 than
trust 1.

Patients were fairly consistent in grasping the purpose of the tool, including the dashboard. They said
they liked to be approached by staff to be asked how they were feeling and to have their views recorded
and taken seriously. They liked the user interface and, in contrast with comments from some staff, did
not find it confusing. Some staff were openly unenthusiastic about taking the device round and it was
seen as just a task to be got through like any other. As on other wards, no staff member would take the
device round unless specifically instructed. Staff were wary that repeatedly asking patients to use the
device might harm therapeutic alliances. One ward manager explained that the ward was dealing with a
group of new admissions, affecting staff availability for WardSonar. All ward managers highlighted efforts
they had made to support the study, despite the difficult contexts they were working in.

What's really hard is getting staff motivated to do it, especially with the acuity and [COVID-19] and
everything else ... it’s like you've got to force them ... Sometimes it didn’t get used at all, we tried to put
names in the diary to do it but it is difficult.

Ward manager, Bramble ward

Although staff were not accessing the dashboard data, it would appear they were aware of what patients
inputted, perhaps through helping patients.

Staff could volunteer to be interviewed, whereas the study protocol required staff to indicate potential
patients to interview. Therefore, interviewing either staff or patients depended on the availability and
motivation of staff.

An example of the advantage of concurrent data collection and analysis is that by week 6 of the
implementation period, it was evident that dashboard completions had dropped off. This was potentially
an acceptability issue, if the cause was lack of engagement by either staff or patients; or alternatively

a potential low feasibility issue, if the cause was a technical or structural problem. As can be seen from
the pen portraits, it was possible to explore both possibilities in interviews and observations. The ward
manager interviews tended to be reflective, offering explanations for much of what was recorded

in fieldnotes.

Fidelity

The occasions (reported in Overview) when R1 and R2 reported that staff were apparently entering
their own perceptions of safety into the device, introduced some uncertainty about whether the data
reflected patient perspectives.

The way that the device was used on the wards meant that data collection tended to be clustered into
certain times of day. Data did not seem to be collected when staff were busy, especially if they were
dealing with tense or difficult situations, but more typically during typically the quiet periods when
patients were present in communal areas. Staff and patients both pointed out that a patient’s mood
could change quickly; therefore, the fact that the real-time data may reflect only snapshots of calm
periods and a limited range of time during the day, limits the story the data can tell.
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The context was generally one of staff promoting the project, helping patients to enter data, and
acknowledging patients’ feelings; however, it compromised confidentiality (although data were
anonymised once entered).The observational and interview data suggested that staff reacted to what
patients wrote as they wrote it, so may have influenced what patients chose to write; for example, a
patient may not wish to record data implicating staff in ward tensions or, alternatively, may feel better
because staff approached them to talk about their feelings.

Conclusion

The qualitative work addressed objectives 2, 3 and 5. Implementation and technology adoption were
successful in terms of gaining support from many patients and staff. Both alone and when considered
together with the statistical results described in the following chapter, these qualitative findings provide
valuable insights that can inform future iterations, implementation and testing of the monitoring tool.
The implementation period of 10 weeks limited opportunities for longitudinal data collection and
therefore objective 5 was only partly met.
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Chapter 9 Phase 2: quantitative evaluation of
WardSonar

Objective
The quantitative evaluation (pre- and post-implementation analyses and real-time analyses) addressed:

e Objective 2: explore the feasibility and acceptability of capturing real-time feedback from patients
about safety.
e Obijective 4: explore how the resulting data are related to quality and safety metrics.

The related research questions were:

e Does collecting data from patients and feeding it back to staff in real-time improve the safety of
the ward?

e Is it feasible and acceptable to capture real-time feedback from patients about safety?

e Do data collected from patients accurately reflect the safety of the ward?

Introduction

The focus of the quantitative evaluation was to examine whether incidents can affect atmosphere
beyond the duration of the incident and whether responses are more likely when the atmosphere is
different from usual, that is whether the volume of WardSonar responses are as indicative of ward
atmosphere as the readings themselves.

The WardSonar monitoring tool was implemented on each of the six wards after a 4-week baseline/pre-
implementation period (hereafter referred to weeks 1-4). The tool was then made available and used
on the wards for 10-week implementation period (hereafter referred to weeks 1-10) (see Figure 9). The
focus of much of the analysis is on these 10-week periods. Overall, this study ran from January to May
2022, with staggered start dates for each ward.

Pre- and post-implementation analyses: staff questionnaires
Research question:

e Does collecting data from patients and feeding it back to staff in real-time improve the safety of
the ward?

Data sources

This part of the quantitative evaluation used a pre- and post-implementation design, focusing on staff
perceptions of safety culture and ward atmosphere. Measurements were taken at baseline (week 1) and
at the end of the implementation period. Staff across the six wards were invited to complete a paper
questionnaire on these two occasions. The staff questionnaire is available in Appendix 2b.

Staff perceptions of ward atmosphere were measured using the EssenCES scale.?”® This measure has
three subscales: patients’ cohesion, experienced safety and therapeutic hold. Respondents indicate
the extent to which they agree with 15 statements on a 5-point Likert scale from 1 = not at all to

5 = very much.
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Staff perceptions of safety culture were measured using the Agency for Healthcare Research and Quality
(AHRQ) Hospital Survey on Patient Safety Culture (HSOPSC).Y”7 Despite recognised issues surrounding
the assessment of safety culture,'”® the AHRQ HSOPSC is a suggested tool for evaluating the cultural
impact of patient safety initiatives and interventions.'”” This survey includes 10 composite measures and
two additional measures - number of events reported and patient safety rating. the composite measures
include teamwork, staffing and work pace, organisational learning - continuous improvement, response
to error, supervisor, manager or clinical leader support for patient safety, communication about error,
communication openness, reporting patient safety events, hospital management support for patient
safety, handoffs and information exchange. Respondents indicate the extent to which they agree with
statements on a 5-point Likert scale from 1 = strongly disagree to 5 = strongly agree. The single item
‘number of events reported’ asks respondents to indicate the number of patient safety events they have
reported in the last 12 months, and the single item ‘patient safety rating’ asks respondents to provide an
overall patient safety rating from ‘excellent’ to ‘poor’.

Data preparation and statistical analyses

EssenCES

Prior to calculating the subscale scores, the appropriate questionnaire items were reverse scored. To
compute each subscale score, the corresponding items for each respondent were summed. Where a
response was missing to a questionnaire item, the corresponding subscale score was not calculated for
that respondent and was recorded as missing. The patient cohesion and experienced safety subscale
scores were approximately normally distributed, so mean average scores were calculated pre- and
post-implementation. Change over time (pre vs. post-implementation) in the mean subscale scores
was assessed using a Welch two sample t-test and p-values were considered at the 0.05 significance
level. This test was appropriate as different respondents completed the questionnaires pre- and
post-implementation with different sample sizes at each time point. For one ward (Apple), no post-
implementation questionnaires were completed. The therapeutic hold subscale scores were negatively
skewed, so the median average score was calculated pre- and post-implementation and change over time
was assessed using a Wilcoxon rank-sum test, with p-values considered at the 0.05 significance level.

Agency for Healthcare Research and Quality Hospital Survey on Patient Safety

Culture

Average per cent positive scores were calculated for each item of the AHRQ HSOPSC. For positively
worded items, the per cent positive was the percentage of respondents who answered strongly agree
(5) or agree (4), or always (5) or most of the time (4). For negatively worded items, it was the percentage
of respondents who answered strongly disagree (1) or disagree (2), or never (1) or rarely (2). For each of
the 10 composite measures, the average per cent positive was computed as the total number of positive
responses to all questions in the corresponding measure, divided by the total number of valid responses
to all questions in that measure. Average percentage positive scores were calculated by composite
measure pre and post WardSonar implementation. Change over time (pre vs. post-implementation)

was assessed by a test of proportions and a Bonferroni-corrected p-value of 0.005 was used as the
significance threshold, to account for multiple testing.

The two additional AHRQ HSOPSC items - number of events reported and patient safety rating - were
analysed as categorical data. Counts and percentages are reported, and a Fisher’s exact test was used to
assess change over time (pre vs. post-implementation). This was considered the most appropriate test,
given the data type and sample size anticipated.

Results

A total of 124 questionnaires were completed by staff from across the six wards. Invalidated
questionnaires were removed, leaving 119 questionnaire responses for analysis. Table 8 shows the
number of valid questionnaire responses, split by ward and pre/post WardSonar implementation.
There were 84 questionnaires completed pre implementation and 35 questionnaires completed
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post-implementation across the six wards. The number of responses varied by ward with the most
responses on Cherry ward (n = 29) and the fewest responses on Apple ward (n = 12). Given the small
sample size, analyses were not conducted at the individual ward level.

Table 9 shows the mean average scores for each of the three EssenCES subscales, pre and post
WardSonar implementation. The EssenCES patient cohesion and experienced safety scores were
approximately normally distributed; however, the therapeutic hold score had a skewed distribution.
There was a slight increase in the average scores of each subscale post-implementation, compared with
pre implementation, but this difference was not statistically significant for any of the subscales.

Table 10 shows the average percentage of positive responses pre and post WardSonar implementation
for each of the 10 AHRQ HSOPC composite measures. The measures with the highest per cent positive
responses pre-implementation were: reporting patient safety events (74%), communication openness
(74%), teamwork (73%), communication about error (73%) and supervisor, manager or clinical leader
support for patient safety (73%). The measure with the fewest per cent positive responses was staffing
and work pace, for which only 32% of responses were positive. There was an increase in the average
percentage positive responses for 5 of the 10 composite measures, but none of these differences were
statistically significant at the 0.005 significance level.

TABLE 8 Staff questionnaire survey responses by ward, pre (week 1) and post (week 10) WardSonar implementation

Ward Pre Post Total
Apple 12 0 12
Bramble 14 6 20
Cherry 22 7 29
Damson 9 5 14
Elderflower 15 8 23
Fir 12 9 21
Total 84 35 119

TABLE 9 Average EssenCES scores for each of the three subscales, pre and post WardSonar implementation

Pre Post

n=284 n=35 p-value
EssenCES subscale
Patients’ cohesion 9.27 (3.34) 9.97 (4.10) 0.39°
Missing 3 2
Experienced safety 10.00 (3.89) 10.12 (3.51) 0.88°
Missing 6 1
Therapeutic hold 17 (3.75) 17.5 (3.5)¢ 0.13¢
Missing 6 1

a Mean [standard deviation (SD)].

b Welch Two Sample t-test.

¢ Median [interquartile range (IQR)].
d Wilcoxon rank-sum test.
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Table 11 shows the responses for the items number of events reported and patient safety rating

pre and post WardSonar implementation. For number of events reported, pre implementation, the
most common response was either no events reported (29%) or 1 or 2 events reported (25%). post-
implementation, the most common response was 11 or more events (28%), which was an increase
from 18% pre implementation; however, these differences were not statistically significant. The most

TABLE 10 Agency for Healthcare Research and Quality HSOPSC per cent positive responses by composite measure, pre
and post WardSonar implementation

Composite measure Pre % Post % Difference®* % p-value
Teamwork 73.09 70.87 -2.22 0.6717
Staffing and work pace 32.22 32.86 0.64 0.8925
Organisational learning - continuous improvement 67.35 59.80 -7.54 0.1792
Response to error 59.13 55.40 -3.74 0.4554
Supervisor, manager or clinical leader support for patient safety 72.65 71.15 -1.50 0.7749
Communication about error 72.84 79.81 6.97 0.1701
Communication openness 73.75 83.58 9.83 0.0239
Reporting patient safety events 74.21 75.00 0.79 0.901

Hospital management support for patient safety 64.29 56.19 -8.10 0.1512
Handoffs and information exchange 66.53 68.57 2.04 0.7092

a Post-intervention percentage minus preintervention percentage. Denominators for each item are the total number of
responses to all questions in that domain. Numerators are the total number of positive responses to all questions in
that domain.

TABLE 11 Number of events reported and patient safety rating, pre and post WardSonar implementation

Pre? Post®
n=84 n=35 p-value®
Number of events reported 0.7
None (%) 22(29) 6(19)
1-2 (%) 19 (25) 7 (22)
3-5(%) 11 (14) 6(19)
6-10 (%) 10 (13) 4(13)
11 or more (%) 14 (18) 9 (28)
Missing 8 3
Patient safety rating 0.6
Poor (%) 3(4) 2(6)
Fair (%) 11(13) 3(9)
Good (%) 16 (19) 7 (20)
Very good (%) 41 (49) 14 (40)
Excellent (%) 13 (15) 9 (26)

a n(%).
b Fisher's exact test.
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common response to the overall patient safety rating question both pre- and post-implementation was
‘very good’ (49% and 40% of respondents, respectively). The proportion of respondents rating patient
safety ‘excellent’ increased from 15% pre implementation to 26% post-implementation; however, these
differences were not statistically significant.

Discussion of results

With respect to the research question ‘Does collecting data from patients and feeding it back to staff
in real time improve the safety of the ward?’ there were no statistically significant differences in staff
perceptions of ward atmosphere or safety culture pre and post WardSonar implementation. Therefore,
WardSonar implementation did not improve staff perceptions of ward safety. A limitation of the work is
that due to the sample size, analyses were not conducted at the individual ward level.

Real-time analyses
Real-time analyses addressed the following research questions:

e Does collecting data from patients and feeding it back to staff in real time improve the safety of
the ward?

e Do the data collected from patients accurately reflect the safety of the ward?

e |s it feasible and acceptable to capture real-time feedback from patients about safety?

Data sources

Patient perceptions of ward atmosphere (data from WardSonar monitoring tool)

Patients were invited by staff to feed back about their perception of ward atmosphere via the
WardSonar device up to three times a day during the implementation period. The patient interface of
the WardSonar monitoring tool collected data on perceived ward atmosphere (very calm, calm, neither
calm nor stormy, stormy, very stormy), ward atmosphere direction (getting calm, the same, getting
stormy) and the reasons for the ward atmosphere (the staff, the other patients, how I’'m feeling, the
ward/environment, other). Multiple reasons could be given. There was also a free-text box to record
additional comments. The date and time of the WardSonar submissions were captured by the devices.

Real-time staff questionnaire data

Staff on the six wards were asked to complete paper questionnaires (see Appendix 2b) and return them
via a secure drop box in staff-only ward areas, on weeks 4, 6 and 9 of the implementation period. The
aim was to capture ‘real-time’ staff perceptions of ward atmosphere, safety culture and ability to act as a
safe practitioner. The date and time when the questionnaires were completed were recorded.

The single patient safety rating item from the AHRQ HSOPSC'’7 was used to assess staff perceptions of
safety culture.

To assess staff perceptions of ward atmosphere, items from the EssenCES scale'’¢ were selected.
Two items were selected for each of the three subscales (patients’ cohesion, experienced safety and
therapeutic hold), informed by a previous factor analysis.'”?

A further one-item measure on a 5-point Likert scale (from 1 = not at all to 5 = very much) was included
to assess the extent to which staff felt they were able to act as a safe practitioner, given the conditions
on that particular shift.&

All real-time staff questionnaire items were phrased to capture perceptions ‘right now’.
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Routine incident data

The two NHS trusts provided routine incident data for the six wards for 1 January to 31 May

2022. The data contained information on the date the incident occurred, the date the incident was
reported, the location where the incident occurred, the type of incident and level of harm caused by
the incident.

Staffing data

The two NHS trusts provided staffing data for the six wards. The data contained the aggregate number
of staff on each shift pattern on each day between 1 January and 31 May 2022. The counts of staff were
split by registered nurse, unregistered nursing assistants or other, and whether they were permanent
ward staff or employed via the trust staff bank register or external agency. Staffing data were ultimately
not used in the regression analysis because they were not reliable for half of the wards.

Case mix data

Daily patient occupancy data for the period 1 January to 31 May 2022 were requested from the NHS
trusts, but only received for the three wards in trust 1: Apple, Cherry and Elderflower. This included
information on the number of patients on each ward, split by gender and ethnic group, for each day.
Aggregated monthly occupancy data were provided for the remaining three wards.

Data preparation and statistical analyses

WardSonar monitoring tool data
WardSonar monitoring tool data included test data that were identified from the date and time of the
submissions and removed prior to data analysis.

The dates of WardSonar patient submissions were converted to study time based on the 10-week
WardSonar implementation period. The start date was taken as the date on which the devices were
deployed to the wards (week 1) and study time calculated in days from the start date to the date of each
submission. On some wards, there was a lag between the date of deployment and the date of the first
recorded submission.

For the statistical analysis, the data were analysed by hour. The number of WardSonar submissions per
ward was compiled for each hour of each day across the 10-week implementation period. The count was
split by completed and abandoned submissions - abandoned submission refers to submissions with a
time stamp but without recorded information on patient-perceived ward atmosphere. Ward atmosphere
and direction scores were recorded for each hour at which there was a completed WardSonar
submission. Where there were multiple completed submissions during a 1-hour period, the median
average score was computed.

Real-time staff questionnaire data

In total, 163 real-time staff questionnaires were completed. Five questionnaire responses were missing
time (but not date) information, and two responses were missing date (but not time) information. One
further response was after the 10-week implementation period. Excluding these responses left a total
of 155 responses for analysis. The number of responses varied by ward. Cherry had the most responses
(h = 33) and Bramble had the fewest responses (n = 22).

The six items from the EssenCES scale were reverse scored if appropriate, combined by EssenCES
subscale (two items per subscale) and an average score taken. Along with the single patient safety rating
item from the AHRQ HSOPSC and the one-item safe practitioner measure, they were linked by hour of
each day across the 10-week implementation period. Where more than one staff member responded

to the real-time staff measures within a 1-hour period, a median average score for each measure

was calculated.
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Incident data

This consisted of a total of 1522 incidents reported across the six wards between 1 January and 31 May
2022. For the psychiatric ICU wards, incidents that occurred in the seclusion ward were combined with
those on the main ward for the analysis.

Date, location, category and level of harm were recorded for all incidents, but time of incident was
missing in 301 cases (20% of sample). The proportion of records missing time varied by ward: 34.8%
(Bramble), 30.4% (Damson), 16.5% (Apple), 9.4% (Elderflower), 7.5% (Fir) and 4.3% (Cherry).

Multiple imputation techniques were used to assign incidents with missing time to specific 1-hour time
slots, for inclusion in the statistical analysis. Time was represented in hours as a categorical variable
(0-23 hours), as this was the level at which the analysis was carried out (so time in minutes and seconds
was not required). The chosen imputation method was the proportional odds model which is suitable
for variables with ordered categories. Variables that were to be included in the statistical modelling
were included in the imputation model (date of incident, ward, incident type and level of harm). The
imputation was stratified by trust as the incident data were categorised differently at each trust; 30
imputations were used.

Harm was measured as a dichotomous variable where O = no harm and 1 = harm, derived from the
incident harm measures used by the two trusts. The no harm category was a combination of ‘no harm
caused’ and ‘near miss - incident prevented’ and ‘near miss (action prevented harm)’ and ‘none (no
harm)’, the harm category was a combination of ‘harm caused’ and ‘psychological harm’ and ‘minor
(minimal harm requiring minor treatment)’ and ‘moderate (significant but not permanent harm). The
incident data were filtered to the corresponding 10-week implementation period for each ward.

Study time was calculated in days between the start of the implementation period and the date of the
incident. The incident date rather than the reported date was used as in some cases the incident was not
reported for a number of days after the incident occurred.

The selection of only certain time periods in the analysis (i.e. the 10-week implementation period)
means that the number of imputed incidents used in the analysis fell to 126 (20% of the 624 incidents
during the 10-week implementation period).

Staffing data

Staffing data consisted of the number of staff on each ward by hour, which was calculated based on the
shift times for each shift type, as provided by the NHS trusts, and the number of staff on each shift by
date. Where a shift pattern started or ended at half past the hour (e.g. a night shift from 19.30 to 07.30),
a staff count of one was allocated to the 1-hour period.

Case mix data
This consisted of counts of patients by date and ward for each day during the 10-week implementation
period and were compiled by ward.

Data matrix

A matrix of counts by ward of patient, staff, incidents, real-time staff questionnaire data and WardSonar
submissions per hour for each day in the 10-week implementation period was compiled. Additional
variables were derived. For the three wards with available case mix data, the staff to patient ratio was
calculated at each hour and compared with the mean average staff to patient ratio for the period. In
terms of WardSonar response variables, a nominal WardSonar atmosphere response variable (positive
atmosphere, negative atmosphere, medium atmosphere, no response), a WardSonar atmosphere
direction response variable (getting better, getting worse, the same, no response), a volume of responses
count and a recording of the ‘worst’ atmosphere response were created and used in a regression
analysis. The hours were allocated to four time periods: morning 08:00-10:59; midday 12:00-14:59;
afternoon 15:00-19:59 and evening 20:00-22:00.
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WardSonar submissions, incidents (by harm) and staffing levels were summarised by ward across the
10-week implementation period. Summaries were split by day (08:00-22:00) and night (22:00-08:00).

The data were organised by hour. The night-time period (22:00-08:00) was excluded from the statistical
analysis as there were very few WardSonar submissions during this period and the relationship between
explanatory variables and dependent variable is expected to differ across night and day periods.

One of the planned analyses was to examine real-time staff perceptions of safety culture, ward
atmosphere and ability to act as a safe practitioner alongside WardSonar submission data to understand
whether data collected from patients accurately reflected the safety of the wards. However, across the
wards, the matrix of counts indicated minimal overlap between real-time staff questionnaire data time
periods and WardSonar submission periods. Therefore, the real-time staff questionnaire data were not
included in the statistical modelling.

Statistical modelling

A number of statistical models were used to explore the relationships between wards, WardSonar
use and occurrence of incidents over time. Owing to differing types of outcome measures, different
types of models were used, ranging from zero-inflated negative binomial models for count data with
a high proportion of zero counts to ordinal logistic regression for ordered response data. However,
the underlying structure of the explanatory variables, the design matrix, was consistent across all
models and consisted of fixed effects to capture time-invariant ward-specific effects, time of day
variables and lagged values of incidents of WardSonar responses, depending on whether the model was
explaining current incidents or current response. A simple linear trend was also included to determine
any systematic deviation in use or response over time. Patient to staff ratios were not included in the
analysis as the data were not considered universally valid.

Results

WardSonar submissions, incidents and staffing data

There were 627 WardSonar submissions (602 completed submissions and 25 abandoned submissions)
across the 6 wards over the 10-week implementation period. Table 12 shows average hourly volumes
and case mix for staffing and patients, the total observed incidents, the number of WardSonar
submissions and average hourly WardSonar scores by ward, split by day and night periods.

There were some instances of multiple submissions at exactly the same date and time. Insights from
the qualitative data suggest data entry patterns may reflect ward routines (e.g. group meetings, shift
changes), so there may be a group of service users entering data all during the same short period of
time (potentially multiple entries inputted within one minute). There also appears to be some repeat
submissions (with the same comments), but as they are indistinguishable from duplicates or different
service users entering the same information, these records were retained within the analysis data set.

The number of completed WardSonar submissions varied by ward. The most submissions were

on Cherry ward (n = 216) and the fewest were on Bramble ward (n = 45). On average, across the
implementation period, the perceived ward atmosphere was calm on all six wards during daytime hours
(8:00-22:00). Average WardSonar scores for the night-time hours were not calculated as there were
either no, or very few, completed submissions during this period. On average, there was no perceived
change in ward atmosphere on any of the six wards.

In total, 624 incidents were reported during the 10-week implementation period. Of these, 126 cases
(20%) were missing information about the time the incident occurred, leaving 498 cases containing
the time of the incident. Apple ward had the highest number of (complete case) incidents (n = 156) and
Cherry ward had the fewest (n = 33). Of the incidents with complete case information, 149 (30%) were
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TABLE 12 Summary of WardSonar patient submissions, incidents and staffing levels by ward over the 10-week WardSonar implementation period

Average Average Average Completed Abandoned Average Average

Time of Average registered unregistered Average patient- Incidents  WardSonar WardSonar ward ward

day staff staff staff patients staff ratio Incidents Harm submissions submissions atmosphere direction
Apple Day 7.3 2.6 4.7 225 3.5 119 42 66 2 Calm The same
Apple Night 6.2 20 4.3 225 3.9 37 14 1 1 NA NA
Bramble Day 8.0 2.3 5.7 NA NA 58 18 41 1 Calm The same
Bramble Night 8.2 20 6.3 NA NA 12 2 4 0 NA NA
Cherry Day 9.4 2.7 6.6 11.7 1.4 31 9 211 8 Calm The same
Cherry Night 7.1 1.5 5.6 11.7 1.8 2 0 5 0 NA NA
Damson Day 10.8 2.9 7.9 NA NA 79 19 105 6 Calm The same
Damson Night 11.9 2.2 9.7 NA NA 13 2 0 1 NA NA
Elderflower Day 7.2 2.4 4.8 21.3 3.4 48 6 58 2 Calm The same
Elderflower Night 6.5 20 4.5 213 3.7 18 3 0 0 NA NA
Fir Day 8.7 2.5 6.3 NA NA 71 29 108 4 Calm The same
Fir Night 8.6 1.7 6.9 NA NA 10 5 3 0 NA NA
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classed as causing harm. The proportion varied by ward, with 42% (n = 34) of incidents on Fir ward
classed as causing harm, compared with 14% (n = 9) of incidents on Elderflower ward.

Average patient to staff ratios were slightly higher during night-time hours than during daytime hours on
Apple, Cherry and Elderflower wards. On all six wards, the average number of registered staff was higher
during daytime hours compared with night-time hours; but on Bramble, Damson and Fir wards, the
average number of unregistered staff was higher during night-time hours than during daytime hours. On
the smaller Cherry ward, with an average of 12 patients, the patient to staff ratio was lower (on average
1.5 patients to each nurse during the day) compared with the larger wards (Apple and Elderflower wards,
with an average of 23 and 21 patients, respectively) which had an average day time ratio of 3.5 and 3.4
patients to each nurse, respectively.

Figure 11 shows WardSonar submissions (across the 10-week implementation period) by time of day.
There were very few, if any, submissions during night-time hours on any of the six wards. There is some
variation by ward in the pattern of submissions by time of day. Apple, Cherry and Fir wards appear to
have peaks in submissions at particular time points during the day (i.e. in the morning, in the middle of
the day and in the early evening). This trimodal pattern could reflect the stated intention to take the
WardSonar devices around the wards three times a day. In contrast, Bramble ward has a single peak in
the morning. Submissions on Elderflower ward are concentrated in the afternoon and on Damson ward
around the middle of the day. Apple, Bramble, Cherry and Fir wards all have a peak in submissions in the
morning around 8-10 a.m. (which from some of the earlier qualitative insights may correspond with a
morning meeting).

The pattern of submissions by day of week (Figure 12) also varied by ward. There were no submissions
on Elderflower ward (and very few on Fir ward) Friday to Sunday. Apple ward recorded very few
submissions during the beginning of the week (Monday-Wednesday) and Bramble ward had no
submissions on Mondays and very few on Saturdays. Submissions on Cherry and Damson ward were
more spread out across the week, with peaks on Cherry ward on Tuesdays and Thursdays and on
Damson ward on Mondays and Fridays.
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FIGURE 11 WardSonar submissions on each ward by hour of the day.
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As with submissions, there were also fewer incidents during night-time hours compared to during
daytime hours on all six wards (Figure 13). There was, however, some variation by ward in the pattern of
incidents by time of day. While there were fewer incidents during the night-time hours on Damson and
Elderflower wards, the number of incidents throughout the rest of the day was fairly flat. In contrast,
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FIGURE 12 WardSonar submissions on each ward by day of week.

Apple Bramble Cherry

20 1

15 A
10 A
5 4
0

€
[7]
A=l
Q
=
Damson Elderflower Fir

20 1

15 A

10 4

0

0 2 4 6 8 10121416 18202224 0 2 4 6 8 1012141618 202224 0 2 4 6 8 10121416 18202224
Hour

FIGURE 13 Incidents on each ward by hour of the day.
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there was a peak in incidents on Apple ward in the evening and on Bramble ward in the late afternoon.
Cherry and Fir wards had smaller peaks in incidents in the late morning.

Figure 14 shows ward atmosphere responses by ward and week over the WardSonar implementation
period. There was a general decline in responses over time on all wards. The most common response on
all wards over the entire 10-week time period was that the atmosphere was ‘calm’ and the least common
response was ‘very stormy’. However, Figure 14 shows that there was variation in the ward atmosphere
rating within each week, with responses recorded across the five categories. This could reflect change

in the perception of the ward atmosphere throughout the week or the differing perception of the ward
atmosphere by different patients.

Figures 15 and 16 show the reasons given for the WardSonar submissions on each ward, split by
ward atmosphere (see Figure 15) and direction of ward atmosphere (see Figure 16). When the ward
atmosphere was rated as calm (‘calm’ or ‘very calm’ categories combined), the most common reason
given for this on all but one ward was ‘the staff’. On Apple ward, the most common reason given was
‘the ward’. Similarly, the most common reason given for the ward direction ‘getting calm’ on all wards,
apart from Apple ward, was ‘the staff’, although this was more pronounced on some wards (Cherry,
Elderflower and Fir) than others. On Apple ward, the most common reason given was ‘the ward’.
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FIGURE 14 Ward atmosphere over time by ward.
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In contrast, when the ward atmosphere was rated as stormy (‘stormy’ or ‘very stormy’ categories
combined), the most common reason on all but one ward was ‘the other patients’. On Fir ward, the most
common reason given for a stormy atmosphere was ‘how I'm feeling’. The most common reason given
for the ward direction ‘getting stormy’ on all wards was ‘the other patients’, although on Cherry ward this
was closely followed by ‘how I'm feeling’.

Figure 17 shows WardSonar submissions and incidents by ward over the 10-week WardSonar
implementation period. Cherry ward had the most WardSonar submissions but the number of
submissions tailed off over the implementation period. Submissions on Apple ward increased over the
first couple of weeks of the implementation period, dropped off and then increased again in week 7,
after which no more submissions were recorded. Submissions did not appear to follow any clear pattern
on the other wards and there were gaps in data collected during which no WardSonar submissions were
recorded. In particular, there were large periods with no submissions on Fir and on Elderflower ward.
Where there are peaks in incidents, there appear to be few (if any) WardSonar submissions.

Exploratory regression analysis

Exploratory regression analysis was used to identify any systematic patterns between wards, time,
incidents, submissions and types of submission. Of primary interest is whether information obtained
from tool submissions may be used to predict the likelihood of incidents above and beyond alternative
information, such as knowledge of recent previous incidents and whether or not there is any evidence of
a contagion effect that persists after an incident has occurred.

All models were estimated using SAS® 9.4 (SAS Institute Inc., Cary, NC, USA) analytical software.

Graphical inspection of the volume of submissions revealed differing patterns across wards, time of day
and duration of study; alongside a mix of other notable factors such as a lack of submissions during
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FIGURE 17 WardSonar device submissions and incidents by ward over 10-week WardSonar implementation period.
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weekend for Fir ward and long periods of non-response within the implementation period (e.g. Apple
ward after 44 days, Bramble between 25 and 38 days, Elderflower between 34 and 54 days and Fir
between 33 and 63 days). Submissions also tended to be made in clusters when any submission was
made. Given the large number of periods where no submissions were made, combined with a clustering
of submissions, conventional ‘count’ models (Poisson and negative binomial) were considered. Owing
to the overdispersion of zero counts, zero-inflated Poisson and negative binomial models were also
estimated, in which there were two models: a logistic regression looking at the probability of any
submission and a count model conditional on there being a submission.

All estimations were conducted across all 30 imputed data sets with within and between variation
synthesised using Rubin’s rule. The analysis data consisted of all ward by hour observations for which
the WardSonar tool was in systematic use (i.e. excluding the hours after 22:00 and before 08:00) and
also excluding those systematic periods for which the tool seemed to be unused or unavailable (e.g.
Apple ward after 44 days). Thus, the results should be interpreted as conditional on the WardSonar
tool being in general use. A sensitivity analysis was run in which only night-time data were excluded.
The reduced data set contained 4695 ward by hour observations and the fuller data set contained
6300 observations.

Explanatory variables included: fixed effect/dummy variable for each ward to capture time-invariant
underlying tendencies; a dummy variable for time of day (morning 08:00-10:59 hours; midday
12:00-14:59 hours; afternoon 15:00-19:59 hours and evening 20:00-23:00 hours); a weekend
dummy variable to capture any systematic impact of weekends; a Fir ward by weekend interaction
dummy variable to accommodate the noticeable, but not total, drop in submissions on Fir ward during
weekends; and a series of lagged variables indicating whether an incident had occurred in each of the
previous 5 hours. The rationale for the lagged incidents variables was to determine whether there was
any evidence of social or behavioural contagion. Patient to staff ratios were not measured systematically
across wards and so were excluded from the analysis. Finally, a days since trial started (days elapsed)
category was included as a measure of time on the study. A positive (or negative) coefficient on this
variable indicated whether the tool was being used more (or less often) over time.

For the fuller data set containing periods of systematic zero counts additional ad hoc dummy variables
were included, indicating whether the data refer to an Elderflower ward weekend (Friday-Sunday) and/
or a period in which no data submissions were made. These are only included in the zero-prediction
stage of the zero-inflated models.

Table 13 shows the best fit zero-inflated negative binomial model (Zinf). Because of the large proportion
of zero counts, the negative binomial distributional assumption is preferred to the Poisson and the
two-stage zero-inflated strategy preferred to the standard traditional count models. The table shows
the coefficient values and standard errors for both stages of the model with logistic model for predicting
zero counts having coefficient prefixed by Zinf for the zero-inflation part of the model. Positive
coefficients in the negative binomial part of the model represent increased volume of responses given

a response, but as the zero-inflation part of the model models probability of a zero count then positive
Zinf coefficients imply a lower count. Thus, the sign of the estimates should be interpreted differently,
depending on which part of the model is being considered.

For the zero-inflation part of the model there was substantial heterogeneity between wards with, all
other things being equal, Apple, Bramble and Elderflower were all more likely to post zero submissions at
any time of the study and Cherry ward least likely to post zero submissions. There were also systematic
differences across the time of day, with all periods more likely to have zero submissions compared

with midday, and a response much less likely to occur during evenings. As indicated by the graphs, the
positive and significant coefficient on Zinf days elapsed indicates a higher likelihood of zero submissions
over time.
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TABLE 13 Zero-inflated negative binomial model for count WardSonar submissions

Daytime w/o systematic non-use

76

(n = 4695) Full daytime sample (n = 6300)

Parameter Estimate SE Pr > |t| Estimate Std error Pr > |t]|
Apple ward 1.120 0.329 0.00 1.120 0.329 0.00
Bramble ward 0.341 0.368 0.35 0.341 0.368 0.35
Cherry ward 0.566 0.242 0.02 0.566 0.242 0.02
Damson ward 0.567 0.273 0.04 0.567 0.273 0.04
Elderflower ward 1.172 0.349 0.00 1.172 0.349 0.00
Fir ward 0.911 0.321 0.00 0.911 0.321 0.00
Weekend -0.223 0.262 0.40 -0.223 0.262 0.40
Weekend? Fir ward -5.854 1.453 < 0.0001 -5.854 1.453 <0.0001
Morning 0.484 0.213 0.02 0.484 0.213 0.02
Afternoon 0.333 0.217 0.12 0.333 0.217 0.12
Evening 0.015 0.580 0.98 0.015 0.580 0.98
Any incident lag 1 hour 0.450 0.285 0.11 0.450 0.285 0.11
Any incident lag 2 hours -0.407 0.463 0.38 -0.407 0.463 0.38
Any incident lag 3 hours 0.234 0.461 0.61 0.234 0.461 0.61
Any incident lag 4 hours -0.082 0.495 0.87 -0.082 0.495 0.87
Any incident lag 5 hours -0.373 0.527 0.48 -0.373 0.527 0.48
Days elapsed -0.002 0.005 0.73 -0.002 0.005 0.73
Zinf intercept 1.444 0.281 < 0.0001 1.444 0.281 < 0.0001
Zinf Apple ward 1.175 0.348 0.00 1.175 0.348 0.00
Zinf Bramble ward 0.841 0.354 0.02 0.841 0.354 0.02
Zinf Cherry ward -0.412 0.265 0.12 -0.412 0.265 0.12
Zinf Damson ward 0.328 0.287 0.25 0.328 0.287 0.25
Zinf Elderflower ward 1.058 0.361 0.00 1.058 0.361 0.00
Zinf Fir ward 0.000 0.000 - 0.000 0.000 -
ZInf weekend 0.397 0.244 0.10 0.397 0.244 0.10
Zinf weekend?® Fir ward -4.523 5.463 0.41 -4.523 5.463 0.41
Zinf weekend? Elderflower 17.585 0.235 -
Zinf morning 0.382 0.210 0.07 0.382 0.210 0.07
Zinf afternoon 0.997 0.211 < 0.0001 0.997 0.211 < 0.0001
Zinf evening 2472 0.484 < 0.0001 2472 0.484 < 0.0001
Zinf any incident lag 1 hour -0.491 0.317 0.12 -0.491 0.317 0.12
Zinf any incident lag 2 hours -0.339 0.409 0.41 -0.339 0.409 0.41
Zinf any incident lag 3 hours 0.086 0.436 0.84 0.086 0.436 0.84
Zinf any incident lag 4 hours -0.026 0.479 0.96 -0.026 0.479 0.96
Zinf any incident lag 5 hours -0.057 0.497 0.91 -0.057 0.497 0.91
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TABLE 13 Zero-inflated negative binomial model for count WardSonar submissions (continued)

Daytime w/o systematic non-use

(n = 4695) Full daytime sample (n = 6300)
Parameter Estimate SE Pr > |t]| Estimate Std error Pr > |t|
Zinf days elapsed 0.016 0.004 0.00 0.016 0.004 0.00
Zinf system not in use 19.671 0.222
_Alpha 0.632 0.201 0.00 0.632 0.201 0.00

SE, standard error.

a Zinf, zero-inflated negative binomial model. Examination of the data revealed that weekend data for Fir ward in
particular was untypical of the weekend effect seen in other wards. For this purpose, a specific Fir and weekend
interaction dummy variable was included in the regression to accommodate this atypical impact and therefore not
allow the outlier to unduly influence the estimate of a more general weekend effect.

The coefficients for the lagged incident variables in the zero-inflation part of the model were mostly
negative but not statistically significant. The 1-hour lagged variable was of the largest magnitude and
had the predicted sign and was the closest to being statistically significant.

In terms of the conditional count second part of the model, significant differences across wards were
again observed. However, in this case, wards Apple and Elderflower were more likely to have higher
numbers of submissions, if any submissions should occur. Bramble ward, on the other hand, was not only
most likely to submit zero responses, but also submitted the lowest volume, even when a submission
was made. There were no time effects bar a slightly increased rate of submissions for morning, when at
least one submission was made.

The expected coefficient sign for lagged incidents is positive, but only two of the five lagged variables

had a positive coefficient and none was statistically significant. The coefficient for the lag of 1 hour, as
in the zero-inflated regression, was of the hypothesised direction, largest magnitude and the closest to
being statistically significant.

The days elapsed variable was not significant for the second part of the model.

The addition of the periods in which there were no submissions with accommodating dummy variables
did not change the results. The estimated coefficients on the systematic non-use and Elderflower
weekend demonstrated predictable signs of quasi-complete separation.

Conclusion to explanatory variables analysis

The observed variation in response rates across wards observed in the descriptive plots were found to
persist in a multivariate statistical analysis. Similarly, there was a trend for submission rates to become
lower over time, and for greater numbers to be submitted at midday. The two-part statistical model
looking at WardSonar responses identified that much of the variation in overall number of reports was
due to differences in an underlying probability to submit rather than in the volume or clustering of
reports when any submission is made.

The estimated coefficients for lagged incidents was a notable finding. Although nothing was statistically
significant in the model, the 1-hour lag was of the expected direction, had the largest magnitude and
was closest to being statistically significant. This finding is broadly true across all estimation models
estimated (including those not reported). Indeed, in the non-zero-inflated models, the coefficient
attached to incidents lagged by one was always significant and positive, indicating that a response was
more likely in the hour following an incident, all other things being equal. It is only when the mechanism
of count generation is split into two in the zero-inflated models that significance is lost. Thus, in the
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exploratory analysis it is concluded that there is weak evidence to suggest that incidents may increase
the probability of a response in the following hour, but no evidence to suggest that the effect has a
longer duration.

Ward atmosphere

This section addresses the type of response for ward atmosphere and atmosphere direction, given
that a response has been made. It represents a secondary part of the analysis considering the impact
of ward characteristics on response. This regression used all 602 complete submissions and adopted a
set of explanatory variables similar to that used to estimate volume of responses. Table 14 shows the
estimated coefficients.

In both cases, the response category was treated as ordered with five categories for ward atmosphere
(very calm, calm, neither calm nor stormy, stormy, very stormy) and three for atmosphere direction
(getting calmer, no change/same, getting stormy). The ordered regression model also estimated
thresholds between these categories within each regression (four thresholds for the five categories in
ward atmosphere and two thresholds for the three categories).

Positive coefficients represent higher probabilities of calmer outcomes.

TABLE 14 Estimated coefficients

Ward atmosphere Atmosphere direction

Estimate SE Estimate SE
Interceptl -1.44 0.28 < 0.0001 -0.45 0.30 0.13
Intercept2 0.47 0.28 0.09 244 0.32 < 0.0001
Intercept3 1.86 0.29 < 0.0001
Intercept4 3.22 0.33 < 0.0001
Apple ward -0.20 0.31 0.52 -0.39 0.33 0.24
Bramble ward -0.19 0.35 0.58 -1.32 0.38 0.00
Cherry ward -0.19 0.24 0.42 -0.68 0.25 0.01
Damson ward -0.13 0.28 0.65 -0.82 0.30 0.01
Elderflower ward 0.33 0.32 0.29 -0.46 0.35 0.18
Fir ward 0.00 0.00
Weekend -0.26 0.23 0.26 -0.38 0.26 0.14
Morning -0.05 0.20 0.81 -0.26 0.21 0.22
Afternoon -0.16 0.20 0.42 -0.03 0.22 0.89
Evening -1.87 0.60 0.00 -0.75 0.61 0.22
Anyilncident lag 1 hour -0.17 0.25 0.50 0.13 0.28 0.65
Any incident lag 2 hours -0.71 0.44 0.10 -0.07 0.50 0.88
Any incident lag 3 hours -0.09 0.46 0.85 -0.38 0.54 0.48
Any incident lag 4 hours -0.25 0.46 0.59 -0.45 0.59 0.44
Any incident lag 5 hours -0.28 0.47 0.55 0.44 0.60 047
Days elapsed 0.01 0.00 0.04 0.01 0.00 0.10

SE, standard error.
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In the atmosphere model, very little was statistically significant. There appeared to be no variation across
wards. Lagged incidents appear to have no impact. The negative and significant coefficient attached

to evening indicates that stormier atmospheres were more likely to be reported later in the day. The
statistically significant coefficient for days elapsed suggest that although the number of submissions
declined over time (see previous analysis) they were more likely to report a calmer atmosphere.

For the atmosphere direction, significant differences were found across wards with Fir ward
responses being more proportionately likely to report the atmosphere is getting calmer than other
wards and Bramble ward being more likely to report the atmosphere deteriorating. No other variable
was significant.

Overall, in terms of volume and types of display, there is evidence to suggest greater variation in volume
of response rather than type of response across wards and time of day with weaker evidence that an
incident occurring in the previous hour and only previous hour increases the likelihood and volume

of response.

The final set of regression models looks at whether lagged WardSonar responses can help predict the
likelihood of future incidents. Such a link would support the argument that measurements of ward
atmosphere can be a proactive instrument in reducing ward incidents.

This relationship was explored by looking at the probability of an incident occurring as a function of
fixed ward effects, time of day, the lag of previous incidents (up to 5 hours) and had four models

of lagged WardSonar responses: mean ward atmosphere, mean ward atmosphere direction, volume of
WardSonar submissions and the lowest atmosphere reading. Owing to the categorical nature of lagged
responses and the low volume of some observed values, quasi-complete separation meant that lags of
more than 1 hour could not be estimated in the data.

All non-night observations were used. This included periods when the WardSonar tool appeared

not to be in use at all. To accommodate this an additional category was created for the WardSonar
response ‘WardSonar not in systematic use’. The coefficient attached to this variable was intended to
capture whether the periods for which the tool was not used happened to be periods of high incident
occurrence. A significant result could suggest underlying tensions which cause incidents and may also
affect the use of the tool. Tables 15 and 16 together summarise the lagged WardSonar responses.

As discussed, a positive (or negative) coefficient on the series of lagged variables indicated whether the
tool was being used more (or less often) over time. In all four regressions, the results of the common
variables were very consistent. There was significant variation in the rate of incidents between wards.
There was no impact of time of day. Importantly there was compelling evidence that lagged incidents
increase the probability of an incident in the current period - with statistically significant positive
coefficients for 1, 3 and 4 hours. The lack of significance for 2 hours is puzzling but, overall, the data
showed clear evidence of a lingering effect of previous incidents.

In all models, the ‘WardSonar not in use’ category was not statistically significant. This indicates that the
periods for which the tool appeared never to have been used were not different from the other periods
in terms of numbers of incidents.

In all, there was little evidence that lagged WardSonar responses were predictive of future incidents.

No category for median atmosphere nor median atmosphere direction showed any statistical power

in predicting incidents from the omitted no response category; and nor were the coefficients in the
hypothesised directions. For example, the ‘calm’ category for ward atmosphere had a positive coefficient
when a negative coefficient would have been expected. Furthermore, the size of the positive coefficient
is greater than that for the ‘stormy’ category. A value that predicted fewer incidents when calm
compared with stormy would have been expected.
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TABLE 15 Regression models of probability of incident in current period as a function of lagged WardSonar responses (see
also Table 16)

Lagged mean WardSonar
Lagged mean WardSonar atmosphere  atmosphere direction

Parameter Estimate SE Pr > |t| Estimate SE

Apple ward -2.26 0.15 <0.0001 -2.26 0.15 < 0.0001
Bramble ward -2.57 0.15 < 0.0001 -2.57 0.15 < 0.0001
Cherry ward -3.89 0.23 < 0.0001 -3.89 0.23 < 0.0001
Damson ward -2.42 0.15 < 0.0001 -2.42 0.15 < 0.0001
Elderflower ward -3.25 0.19 < 0.0001 -3.25 0.19 < 0.0001
Fir ward -2.84 0.16 < 0.0001 -2.84 0.16 < 0.0001
Weekend 0.03 0.11 0.7848 0.03 0.11 0.7898
Morning 0.01 0.16 0.9504 0.01 0.16 0.9466
Afternoon 0.18 0.13 0.1683 0.18 0.13 0.1676
Evening -0.03 0.16 0.8508 -0.03 0.16 0.8509
Any incident lag 1 hour 0.44 0.16 0.0073 0.44 0.16 0.0073
Any incident lag 2 hours 0.23 0.18 0.2164 0.23 0.18 0.2152
Any incident lag 3 hours 0.48 0.17 0.0061 0.48 0.17 0.0061
Any incident lag 4 hours 0.40 0.18 0.026 0.40 0.18 0.0266
Any incident lag 5 hours 0.15 0.22 0.4787 0.15 0.22 0.4843
Sonar not in systematic use 0.17 0.12 0.1737 0.17 0.12 0.1743
Mean atmosphere calm lag 1 hour 0.31 0.37 04121

Mean atmosphere medium lag 1 hour -0.05 0.75 0.9478

Mean atmosphere stormy lag 1 hour 0.06 1.07 0.9522

Getting calmer lag 1 hour 0.28 0.63 0.6595
No change lag 1 hour 0.19 0.44 0.6673
Getting stormier lag 1 hour 0.17 0.76 0.8198

SE, standard error.

There was a positive relationship between the 1-hour lag of volume of submissions and an increased
rate of incidents, but it was not statistically significant. However, there was weak evidence (significant
at 10%) that any reporting of a stormy atmosphere in a period leads to a higher likelihood of an incident
in the following hour than if no response. The estimated coefficient for ‘very stormy’ as the lowest
response showed clear signs of quasi-complete separation.

Discussion of results

There is substantial and significant variation in the use of the device across wards, both in terms of the
likelihood of any submission at a given time and the number of submissions. There does appear to be a
time element, with more responses in the morning. There is weak evidence to suggest that submissions
are more likely in the hour following an incident. There is evidence to suggest that the use of the device
declines over time; that is, that any submission is less likely over the duration of the study.
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TABLE 16 Regression models of probability of incident in current period as a function of lagged WardSonar responses (see
also Table 15)

Lagged worst WardSonar

Lagged WardSonar submissions atmosphere
Parameter Estimate SE Pr > |t| Estimate SE
Apple ward -2.27 0.15 < 0.0001 -2.26 0.15 < 0.0001
Bramble ward -2.58 0.15 < 0.0001 -2.57 0.15 < 0.0001
Cherry ward -3.90 0.23 <0.0001 -3.89 0.23 < 0.0001
Damson ward -2.42 0.15 < 0.0001 -241 0.15 < 0.0001
Elderflower ward -3.22 0.18 < 0.0001 -3.24 0.19 < 0.0001
Fir ward -2.84 0.16 < 0.0002 -2.84 0.16 < 0.0001
Weekend 0.04 0.11 0.6762 0.03 0.11 0.7869
Morning 0.01 0.16 0.9495 0.01 0.16 0.9755
Afternoon 0.18 0.13 0.1666 0.17 0.13 0.1823
Evening -0.03 0.16 0.8613 -0.03 0.16 0.8495
Any incident lag 1 hour 0.44 0.16 0.0073 0.44 0.16 0.0072
Any incident lag 2 hours 0.22 0.18 0.2399 0.23 0.18 0.2135
Any incident lag 3 hours 0.48 0.17 0.0054 0.48 0.17 0.0059
Any incident lag 4 hours 0.39 0.18 0.0296 0.40 0.18 0.0269
Any incident lag 5 hours 0.16 0.22 0.4665 0.15 0.22 0.5053
Sonar not in systematic use 0.17 0.12 0.1702 0.17 0.12 0.1694
Any submissions lag 1 hour 0.08 0.06 0.1495
Any submissions lag 2 hours -0.01 0.08 0.9002
Any submissions lag 3 hours 0.04 0.07 0.5013
Any submissions lag 4 hours -0.03 0.09 0.6977
Any submissions lag 5 hours -0.01 0.09 0.9195
Min atmosphere very calm lag 1 hour 0.71 1.05 0.4971
Min atmosphere calm lag 1 hour 0.11 0.60 0.8482
Min atmosphere neutral lag 1 hour -0.17 0.71 0.81
Min atmosphere stormy lag 1 hour 0.88 0.51 0.0832
Min atmosphere very stormy lag 1 hour -14.60 20436 0.9994

SE, standard error.

In terms of the type of responses for both direction and current atmosphere, although a response
appears to be more likely given a recent incident, the type of response is not sensitive to whether or not
there has been an incident. In terms of atmosphere, the only seemingly related factor was that evenings
lead to greater likelihood of a worse atmosphere being reported, given a submission was made. Although
the volume of submissions decreased over time, the probability of a submission reporting a better
atmosphere increased slightly. There was surprisingly no variation across wards. In terms of direction of
atmosphere, there was significant differences across wards, but this was the only significant variable.
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The most important regressions look at the ability of the tool responses in terms of predicting future
incidents. However, this did not generate useful insights, especially in comparison with the information
that a recent lagged incident gives. This can be viewed in four ways while also allowing non-response as
a predictor: (1) as a function of median reported atmosphere; (2) median reported direction; (3) volume
of submissions; and (4) as a function of the worst reported atmosphere reading. Given the nature of the
data, it was only possible to look back at a 1-hour lag each time. Lagged incidences (up to 5 hours) were
included and the analysis allowed for time-invariant ward characteristics.

In summary, there were substantial significant differences in the probability of an incident happening
across wards, which is consistently measured across all models. Similarly, there was strong evidence

to suggest that incidences happening up to 3-4 hours prior adversely affected (i.e. increased) the
probability of an incident occurring in the current hour. This was consistent across all models and offers
a measure of the duration of contagion. There is nothing to suggest that the medians of responses are
useful for predicting the likelihood of an incident in the current period. However, there is weak evidence
to suggest that if the volume of submissions is high in the past hour, then an incident is more likely, and
slightly stronger evidence (significance at 90% confidence interval) to suggest that if there is a single
‘stormy’ atmosphere reported then an incident is more likely.
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Chapter 10 Discussion

Introduction

Background to study

The WardSonar patient safety monitoring tool uses proactive real-time safety monitoring rather
than traditional retrospective data review and is part of a broader vision for ward safety. Previous
studies have found differences between patient and staff perceptions of the milieu in psychiatric
settings.311°0179-181 The WardSonar study was partly a response to evidence gaps around the

large numbers of reported and unreported safety issues on acute mental health wards; common
practice is that data are collected retrospectively and almost none of the data relate to the patient
perspective. Our data illustrate the relevance of this point, in suggesting patients may perceive that
a ward is not safe on the basis of the interpersonal dynamics they are experiencing, but staff may
take the absence of visible disruptions to the milieu as a mark of ward safety.

The current study preceded the recent publication by the UK Department of Health and Social Care of
a review of data on mental health inpatient settings.!® The review sets out ‘a vision for the future where
the potential of data and evidence is fully exploited so that the healthcare system is able to ensure the highest
standards of care in all mental health inpatient wards and pathways'.*%?

Five themes were identified in the review:

measuring what matters;

patient, carer and staff voice;

freeing up time to care;

getting the most out of what we have;
e data on their own are not enough.

These are closely consistent with the aims and findings of the WardSonar study, thus demonstrating the
currency and relevance of our work.

The study plan was disrupted by the COVID-19 pandemic. One possible consequence of this was low
uptake of the tool, affecting data validity.

Study outputs

The study’s outputs were the development and evaluation of a co-designed monitoring tool to improve
patient safety on adult acute mental health wards, through the collection of daily data about the
patients’ perceptions of safety, to support staff in monitoring and improving the safety of the clinical
environment and to test the intervention and explore its feasibility and acceptability.

The study delivered on its aims, which were to co-design a monitoring tool to improve patient safety on
acute mental health wards, through the collection of daily data about the patients’ perceptions of safety,
to support staff in monitoring and improving the safety of the clinical environment (completed in Phase
1); and to implement the tool and explore its feasibility and acceptability (completed in Phase 2).

The five study objectives are mapped to their corresponding report chapters below:

e Objective 1, to co-design with service users and staff a digital innovation that will allow real-time
monitoring of safety on acute mental health wards. Chapters 4-7 address objective 1.

e Objective 2, to explore the feasibility and acceptability of capturing real-time feedback from service
users about safety. Chapters 8 and 9 address objective 2.
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e Obijective 3, to explore how staff use this information when reported during daily handovers (or other
mechanism). Chapter 8 addresses objective 3.

e Objective 4, to explore how the resulting data are related to quality and safety metrics. Chapter 9
addresses objective 4.

e Obijective 5, to explore how these data can be used longitudinally to promote safety. A barrier to
achieving objective 5 was the compressed time-scale for the study following pragmatic revisions to
the protocol in the context of COVID-19. Chapter 8 partly addresses objective 5.

Insights from statistical analysis

General patterns

Statistical analysis highlighted some patterns in the data, and construction of an hour-by-hour data set
over each ward permitted detailed analysis of the use of the WardSonar tool over the duration of the
trial and the relationship with recorded incidents. This approach revealed substantial variation in the
use of the tool over time across wards, particularly in the volume of reports generated from the tool
rather than the levels of ward atmosphere recorded. Peaks in incidents appeared to correspond with
time periods where there were few or no WardSonar submissions. The reasons patients gave for the
ward atmosphere varied by whether the atmosphere was perceived as calm (often attributed to staff) or
stormy (often attributed to other patients).

Tool use was most common in the middle of the day and there was a small but systematic general trend
to using the tool less over the duration of the trial. There were very few (if any) submissions during
night-time hours; devices were used less during the weekend (and not at all or very rarely on some
wards). Additionally, device use reduced over time and there were occasions during which there were no
submissions for days or weeks at a time.

Predictive potential of WardSonar

There was strong evidence that an incident leads to increased probability of further incidents in the

next 4 hours. This supports the idea of social/behavioural contagion and puts a measure on the extent
to which the contagion persists. There is weak evidence to suggest that an incident leads to a greater
use of the WardSonar tool in the following hour but does not appear to influence the type of response.
There is no evidence to suggest that mean atmosphere nor changes in atmosphere predict the likelihood
of future incidents; however, the presence of any individual ‘stormy’ response or an increased volume of
submissions in a hour is associated with an increased likelihood of an incident in the next hour, but is not
as strong a signal as is given by recent incidents.

Further work

Further work could explore relationships between high levels of staff sickness and ward atmosphere and
between ward atmosphere and the reason for sickness, such as anxiety or stress. A separate analysis

of seclusion incidents could explore possible contagion affecting how incidents in the seclusion room
impact staff and patients on the main ward. The finding that use of the tool trailed off over time on most
wards may suggest a need to review implementation processes in future work.

Qualitative analysis

Use of pen portraits

As suggested in the literature,”> pen portraits were an effective tool for highlighting barriers to, and
facilitators of, the implementation processes, and generated an holistic interpretation of how the

monitoring tool was perceived and adopted on the wards.”>1¢61¢7

These pen portraits supported the presentation of large quantities of data from a range of sources
in a concise format. They facilitated rapid appraisal of rich data findings across and between cases,
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helping with data management, data familiarisation, synthesis, comparison, clarity around semantic
ideas and latent themes, and summarising. The use of NVivo qualitative analysis software allowed
an efficient approach to maintaining navigable trails between source and context, similar to the
framework method.¢®

Focused ethnography and researcher positionality

Focused ethnography is characterised by clear research positioning!® and reflexivity,'®® a concept that

is highly relevant, since researcher subjectivity shapes data interpretation,!®* especially in qualitative
research.'8>18 Theoretical frameworks for analysis of multimodal data can overlook researcher
positionality, but it is critical to the process,*®” as reflexivity helps to understand complexities of the
context.’® As insiders in terms of being familiar with WardSonar, and outsiders in terms of limited
previous exposure to mental health wards, the researchers conducting the focused ethnography brought
the valuable perspective of what Barnes describes as ‘the liquid inbetweener’*# (i.e. occupying a
different space somewhere between the two extremes).

In this study, the focused ethnography facilitated a narrative in which the observers’ perspectives
changed as they became used to the wards and the ward communities became used to them. ‘Othering’
theory suggests ‘three types of shocks — those based on a violation of a social taboo, those deriving from
professional role reversal, and those that are based on stereotypes’ (p. 950).1%° The observers started out as
‘other'*® - strangers who did not know what is normal in this environment but, over time, they settled
into the ward culture. A possible unfortunate effect of evolving observer perspectives over time may

be that the observers became accustomed to and tolerant of ‘rudeness’ from some staff. This may have
wider significance, as acceptance of unpleasant behaviour from colleagues can be one of the factors
contributing to toxic nursing cultures.*?0-14

The observations therefore offer a lay view, but an evolving one, on the ward milieu. The fieldnotes
showed changes in the observers’ interpretation of the ward milieu. Wolgemuth and Donohue®’* refer
to ‘a beneficial shift from dualistic, categorical, and entrenched subjective positionality to a more ambiguous
engagement with social reality’ (p. 1022), another phenomenon that can be seen in the observer
fieldnotes. During their observations, the researchers occupied, both physically and conceptually,

a space of work and treatment. They attempted to remain neutral and uninvolved in ward daily life.

But from a patient perspective, the ward was home, however temporary, so some of the things that
appeared noteworthy to the observers (one example might be idiosyncratic dress), may have been of no
particular significance to patients or staff. Analysis of these data by other members of the core research
team reinforced the importance of understanding researcher positionality.

Reflections on implementation and evaluation

The mixed-methods design contributed to a rounded understanding of the implementation and
evaluation of WardSonar, demonstrating the value of a mixed-methods design. The development
processes (Phase 1) were extensive and involved multiple partners, such that the WardSonar tool was
created from a wide range of perspectives and expertise.

Possible contextual influences on implementation and evaluation

Qualitative analysis provided potential explanations for the data patterns identified through statistical
analysis. For example, patients’ positive overall response to WardSonar seemed to be linked with
patients’ views that staff do not really know how they feel or what is going on among the patients;
staff tended to have limited understanding of the WardSonar tool’s facility to aggregate and display
patient reports; there was a positive response from staff as well as patients to the design features of
WardSonar; it seemed important to have an engaged ward manager who would enthuse the rest of the
staff to use the tool.
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The qualitative analysis offered potential explanations for the fluctuations in submissions, such as that
the tool was not much used during busy times when staff were dealing with incidents, and if the device
was lost or out of action, the tool was unavailable for use. This appears to explain a common tendency
for staff to collect patient submissions at quiet times, and when patients were gathered in communal
areas such as during the mornings. Additionally, it raises questions about data quality (i.e. the extent to
which the submissions genuinely reflect patients’ perceptions of ward atmosphere).

The insights described above add to the literature concerning how research studies can best be
implemented in hospital settings'?¢-** and can inform a future iteration of WardSonar implementation
and evaluation.

Implementation taxonomy

We adapted and applied Proctor et al.’s taxonomy°® to help understand the implementation of
WardSonar (Table 17 and Figure 18). Table 17 sets out the eight components of the taxonomy'°® with
comments on what was highlighted by the evaluation of the WardSonar monitoring tool and what this
means for future implementation. According to Hernan et al.,’°” one fidelity indicator could be the data
collection processes (i.e. the entries on the devices for each ward); however, our evidence highlighted
non-adherence to the protocol, for example a member of staff entering their own data, or staff
potentially influencing the data entered by patients.

Figure 18 maps the results from Phases 1 and 2 WardSonar study to the taxonomy; that is, whether
stakeholders perceived WardSonar to be useful for improving ward safety, and suitable for the ward
settings; personal responses to using the device to enter or access data; the extent to which WardSonar
was accepted and integrated into ward routines and norms; the challenges and successes of data
collection; and other practicalities such as whether the device was physically available (i.e. not locked
away and with a charged battery and internet connection).

TABLE 17 Eight components of Proctor et al's taxonomy*° with comments on WardSonar evaluation and what this means

for future implementation

Implementation WardSonar evaluation (n.b. COVID-19
component context) Implication
Acceptability: stake- Favourable response to user interface and Collaborative design =)
holder perception of design features process resulted in 2
satisfactoriness well-designed product gr
Adoption: Mixed response; patients consistently Staff willingness to adopt 8
stakeholder supportive, staff ambivalent may be enhanced by <
willingness to adopt knowing more about o
intervention WardSonar 2
Appropriateness: Mixed response; considered suitable for the WardSonar aimed to
stakeholder percep- setting in relation to general design and as a improve patient safety with
tion of suitability way of encouraging conversation between minimal effort for staff, i.e.
and usefulness of staff and patients. Some patients and staff by asking patients to tell
intervention in the expect WardSonar to alert staff about safety staff what the atmosphere
specific setting issues. Considered unsuitable in relation is like and the direction it

to staff effort involved in gathering patient is going in. By facilitating

perspectives. Staff who knew about the early intervention, it could

dashboard functions generally saw more potentially reduce the

potential for WardSonar to improve ward emotional and physical

safety, though this was less true on PICUs. work of staff, thus freeing

Some patients expected prompt staff response them to engage in a higher

to the concerns they raised. No indications proportion of activities

that WardSonar caused friction between that contribute to a milieu

patients perceived by patients as

therapeutic
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TABLE 17 Eight components of Proctor et al’s taxonomy?% with comments on WardSonar evaluation and what this means
for future implementation (continued)

Implementation
component

Cost: the cost/
effort of the
intervention

Feasibility: the
degree to which

the innovation can
be used or imple-
mented successfully

Fidelity: the degree
to which the
intervention was
implemented as
intended

Penetration: the
degree to which
the intervention is
embedded within
the systems

Sustainability:
the degree of
normalisation

WardSonar evaluation (n.b. COVID-19
context)

Not evaluated

WardSonar was implemented successfully in
all 6 wards

Analysis highlighted possibility of staff in
adding or influencing patient safety informa-
tion. Dashboard information not used in staff
meetings. Data rarely collected 3x daily

Penetration depended to a great extent on the
ward managers; additionally, they highlighted
difficulties communicating WardSonar to staff

WardSonar did not become normalised over
the study period. Some staff and patients said
this would be possible in a longer study or
when the wards were settled for a prolonged
period. They suggested revised implementa-
tion strategies (e.g. reviewing role of staff in
bringing device round to patients)

Implication

Cost and effort could be
evaluated in future studies

Future implementation
strategies can be informed
by current study outputs

Better staff awareness
of WardSonar rationale
and study protocol may
improve fidelity

Review of strategy for pre-
paring wards for WardSonar
may aid penetration once
implemented. Patients

as well as staff could be
better informed about
WardSonar’s rationale and
functionality

Review how WardSonar
is introduced to wards,
and ensure all individuals
understand it

Stakeholder views on

usefulness
(Appropriateness)
Stakeholder and
observer views on Stakeholder
practicalities experience of using
(Feasibility) the device

(Acceptability)

Data collection -
when, how, whose
data; use of
dashboard (Fidelity)

Uptake (Adoption)

Embedded in ward
routines
(Sustainability)

Embeddedness
(Penetration)

FIGURE 18 Understanding WardSonar implementation: application of adapted taxonomy.'®® N.B. the outcome ‘Costs’ was
not examined in the current study and is therefore not included in Figure 19.
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These implementation issues resonate with the conclusions of the evidence scan that formed part of
Phase 1 of the current study, for example, the importance of connectivity, and effective communication
about the technology so that its rationale is understood.

Engagement issues in digital health care

Data from the current study showed reductions in research engagement over time. The implementation
context appeared to be profoundly shaped by the effects of COVID-19; however, staff burnout, which
is a documented effect of the pandemic,?°°-2%5 has been highlighted previously as a barrier to change in
health contexts.1?21%7 Analysis of log data is an emerging field in health technology research that may
improve understanding of these processes.?%

Digital health care seems more likely to succeed where it suits individual patient needs and
preferences.?” There are some indications that provision of personalised support may be a useful
strategy to promote patients’ engagement with health technology;!7?2%8-210 yet overall, the wider digital
health literature suggests that engagement with digital health technology is not well evaluated and

its mechanisms are poorly understood.?**-?14 Further research into this field could support effective
engagement strategies.

Tentative conditions for successful implementation of WardSonar

The evaluation of WardSonar highlighted conditions that appeared to enhance how the WardSonar
study was perceived and implemented and perceived across the six sites. Broadly, these conditions may
be summarised as:

e The design features are acceptable to staff and patients.

e Staff and patients alike understand the study’s purpose and the study protocol.

e Staff perceive that using the device will benefit patients and/or enhance ward safety.

e Patients perceive that using the device will benefit staff, patients, or the ward in general.

e The process of entering and accessing data via the WardSonar device is user friendly.

e The device works with minimal hitches.

e Ward leaders including managers and nurses in charge of shifts, are positive about and engaged with
the study.

It seems that where the conditions are not met, adoption of the technology is adversely affected.
Figure 19 illustrates similarities and differences between factors affecting patients’ and staff’s individual
motivation to use the device.

Technical assessment of challenges and further development
The prototype tool was designed as a standalone web app that did not receive or send information to
any other systems during its implementation during the study. This was for several reasons:

e During discussions with the first NHS site involved in the co-design, it became apparent that
the timescales for developing a tool that connected with existing systems would have created
unmanageable delays to the study timelines.

e Different systems were used across different sites.

e At the early stage of design, it was not clear which systems the tool would need to talk to; that is,
which systems would support use of the tool and where data collected by the tool may need to be
transferred to.

The developers created an application programming interface that links the digital products together

with the underlying data storage engine. This was developed using an open data format standard so
that the data could be interoperable with other systems/products in the future, recognising that this is
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FIGURE 19 Factors affecting motivation to engage with the WardSonar device.

of importance to NHS staff and also a requirement of the DTAC.%*! More information is available in the
technical report (see Appendix 2d).

Post-deployment challenges

This section highlights selected challenges reported to the core research team by the technical
developers. A detailed account of post-deployment challenges is available in the technical report (see
Appendix 2d).

e Connectivity issues: at times, certain wards were unable to connect their devices to the Wi-Fi:

O What we did: issues resolved by trust IT department.

O Future recommendations: more investigation/testing on wards before deployments and
deployment of higher capacity servers. Map the coverage of the patient Wi-Fi across the wards.
Ensure that staff know the patient Wi-Fi login details.

e Some dashboards were showing a ‘no data’ error:

O What we did: this was because the date range ‘remembered’ what date was selected previously.
We updated the dashboard logic so the date defaulted to ‘today’ to avoid confusion.

O Future recommendations: investing in training users of the dashboard prior to use.

e Two of the devices were lost on ward A:
O What we did: change the password on the Google account to limit data access.
O Future recommendations: consider other security measures.

Considerations for further development of WardSonar technology

Technology considerations

The tools developed within the study used existing technology that was within budget and suitable for

the exploratory nature of the work. Many of the challenges faced with the staff dashboard were related
to the use and limitations of the data visualisation platform (Google Data Studio, Google Inc., Mountain
View, CA, USA). Google Data Studio was used to create the staff dashboard, and this was a standalone

product that did not receive or send information to any other systems during the trial. Some challenges
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of the technology may be attributable to the limitations of this tool for data visualisation. Despite its
limitations, it was deemed to be the most appropriate piece of technology to use. Potentially, a bespoke
dashboard would overcome the challenges and create a simpler, more refined experience. However,
this is budget dependent. A future step may be to develop a bespoke dashboard, which might further
support interoperability with relevant IT systems.

Findings from this study would support reviewing user needs for this dashboard and how the dashboard
might share and receive information with other clinical systems. This is a potentially complex area, given
that different NHS trusts have different systems; however, interoperability is a key consideration for
digital tools within health and care, both in terms of the documentation required for commissioning
(DTAC)**® and regarding acceptability to staff.

Further development of the WardSonar technology would be informed by the technical challenges
described above in addition to insights from the implementation analysis. In the original study design,
small-scale testing followed by a phase of design iteration was scheduled prior to the implementation
study but this was removed as part of the adjustments to make the study feasible during the COVID 19
pandemic. The Phase 2 study outputs are therefore a new opportunity to further refine the outputs from
co-design work.

The study results suggest that further technical design iterations could maintain a focus on refining the
staff dashboard and also the model for deploying the tools in the ward environment.

Intellectual property

Currently, intellectual property for the technology rests with the institution that sponsored the research.
In addition to funding, further development would require some key decisions relating to ownership of
the technology, and who would support its development now and maintain it longer term. Key to this
would be to further complete the evidence generation and documentation needed for digital products
intended to be commissioned within the NHS, including the DTAC.**® Completing the DTAC will, in fact,
prompt many of the questions that need to be considered to assess future direction.

Sustainability

Funding and support of the technology longer term may be enabled through different models and the
pros and cons of each would need to be assessed. Working at a local level initially, for example, with

one NHS trust or a number of NHS trusts that are already connected (e.g. a provider collaborative or
trusts that are part of an integrated care system) to support further testing and development may be
supportive in the first instance. Gathering support and input from key stakeholders such as Academic
Health Science Network colleagues, NHS England (in particular colleagues responsible for digital mental
health and the transformation directorate) may help to understand alignment with current NHS strategic
priorities and identify possible opportunities to further develop and support the tool in the short and
longer term.

The user interface

It was important that the user interface was easy for everyone to understand,*>” therefore it was
intentionally simple. The design budget was small, so freely available images were used. The screenshots
included in the current report demonstrate the development of a prototype of the digital monitoring
tool’s user interface. This was iterated on during the study and based on user feedback. The design drew
from NHS Service Standard components (notably the green button used to move between pages) and
was built to WCAG 2.1 AA standards*>” for accessibility.

Use of the tool during the study suggested that the user interface design was accepted by those

that used it, that the questions were simple to answer and there were no challenges highlighted that
related to the user interface design (from service users; a small number of comments relating to staff
perceptions of the questions in the tool could be considered). Refinements could, of course, be made
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and further tested with service users and staff, as is best practice during the lifecycle of a product.
However, a focus on refining the staff dashboard and also the model for deploying the tools in the ward
environment may be more valuable in response to the findings.

Readiness for implementation

Ward-based implementation workshops facilitated by the research team prior to deployment would
have reduced some of the friction and challenges faced, as a number of the issues were down to
understanding/education about the system and its usage, not necessarily bugs or issues with the
technology itself.

Conclusion: considerations for data interpretation

The idea that all data are socially constructed?'® challenges the notion of objective reality in analysis.
Gelman and Hennig'®* propose eight markers (‘virtues’) of high-quality analysis that avoid using
categories of subjectivity and objectivity: transparency, consensus (i.e. drawing on knowledge and
providing rationales), impartiality (considering bias and alternative points of view), correspondence

to observable reality, by connecting theory with empirical observation and creating conditions for
reproducibility and testing, awareness of multiple perspectives; awareness of context dependence

and investigation of stability (i.e. considering how conclusions might have been different if different
decisions had been made). Therefore, in the current study, as with all categories of data,'®* contexts for
data collection and interpretation were subject to decisions about methods and meaning.

Figure 20 summarises possible influences on the data collected in Phase 2; for instance, what patients
decided to report or not report, and why. This is a further consideration for data interpretation. It is
possible that the context for entering data into the WardSonar monitoring tool was a mediating factor
(e.g. whether or not staff and other patients were helping, watching, interested or reactive). Our work

in Phase 1 of the current study highlighted that patients may be concerned that other patients think
they are reporting on them or be reluctant to report that staff are creating tensions. This is consistent
with the well-established argument that privacy preferences are an important driver of social interaction
and behaviour.?'® Additionally, there seemed to be a possibility that staff could challenge patients’
perceptions (e.g. by assuming they were joking or expressing shock at what they had written). This

No data from busy periods

Patients cautious about being seen to ‘grass’ on other patients

Some staff think patients write ‘daft stuff’ (i.e. not serious comments)
J

4[ Snapshot data
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.
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FIGURE 20 Influences on the data; considerations for data interpretation.
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possibility is supported by an observation in Salmon and Young,?'” that ‘patients can regard being asked
about care as an occasion to show gratitude rather than appear critical’ (p. 1516).

Therapeutic milieu on wards

A therapeutic milieu may reduce violent incidents on a psychiatric ward.®” The concept is not new>® and
has evolved since first being proposed. Components of a therapeutic milieu may include reassurance,
predictability and validating the individual;*® community and therapeutic relationships;>®>? careful risk
tolerance® and minimal coercion.®’

The current study found many highly motivated staff, but also a dominant sense of busyness, staffing
issues including low staff numbers, high proportions of agency staff, and some staff who were tired
and perhaps demoralised. Short stays and a target-oriented management culture® may be part of the
problem; the ongoing impact of the COVID-19 pandemic is undoubtedly another; and the political
frameworks also have an impact.

As the NIHR puts it:

Nurses’ workload and staff shortages can make it difficult to create a calm environment. Many wards rely
on agency staff who do not know the service users personally. As a result, many acute wards do not meet
the needs of either service users or staff. Service users can feel disregarded and dehumanised, while nurses
can feel unsupported and unsafe.?'®

The current study showed that patients were sensitive to whether staff are personable or not. Although
staff may be unlikely to engage with patients in this type of conversation, it is well reported in the media
(e.g.”%) and discussed in the literature.#414¢

Searle et al's (2017) analysis focuses on systemic issues rather than individuals, that is poor conduct

is attributable to the corrupting influence of professional or institutional norms - the cellar or barrel is
bad, rather than individual apples.** However, findings from the current study reinforce conclusions
of McAllister et al.?*? that, from the patient perspective, there are simple things that staff can do to
enhance the therapeutic potential of the ward environment, for example, by not being dismissive
towards patients, explaining the reasons behind decisions, giving patients their time and attention, and
validating each patient as a person. Unhelpful staff behaviours included being unavailable, not offering
privacy for one-to-one conversations and not providing personalised care. These findings are similar to
perspectives highlighted in the Phase 1 interviews reported in Chapter 4 Phase 1; for example, when
staff are constantly moving around it can make patients feel as though they are a low priority. Staff
priorities were around improving team working and communications with service users.??

Contagion

As discussed earlier in this report, various manifestations of behavioural contagion can emerge on a
mental health ward. The hour-by-hour analysis of incident data showed that that the occurrence of
one incident leads to increased probability of further incidences in the next four hours. This not only
reflects what is reported by the literature'®>13> and by stakeholders in the current study, reported, but
also develops the literature on contagion and also narrows the suggested time periods for measuring
contagion suggested by Beck et al.’> from 1 day to 4 hours.

The harm caused by risk management strategies, such as restraint and seclusion, was acknowledged

by staff, but the data presented here suggest that staff are also implicated in contagion (despite usually
being attributed to patient behaviour). Staff interviews in the current study also suggest that staff
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returning from violent incidents bring contagion back to the wards, for example, in the form of low
expectations of a calm atmosphere and heightened sensitivity to disruptions in the atmosphere, and
general feelings of tension and stress. This reflects patient accounts of the psychological harms that can
result from being in the vicinity during incidents even if not directly involved.3¢

Impact of COVID-19 on the study

The COVID-19 pandemic had a considerable impact on the research plan, forcing a revision of the
stakeholder engagement strategy and targets for data collection for staff and patients. Nationally, a
significant amount of research was paused.??® Pragmatic adjustments to the research design made it
possible to deliver the WardSonar study. The monitoring tool was implemented during a significant
wave of infections which undoubtedly influenced our ability to access wards, collect data and undertake
implementation activities.

All wards reported some kind of disruption to normal routines, stemming directly or indirectly from the
COVID-19 pandemic. Differences in ward size, population and acuity do not seem to suggest patterns
or trends that could help predict feasibility or acceptability in a future study; except that PICU staff
explained that PICU wards are very safety focused, such that the WardSonar tool was unlikely to add
anything useful in that regard. The absence of obvious links between how welcome the researchers on
the wards felt, and how much data was collected on each ward, suggests that a cool reception from
individual staff may not be indicative of an unsupportive study site.

No wards were using the dashboard data as planned. The WardSonar tool was designed to elicit real-
time safety data that staff could feed into ‘safety huddles’ and similar meetings, but safety huddles

were not taking place and the observers perceived that dashboard data were not used in any other staff
meetings. We have reported how some interviewees had a general idea about how the tool worked for
data entry, but most expressed surprise and interest when they were shown the dashboard. According
to Hernan et al.,»” one fidelity indicator could be the data collection processes (i.e. the entries on the
devices for each ward); however, the evidence highlighted non-adherence to the protocol, for example, a
member of staff entering their own data, or staff potentially influencing the data entered by patients.

The complex stresses affecting health staff during and after the 2020 COVID-19 pandemic??1222
should be emphasised. The fact that this study remained feasible is testament to their dedication and
commitment to improving patient care.

Strengths and limitations of the study

The WardSonar monitoring tool has a strong patient perspective, which arguably gives it particular
relevance for addressing patient safety. It was co-designed to be used without training. This was

part of brief for the developers and our evaluation suggests that the tool was easy to use. The core
research team included experience experts, and mental health service users and professionals were
involved in co-design activities. The WardSonar study responded to evidence gaps around the large
numbers of reported and unreported safety issues on acute mental health wards, in which data are
collected retrospectively, and almost none of the data relate to the patient perspective. The stakeholder
perspectives fundamentally impacted on the conceptualisation and operationalisation of WardSonar,
adding to its validity. Equally, the separate components of the mixed-methods design were mutually
beneficial, resulting in greater insights into the study data.

The use of a mixed-methods design supported good insights into the tool’s potential to improve ward
safety, including strong evidence to support the idea of behavioural contagion between incidents on the
ward. The technology was pragmatically adapted for use within an NHS context, but issues arose with
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connection of the devices via freely accessible patient Wi-Fi, and with Google Data Studio. While the
inputting of data did not seem to be affected, this did cast doubt on the reliability of the monitoring tool.

Throughout this report we have emphasised ways in which the WardSonar study was disrupted by
COVID-19. The pandemic not only affected access to the wards, data collection and implementation,
but also meant the wards were experiencing considerable flux in staffing and patient numbers. A
limitation of the study is that objective 5 was not fully met. This may be chiefly due to the amended
research design with compressed implementation phase.

A further potential consequence of the pandemic for the quantitative analysis involves both the volume
and content of the WardSonar responses. As a minimum the lower volume of responses may have
severely limited the power of the statistical analyses to identify statistically significant relationships
between responses and outcomes. In addition, the observation that tool use declined over time may
simply be an artefact of the pandemic. We note that the volume of routinely collected data was not
affected and it is those data in which we find significant findings.

The pandemic may also have influenced the types of responses that were recorded and we may have
observed a period in which the usual relationship between ward atmosphere and events was temporarily
superseded by a COVID-specific relationship. Specifically, it may be possible that ward atmosphere was
heavily influenced by a large exogenous factor that was independent of tensions within the ward and
therefore less likely to lead to events like violent incidents. If the same type of atmosphere readings had
been observed at a different time without external contamination, then there may have been different
outcomes and a different relationship estimated. We recognise that the research environment was
severely atypical and can only speculate on the impact on results.

Data were gathered from interviews with patients, staff and observations on each ward at selected

time points, but because interviews were opportunistic, it is unclear how much the interviewees
represented the perspectives of the staff and patient populations. The views of people not interviewed
are unknown. Likewise, little information was collected concerning personal demographic characteristics
of participants, because that type of information was not considered relevant to understanding the
study data.

With regard to the range of data collected, it may have been valuable to include patients in the pre/
post evaluation EssenCES and AHRQ assessments, and this is something the team considered when
designing the study. However, within the WardSonar implementation plan, patients may have been
invited to provide feedback up to three times per day, and they may have been invited to participate
in interviews throughout the evaluation period. Therefore, inviting patients to also complete pre/post
evaluation EssenCES and AHRQ assessments was felt to be burdensome.

Furthermore, one of the aims of assessing patient safety culture via the staff-facing AHRQ measure
was to explore composite measures (i.e. organisational learning - continuous improvement, response
to error; supervisor, manager, or clinical leader support for patient safety; communication about error;
communication openness; reporting patient safety events; hospital management support for patient
safety; patient safety rating) over time that linked to factors within the logic model and programme
theory around how the staff dashboard may support staff in monitoring and improving the safety of the
clinical environment.

In addition, the analysis highlighted several unknowns, including relationships between ward
atmosphere and staff stress or absence due to sickness, contagion between incidents in the seclusion
room and impact on staff and patients on the main ward, and implementation processes affecting
reduction in use of tool over time. These could be explored in future studies.
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In this iteration of WardSonar, only the English language was used. No health economic analysis
was conducted.

Implications for research

This project provides several implications for future research. Moving forward with these issues would
be highly pertinent to addressing recent government recommendations on making the most of data on
mental health inpatient settings.%”

Future development of WardSonar:

e Developing an approach whereby patients can input data more freely rather than when prompted
may improve the accuracy of the tool and reduce variation in use.

e |nview of the need to intervene if patients report a deteriorating ward milieu, future WardSonar
research could address approaches to accessing and responding to patient concerns about safety in a
timely manner.

e WardSonar would benefit from more use of longitudinal design with repeated measures and a clear
implementation plan, ideally without the disruption of COVID-19.

This project also highlights some more general directions for future research and implementation:

e |t may be useful to test whether outcomes are influenced by directly feeding back perceptions of
data to patients.

e Intervention studies should consider those factors which contribute towards feelings of being safe or
unsafe on wards, such as factors that are important to patients on wards.

e There are substantial uncertainties around how the safety experience is related to ethnicity, diversity
and inclusion and the influence of milieu and contagion on safety.

e Further research on the implementation of digital interventions in inpatient mental health wards is
needed, such as how to adapt patient safety theory and interventions to the context of mental health
services prior to testing.

Implications for decision-makers

The study results have highlighted a range of factors influencing safety improvement initiatives on adult
acute mental health wards. Consideration of these may improve the safety of wards:

e Prompting patients to discuss their perception of safety may be beneficial to patients.

e Staff could be encouraged to consider how patient perceptions about safety may be different from
their own perceptions.

e Using real-time data may enable a shift from reactive to proactive care delivery.

e Social contagion may occur and is likely to be influenced by staff and patients alike.

e Staff returning to wards after responding to incident may influence the ward milieu.

e Incidents on wards influence the feeling of safety, therefore, post-incident milieu management for all
patients, not just those directly affected, may prove beneficial for preventing future incidents.

e Staff may need additional support with technology to enable maximum benefit to be obtained
from it.
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Equality, diversity and inclusion

WardSonar is an example of how to design mental health research in which there is meaningful
involvement of patients. The design is based on principles of equality, diversity and inclusion consistent
with the INCLUDE guidance,®® as can be seen from the descriptions of the PPIE work in Chapters 2

and 5. The conceptual starting point for design was that it would be inclusive and easy to understand.
The research was developed in genuine collaboration with stakeholders, including co-applicant
experience experts and a service user network that includes people with learning disabilities. Language
(English only) and pictures were carefully selected and tested for accessibility. A limitation of this

phase of development is that no materials were translated into other languages; however, experience
experts scrutinised the text and images used in the project documentation and an experience expert/
co-applicant in the core research team approved the lay summary of this report.

Current patients contributed their perspectives to the development and implementation evaluation
phases through recording their sense of ward safety via the WardSonar monitoring tool or sharing their
views in interviews with researchers. The WardSonar monitoring tool was developed to be inclusive
and easy for everyone to understand, and was deployed on whole wards, that is not targeted groups

of patients.

The development phase worked up an idea into a testable tool for mental health wards, using co-design
processes that relied on the involvement of service users or healthcare providers. The study found

that patient perspectives differ from staff perspectives around ward safety, so is consistent with the
literature. It seems noteworthy that patients were more likely than staff to express a view that staff were
not always aware of safety issues affecting the patients, which further emphasises the importance of
patient perspectives in identifying research priorities.

Apart from the location of the participating trusts, demographic data (on race, gender, geography,
sexuality, sex, age, social and socioeconomic status and health status) were not requested from any

of the participants. This was a conscious omission based on consideration of pertinent ethical issues
around demographic data collection??*-22¢ and it was intended to promote inclusiveness and encourage
research participation; however, it meant that these demographic factors could not inform the analysis.
There remain many gaps in knowledge regarding how the safety experience relates to ethnicity, diversity
and inclusion.

Conclusions

As far as can be ascertained by the research team, this is the first project to apply a theoretical
framework for improving patient safety to a mental health inpatient context. The project has provided
additional insights into the nature of milieu and contagion in inpatient settings. It has developed, tested
and implemented a digital patient-focused monitoring tool across acute mental health wards and PICUs.
As such, it provides a deeper understanding of issues related to technological adoption in an NHS
context, and qualitative observations about the dynamic nature of patient safety, milieu and contagion.
The ability to monitor patient perspectives in real time provides an additional proactive approach

to safety which is novel and unique. The analysis indicates the WardSonar potentially is measuring
contagion and might identify the likelihood of future incidents occurring.

The abnormal patient mix and staffing arrangements may have reduced potential uptake of WardSonar
and does impact on the validity of the study findings.

Developing an approach whereby patients can input data more freely rather than when prompted

may improve the accuracy of the tool and reduce variation in use. More research is required into the
implementation of the monitoring tool, particularly in wards not disrupted by COVID-19. Future trials
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of WardSonar would need to be conducted on a larger scale, across different mental health contexts
and with longer timescales for implementation. This would allow a proper period of familiarisation for
both patients and staff and a deeper exploration of both initial response and experience of WardSonar
over time. Staff, for instance, might come to value WardSonar as they see how easy it is for patients to
raise concerns when they feel anxious on the ward and so prevent escalation of problems and potential
serious incidents.
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Appendix 1 Detail of literature reviews

Scoping review of patient involvement in safety research

Full report in: Brierley-Jones L, Ramsey L, Canvin K, Kendal S, Baker J. To what extent are patients
involved in researching safety in acute mental healthcare? Res Involv Engagement 2022;8(1):8. https://doi.
org/10.1186/s40900-022-00337-x

Evidence scan of the application of digital technology in mental health contexts
Date: 5 November 2020

Search string <mental health AND digital technology AND safety>

Databases accessed: CINAHL, PsycINFO, Web of Science.

Search results
The included papers are listed in Table 18.

General

e Most research in this area appears to be concentrated on therapeutic interventions, such as detecting
suicidal ideation/risk or offering psychological support therapies, such as counselling. There is also a
focus on telecare, but the design of apps for a variety of uses in mental health is also a feature.

e |tis acknowledged in the literature that digital technologies are in their infancy in specific relation
to mental health. Nevertheless, concerns exist around the plethora of digital technologies (mainly
apps) that have been primarily designed by the tech industry, often with little or no mental health
professional input.

Technology design

e Usability and accessibility is emphasised for both staff and patients.

e Patient anonymity is frequently suggested (but this is mainly in the context of delivering therapeutic
interventions via technology and the input of personal data).

e Devices most frequently used in a mental health setting are apps for smartphones, tablets and
websites (in that order of preference).

e Text and images are suggested as means of communication via technology.

e Assessment of efficiency of any technology should use multiple baseline single-case designs (this
is because many interventions are therapeutic, but this may apply to individual patients’ notions of
safety). General message is that some kind of base-lining is important.

e Design features are important such as colour scheme, SOS facility.

e Context important: do patients over or under report safety incidents in real time?

e There is contradictory evidence regarding age as a barrier to take up.

e Patients expressed concern over confidentiality.

e Any technology needs to facilitate existing workflows (not hinder them).

e Staff consider apps better than computer interventions.

e Detecting risk situations depends on: a. Input type from user (e.g. free text or closed questions?). b.
Establishing a threshold for action.

e ‘Contagion’ means certain questions and phrases should only be used once a risk situation has
been identified.

Copyright © 2024 Baker et al. This work was produced by Baker et al. under the terms of a commissioning contract issued by the Secretary of State for Health
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e Technology should be personalised wherever possible (perhaps in relation to subjects’
previous responses).

e Early service user involvement in design means that any digital technology is less likely to be seen as
a nuisance, or worse still, as paternalistic.

Technology implementation

e Staff, and even patient, training is a recurrent theme. Staff technology champions are also seen as
effective for implementation.

e Consistent availability is considered crucial for ongoing staff and patient participation. This includes
Wi-Fi connectivity but also swift repair if and when things go wrong. The NHS is noted as not being
great for technology implementation or maintenance. Consistent availability of the technology is
considered vital for ongoing patient engagement.

e Members of research team being on ward to trouble is shoot seen as crucial, especially in pilot phase/
early days.

e Positive collaborations are important between research team, data scientists and technicians for
continuous data flow.

Technology engagement
Staff

e Initial set-up meetings and constant negotiation with staff improves engagement.

e Staff confidence and comfort in technology usage also requires addressing.

e Staff worried about devices when dealing with aggressive patients, for example, could be snatched
and used as a weapon.

e Staff need to be aware that patients may misinterpret device usage.

e Staff worry about deskilling.

e Any technology has to be easily accessible by staff.

e Staff expressed concerns over patients from disadvantaged socioeconomic backgrounds underusing
the technology.

e Staff fear a constant stream of data to which they cannot respond and they remain cautious about
real-time monitoring.

Patients

e Cognitive, language and literacy skills of patients are highly varied; raised by staff as a concern with
technological engagement (our staff interviews bring this out too).

e Psychological morbidity is also considered a factor for patient engagement (e.g. some patients
will experience increased anxiety from technology use). Staff believe smartphone may exacerbate
patient symptoms.

e There is potential harm to patients reported.

e Any technology must be suitable for those with intellectual disabilities (our staff interviews brought
this out too). Many use only basic functions. Can often have physical disabilities too affecting both
fine and gross motor skills. Sensory impairment may mean small mobile screens are not suitable for
these patients.

e Most studies reported little or no damage or loss of equipment during use.

e Patients reported fears of being recorded or pictures taken without their knowledge/consent
(reported as paranoia). They also expressed fears about reporting impacting their care or leave.

e Good communication with patients and carers vital for uptake.ie what the technology is and what it is
used for.

e Digital technology can increase patient empowerment.

e Digital technology is good for patients who may dislike face-to-face interaction/confrontation.

NIHR Journals Library www.journalslibrary.nihr.ac.uk
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TABLE 18 Evidence scan, included papers

No.
1

2

Authors

Barrera et al.

Melvin et al.

Title

Introducing artificial intel-
ligence in acute psychiatric
inpatient care: qualitative
study of its use to conduct
nursing observations

Evaluating the feasibility
and effectiveness of an
Australian safety planning
smartphone application: a
pilot study within a tertiary
mental health service

Source

Original Research: Digital
Mental Health 23:34-8.

hrrps://doi.org/10.1136/
ebmental-2019-300136

Suicide and Life
Threatening Behaviour 49:
846-58

Year

2020

2019

Summary

The aim of this project was to establish whether it is safe to conduct nursing observations
remotely from the nursing office using a novel digital technology. The use of Oxehealth®
(Oxford, UK) sensors, which employ a software that uses computer vision, signal processing and
Al techniques removed the need for nurses to directly observe patients at night and thus disturb
them. All staff were trained on the new protocol, emphasising that they should always check
patients in person if they felt that anything might not be right. Thus, if the nursing staff using
the sensors had any concerns (e.g. patient on the floor, pacing or another person in the room),
the member of the staff is prompted to go and check the patient in person.

Two thousand seven hundred and forty-nine nursing observations using the sensors were

done. There were no significant gaps or drops in usage, suggesting that staff were using them
even when the project team’s presence was less intense. On a few nights, usage was slightly
lower than expected, so some staff members became ‘sensors champions’ ensuring all staff
were trained each night shift. Ten members of the staff were surveyed, and all reported that the
sensors were easy and fast to use and had had a positive impact on patient and staff experience.
Forty-three patients were surveyed about their experience at night. While most comments from
patients were not related to the sensors, the comments that did mention them were all positive,
and some described their impact on sleep.

The majority of participants reported accessing the BeyondNow app during the study, either to
edit their safety plan or to view it to manage their suicidal crisis. Google Analytics data revealed
that the app was accessed over 200 times by participants across the trial. The highest number
of entries was observed within the warning signs and internal coping sections, and fewer entries
were entered into the external coping strategy sections. Also shown to be feasible given the
high level of usability, with a vast majority of participants reporting that they were able to set up
and navigate the BeyondNow app without difficulty. All participants at follow-up reported that
they would recommend the app to a friend.

Qualitative analysis also revealed a high regard for the app’s utility. App feasibility was also supported
by the finding that participants developed a sense of hope and connection from using the app. The
intervention was associated with increased knowledge of, and confidence in using, strategies to help
cope with suicidal thoughts. The frequency of engagement with adaptive strategies to help cope with
suicidal thoughts increased over the trial. Contrary to expectations, no change in suicide resilience
was observed across the trial period, which contrasts the related construct of suicide-related coping.
It is possible that suicide resilience might change slowly over time, perhaps with insufficient change
detectable over the period of the current trial. It was also hypothesised that the App + TAU interven-
tion would be associated with reduced suicidal thinking. The results support this prediction, showing
a significant reduction in the severity and intensity of suicide ideation across the trial period.

continued
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TABLE 18 Evidence scan, included papers (continued)

No. Authors Title Source Year Summary
3 Dewa et al. What do young people think PLOS ONE 2019 Most participants agreed that monitoring their mental health using technologies such as apps,
about using technology to 14:e0222655. www. wearables and social media could be possible for spotting signs of mental health deterioration
detect worsening mental nationalelfservice.net/ earlier. Additionally, participants believed that while monitoring and flagging warning signs
health? treatment/digital-health/ was needed, acting on these was vital. Suggested actions included displaying helplines, calling
young-people-using-tech- an ambulance or other emergency services, having immediate online access to a designated
nology-to-detect-worsen- psychiatrist or psychologist or going to hospital.

ing-mental-health/

4 Christie S Big White Wall: transform-  Mental Health and Social 2013 ‘Big White Wall' (BWW) uses digital technologies and social networking to provide safe, anon-
ing mental health services Inclusion Journal 17: ymous online support in mental health. BWW has been designated a high impact innovation by
through digital technologies 202-5 the NHS, and offers digital assessment: an online tool to assess common mental health problems

and co-morbid physical conditions. ‘SupportNetwork: a community of peers which enables safe,
anonymous support through talking therapies and creative self-expression. (posting comments
on the ‘wall’). GuidedSupport: a range of self-managed and facilitated programmes for individu-
als and groups. Programmes include anxiety, depression, sleep, smoking and alcohol use.
LiveTherapy: a range of real-time therapies by instant text, audio or video from a panel of
approved BWW therapists offering CBT, interpersonal therapy, person-centred counselling
and integrative counselling. Alternatively local services can provide tele-health services using
their own clinicians through this platform. BWW services a number of markets including health
care, military, employers and education. It has contracts that cover 22% of the UK population
aged 16 years and over. Everyone on BWW gets access to the SupportNetwork service, where
members can receive peer and professional support. It's staffed 24/7 by trained counsellors,
who facilitate and moderate to keep the community safe. Members can express themselves in
words and images, by creating vibrant bricks that are added to the wall. Up to 95% of members
report increased well-being after using the SupportNetwork.

5 Sheehan and Digital mental health and BMJ Evidence Based 2017 This review paper discusses the intelligent integration of digital technologies into mental health care
Hassiotis intellectual disabilities: state Mental Health 20:107-11. which can support a cultural shift to the recovery model and increase service user empowerment in
of the evidence and future https:/doi.org/10.1136/ mental health care. Approximately 1 million adults in England have an intellectual disability.* People
directions eb-2017-102759 with intellectual disability have lifelong deficits in cognitive and adaptive functioning that impinge

on a variety of everyday activities.> As clinicians working with people with intellectual disability, we
are interested in the potential of digital mental health to deliver improved methods of engaging with
service users and managing mental health. The Review also considers how technology might be
designed and implemented to achieve maximum benefit for all, ensuring that no one is left behind.
Relevant literature published in English was identified by Medline and Google Scholar searches
up to 31 May 2017. Best estimates indicate that between one-quarter and one-half of people
with intellectual disability access the internet.’®!! The use of mobile phone is lower among people
with intellectual disability than in the general population and people with intellectual disability
tend to use the basic functions of devices rather than more sophisticated operations.'? Uptake

of newer devices (such tablet computers and smartwatches) by people with intellectual disability
has not been studied in any depth but is likely to similarly lag behind use in the wider population.
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No.

6

7

8

Authors

Marshall et al.

Hoffman et al.

Bruen et al.

Title

Smartphone psychology:
new approaches towards
safe and efficacious mobile
mental health apps

Augmenting mental health
in primary care: a 1-year
study of deploying smart-
phone apps in a multi-site
primary care/behavioural
health integration
programme

Exploring suicidal ideation
using an innovative mobile
app-strength within me: the
usability and acceptability
of setting up a trial involving
mobile technology and
mental health service users

Source

Professional Psychology:
Research and Practice
51:214-22. https://doi.
org/10.1037/pro0000278

Frontiers in Psychiatry 10:
94

JMIR Mental Health
7:€18407. https://doi.
org/10.2196/18407

Year

2020

2019

2020

Summary

The gap between those who have access to information and communication technologies and
those who do not has been termed the ‘digital divide'. In addition to the cognitive obstacles
faced in accessing digital technologies, many people with intellectual disability have physical
limitations that can affect fine and gross motor skills and the ability to use keyboards or a
traditional computer mouse. Sensory impairments are common and can hinder the viewing of
information on the small screens of mobile devices.

Universal design (alternatively known as ‘design for all’) is the design of products and environ-
ments usable by all people, to the greatest extent possible, without the need for adaptation.?®
People with intellectual disability are able, and willing, to use digital technologies.

Like most articles in this area, this paper investigates the safety of mental health apps as
therapeutic devices. However, the article does raise some interesting issues vis a vis technology
use in mental health, regardless of its purpose. The article states that there is disparity about an
acceptable methodology for examining the effectiveness of a mental health app and proposes

a new approach to incorporate multiple baseline single-case designs to increase the amount

of evidence and to guide larger-scale randomised controlled trials, something that could and
should include practicing psychologists. This novel approach also proposes that mental health
apps undergo a new ‘certification’ process with the participation of app store marketplaces.

Although this study relates to primary care, if an app is being considered for WardSonar its find-
ings may be relevant. Their findings indicate mental health apps are applicable and relevant to
patients within integrated primary care settings in safety-net health systems. Behavioural health
providers perceive the clinical value of using these tools as part of patient care, but require
training to increase their comfort level and confidence applying these tools with patients. To
increase provider and patient engagement, mobile apps must be accessible, simple, intuitive and
directly relevant to patients’ treatment needs.

This study reports the practicalities and acceptability of setting up and trialling digital tech-
nologies within an inpatient mental health setting in the UK and highlights their implications
for future studies. Service users were recruited from six inpatient wards in the north west

of England. Service users who were eligible to participate and provided consent were given

an iPhone and Fitbit for 7 days and were asked to interact with a novel phone app, SWiM.
Interaction with the app involved journaling (recording daily activities, how this made them feel,
and rating their mood) and the option to create safety plans for emotions causing difficulties
(identifying strategies that helped with these emotions). Participants also had the option to

continued
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TABLE 18 Evidence scan, included papers (continued)

No.

Authors

Title

Source

Year

Summary

allow the study to access their personal Facebook account to monitor their social media use and
activity. In addition, clinical data (i.e. assessments conducted by trained researchers targeting
suicidality, depression, and sleep) were also collected. Overall, 43.0% (80/186 response rate) of
eligible participants were recruited for the study. Of the total sample, 67 participants engaged
in journaling, with the average number of entries per user being 8.2 (SD 8.7). Overall, only 24
participants created safety plans and the most common difficult emotion to be selected was
feeling sad (n = 21). This study goes into some detail on design and use of the app (but bear in
mind this app was for therapeutic purposes and not all points apply).

Several participants identified the ease of using an app on a phone; you ‘don’t always have pen
and paper, but you always have your phone’. Participants commented on improvements they
would like to see in the app, such as changing the colour scheme, including uplifting quotes,
having self-help links, and an SOS (an abbreviation for distress) button for helpful contact
numbers. The staff at the participating sites expressed concerns about giving service users
iPhones and Fitbits for the duration of the study, suggesting that the equipment would either be
stolen or damaged. They were also concerned about who would be responsible for monitoring
the devices. However, out of 18 iPhones and Fitbits, only one phone and one Fitbit were lost
and one phone was accidently damaged. All other devices were returned intact.

Pros and cons of apps: one of the advantages of using digital technology is that it has the
potential to be an efficient and cost effective However, there are cost issues that might hinder
the adoption of health apps within services such as access to smartphones, connectivity,
development and regular updates of apps, and the maintenance of the technology.

This study found that 4G connectivity was essential for reliable and continuous access to the
SWiM app. An important element in this study was capturing people’s thoughts in real time and
fluctuations in mood. This required participants to be able to journal at any time without the
worry of loss of connectivity and journal entries not being saved. Future studies using mobile
apps should strive for as much connectivity as possible to allow for consistent functionality.
Although this may have financial implications for research budgets, it is a vital consideration for
future research not only to ensure continued participation in studies in part for security reasons.

T XIAN3ddV
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Authors

Title

Source

Year

Summary

Of the total sample, 12 participants were affected by technological issues, with one service user
being unable to take part. This study illustrates the importance of having the research team
available in participating wards to trouble shoot issues in a timely manner. It also demonstrates
the significance of having positive working collaborations within the research team, including
data scientists and technicians, to ensure a continuous flow of data. This is supported by
previous research that emphasises the importance of collaborative partnerships between
researchers, clinicians, app developers, and service users. The initial cost of the devices and the
possibility of having to replace them were concerns in this study that proved to be unfounded.
A concern raised by staff in the context of this study was that smartphones would be broken,
lost or stolen. Clear policies about responsibilities and implementation could help avoid these
issues. In this study, a contract with the service user placed the responsibility for the iPhone and
Fitbit on the participant. The extent to which the contract influenced how a participant took care
of the devices is unclear. It is possible, in general, that people are more responsible about other
people’s equipment than we give them credit for.

Establishing good working relationships between research and clinical staff before commencing
recruitment and then maintaining them is vital to building enthusiasm for study trials. In line
with this, the value of developing positive working relationships with frontline workers is equally
important. Although having an initial set-up meeting was critical for the study to begin, having
constant negotiations with the staff maintained the profile of the study with staff. It has been
suggested that key engagement strategies should be employed with frontline staff in the design
and rollout of a study to improve engagement. Positive relationships are crucial for effective
recruitment. Future research should consider the most effective ways of engaging with the
wider clinical team to enhance recruitment to studies.

In this study, several participants reported that they experienced suicidal thoughts on which
they had no intention of acting. This raises the question of whether in clinical practice there
is a tendency to over-rely on personal expression of suicidal thoughts, which may lead to
premature and unnecessary intervention in the lives of service users. Careful consideration
needs to be given to the ways in which people think and feel in the context of suicide if
digital apps are to be designed to accurately predict the risk of suicide. In contrast to previous
research that suggests older people may have difficulties with mental health apps, this

study included people aged 18-61 years, and there were no reports from participants about
difficulty in using iPhones or Fitbits.

continued
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TABLE 18 Evidence scan, included papers (continued)

No. Authors Title Source Year Summary

Age does not appear to be a factor that affects a participant’s interest or ability to use mental
health apps, research in digital apps should therefore not assume that older people will not be
interested in participating. Given the ageing population, research, using mobile phone apps
should allow for the participation of adults across a wide range of age groups and should not
just focus on younger people.

9 Marshall et al. ~ Smartphone psychology: Professional Psychology- 2020 The use of mobile mental health applications (apps) is a contentious issue in the therapeutic
new approaches towards Research and Practice context because a large proportion of such apps has been developed by individuals who are not
safe and efficacious mobile  51:214-22. https://doi. mental health experts. The shortcomings of mental health apps include suboptimal use of the
mental health apps org/10.1037/pro0000278 available technological features of smartphones but also a lack of technology literacy on the

part of some users, particularly the elderly, who may struggle to operate apps and smartphones
generally. Single-case designs have advantages over RCTs. More information about individual
participants can be captured in a single-case design, as compared with RCTs where only group
means are reported. Therefore, it is possible to make more informed hypotheses about how
peripheral issues may have influenced results. Also, data can be collected at more time intervals
in single-case designs, more precisely identifying when outcomes change in respect to changes
in treatment. These designs also offer the opportunity for real-time monitoring and therefore
tailoring to the responses from individuals. Finally, data can be collated and analysed faster

in single-case designs compared to larger RCTs, a crucial point in the world of mobile apps,
where development and listing on app stores happen at rapid speeds. As a practical exercise for
clinicians (and researchers), the following is a simplified demonstration of how such a protocol
might look and how research on a mental health app may progress using the methodology of a
multiple baseline across-subjects in a practice setting. Five individuals are asked to use a specific
app. A baseline period is established to confirm a series of stable readings across time (and this
allows each individual to act as their own control).
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https://doi.org/10.1037/pro0000278
https://doi.org/10.1037/pro0000278

*pa1Id 9 3snw uonedljgnd ayj Jo |0 Y3 pue ‘Adeiqi] sjeudnor YHIN - 924nos uoedljgnd sy ‘(s)ioyine [euiSiio ‘e[

3y} uouNquIe 404 */0't/Aq/Sasuadl| /10 SUOWIWOIBALERID/:sdNY 995 “pajnqune Ajuadoud si 31 jeyy papiaoid asodind Aue Joj pue wnipaw Aue ul uojejdepe pue uoyyonpoidas

‘uolNquISIP ‘@SN pa3dLIIsaIuN spwId YdIYM ‘@2Uad1| Oy AG DD UOLINGLITY SUOWWIOD) SALEID B} JO SWS} U} Japun panguisip uoredljgnd ssadoy uadQ Ue s| sy "a4ed) [B120S

pue yjeaH Joj 23e31S JO AIBIRII3S B} AQ Panss| J0BJ3UOD SUILOISSILILIOD B JO SWIS} 3y} Japun ‘| Jo Jaxeg Aq pasnpold Sem Iom siyl ‘b 32 Jajeg $Z0Z O SuAdod

LTT

No. Authors Title Source

10 Brimblecombe A mixed-methods survey to  Journal of Psychiatric and
etal. explore views of staff and Mental Health Nursing
patients from mental health 26:65-76
wards prior to introduction
of a digital early warning
system for physical
deterioration

Year Summary

2019 This study adds to the existing evidence by reporting specific staff and patient concerns about

a technological development in an inpatient mental health setting. ‘Early warning systems’

are increasingly used in inpatient mental health services to detect physical deterioration in

patients and prompt staff to take appropriate action. Using a questionnaire survey, this project

gathered views from staff and patients on a planned change from a paper-based ‘early warning
system’ to one using handheld electronic devices (tablets). Some patients were concerned about
confidentiality of data entered onto tablets. While were either positive or neutral in attitude

to the planned change some staff raised concerns that electronic devices could be used as

weapons, and also that patients or visitors might misinterpret their use. Views of staff and

patients must be considered when introducing new technology into clinical practice, in order to
make the change successful and sustainable. Inadequate or unclear information about the use
and purpose of electronic devices may lead to misunderstandings as to their purpose and the
security of their data, particularly in mental health settings. Eighty-two staff and 26 inpatients
completed questionnaires. Some inpatients expressed concerns about data confidentiality. Most
staff were neutral or positive about the planned change, but raised possible safety risks and

the risk of electronic recording being misinterpreted by patients. The implementation plan was

modified in response to this information, principally by improving communication processes
with patients. The authors cite several studies but two most relevant appear to be:

1. Ben-Zeev et al. Mobile phones measuring activity and link with risk of violence Inpatients
with a diagnosis of schizophrenia, bi-polar disorder. Psychiatric Services 2015. https:/doi.
org/10.1176/appi.ps.201500130 (United States).

2. Killikelly and Quist. Development of a mobile device to record observational clinical data
Adult inpatients with autism. Nursing Times 2017;113:52-5 (UK).

Technology designed to allow staff to record patient observations into a mobile device (such

as an electronic tablet), quickly and at the point of care. Such mobile observations are typically

termed ‘eObs’. The information is automatically uploaded into an electronic patient record
system. ‘eObs’ may feature predefined algorithms (procedures for solving a problem, based on
conducting a sequence of specified actions) to alert staff that an identified action is required

in response to observations. The first such development planned by the trust was designed

to improve compliance with escalation processes indicated by the early warning system when

physical health deterioration is identified, for example, calling medical staff or increasing

observation.

continued
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TABLE 18 Evidence scan, included papers (continued)

No.

11

Authors

Bucci et al.

Title

‘They are not hard-to-reach
clients. we have just got
hard-to-reach services’. staff
views of digital health tools
in specialist mental health
services

Source

Frontiers in Psychiatry
10:344. https:/
doi.org/10.3389/
fpsyt.2019.00344

Year Summary

Aimed to collate views of staff and inpatients related to prospective use of eNEWS to inform
the plan for implementation. Risks associated with using handheld devices on mental health
ward-several described the potential for an aggressive patient to snatch a device from staff and
assault staff or other patients with it. Some felt that patients might experience paranoid ideas
about the devices, ‘they may think that they are being recorded or pictures taken’ or that visitors
to the ward might believe that staff were using the tablets for personal use; for example, looking
at Facebook. General concerns were associated with previous negative experience with IT
systems, such as slow processing time and frequent network problems. Changes to the project
arising from patient and staff comments. A number of modifications were made to the detailed
project plan for the implementation of eNEWS in response to views elicited in the surveys and
discussion groups (see Table 5). These focused largely on improving communication to patients
and carers about the purpose and processes of eNEWS.

The main concern of patients was that data entered into the tablet could easily be lost or illicitly
accessed. This reflected a lack of information provided to patients at that point in time as to the
mechanism of eObs. This detail was included in future communications about the introduction
of eNEWS. Patients viewed increased frequency of physical observations as related to their
personal experience of delays to leave commencing due to poorly timed physical observations
on the ward. As a result, an increase in physical health observations was seen as potentially
further delaying their leave. This highlighted the need to understand context users’ concerns

in the local context to successfully engage them with development projects. The findings are
congruent with the concepts of the Technology Acceptance Model (Davis 1989), whereby
acceptance and use of technology depends on perceptions of ease of use and usefulness. The
most frequent expectation for improvement related to features inherent in the eNEWS’ system
design, such as improving the calculation of risk scores, while other more speculative improve-
ments, such as improving staff/service use interaction, were seen as less likely. The caution
expressed by patients as to the use of electronic recording devices suggests that mental health
staff may need to be aware of possible misinterpretations of technological developments and to
ensure that information provided is clear and consistent.

Reference: Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Quarterly 1989;13:319-40. https://doi.org/10.2307/249008

2019 Staff working in specialist early intervention for psychosis services found digital tools on the
whole acceptable in mental health service provision, but raised a number of concerns that
will likely affect implementation of such systems into routine service delivery and practice.
Thirteen recommendations are made in this paper as a result of the themes generated in these
data. Implementing of digital systems needs to be simple and uncomplicated and improve
clinical workflows for staff rather than hinder and increase clinical workflows. Furthermore,
organisational support with a clear plan for implementing technological innovations is required
for successful adoption of digital systems. Consideration of staff views around digital systems is
important if successful adoption and implementation of such systems are to occur.
Staff barriers:
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No.

Authors

Title

Source

Year

Summary

The perceived threat of apps usurping the clinician’s role may be a barrier to staff recom-
mending digital health approaches to health care.

Staff confidence in using technology-training needed.

Disparity between staff use of technology and the younger generation’s adoption of tech-
nology in their day-to-day life, recognising that digital tools are culturally relevant for the
younger so-called digital native generation, though some staff were willing to adapt.

Staff had low expectations and confidence in the ability of the NHS to implement digital tools
within mental health services.

Need for digital tools and web servers holding the data to be easily accessible, uncomplicat-
ed, and able to complement, rather than hinder, clinical practice.

Staff felt that some service users would not own or be able to afford to use smartphone
technology, rendering them unable to access digital healthcare solutions. Additionally, some
staff reported that a large proportion of early intervention service users did not speak English
as their first language or had poor literacy skills, including digital literacy skills, and would,
therefore, find it difficult to understand the information presented in digital tools such as
apps. This concept of the digital divide led to perceived concerns that apps would only ‘be
for the benefit of a real minority of people’ and disadvantage people from low socioeconomic
backgrounds in particular (this point comes out in the study).

Concerns were also expressed about the potential impact of symptoms on service users’
abilities and willingness to engage with digital technology. For example, many staff provided
examples of working with service users who had symptoms associated with psychosis that
were directly related to technology or expressed concerns that a smartphone app may exac-
erbate symptoms (this point comes out in the study).

Smartphone apps more specifically were seen to have wider reach in comparison to comput-
erised interventions.

Staff also felt that digital tools have the potential for people to feel more empowered in their
health care, affording them more control and choice over the way they engage with and
receive mental health care

Some clinicians highlighted that these tools may be particularly acceptable for people who
find communicating face-to-face challenging due to the opportunity to receive an interven-
tion without the need to directly speak with another person

continued
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TABLE 18 Evidence scan, included papers (continued)

No. Authors

12 Myrtheetal.

Title Source Year Summary

e Clinicians advised that digital tools need to be password protected and that anonymous user-
names should be used rather identifiable patient data (bear in mind here we are talking about
treatment of psychosis).

e A common fear expressed by staff was the complexities of, and responsibility for, identifying
and managing risk. Staff felt that such a ‘constant stream of information would be over-
whelming ... and impacts on whether we are able to respond’ (participant 17, group 2), thus
adding to already-stretched workloads.

o Staff felt that real-time monitoring would require additional professional responsibility that
they felt cautious about. While staff raised issues around access to, and responsibility over,
risk disclosures using technology, they also felt that it was important to give service users the
opportunity and space to freely express distressing experiences

e Digital tools to be presented to people as an adjunct to, rather than replacement for, their
health care.

Considering patient safety BMC Medical Informatics 2019 Risk detection model: Exactly how to detect a risk situation depends on two factors that might

in autonomous e-mental and Decision Making 19:47 differ per AEMH system. The first factor is what type of input the AEMH system gets from the
health systems - detecting user. Some systems allow free-text input from the user and work as a type of chatbot, while

risk situations and referring others work with closed questions and questionnaires. A system with free-text input is capable
patients back to human care of screening the input on keywords and phrases related to risk situations. Additionally, it might

include specific questions for risk screening. A system without free-text input would need to
rely on the second screening method. To determine how to detect a risk, the second factor is
whether there is a measure for the risk situation that can be used to establish a threshold for
referral. The exact threshold score needs to be established in concord with clinical specialists. It
might also be necessary to adapt the threshold during use if it becomes clear that too many or
too few situations are detected. It is important to note that posing questions to establish risk
thresholds might only be appropriate after a possible risk situation has already been detected,
which is why this action is not located in the detection part of this model. Especially for suicide,
posing unwarranted questions about suicidal ideation might not be the preferred approach.
Suicide contagion is a well-studied phenomenon where hearing about suicide prompts suicidal
people to commit suicide. This means that care should be taken to only pose suicide question
when the situation already indicates this might be a problem.
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No. Authors
13 Deppetal.

Title

Mobile interventions for
severe mental illness design
and preliminary data from
three approaches

Source

Journal of Nervous

and Mental Disease
198:715-21.
https://doi.org/10.1097/
NMD.0b013e3181f49ea3

Year

Summary

2010 This study provides the rationale, design, and preliminary data from three clinical trials of

mobile interventions developed for bipolar disorder or schizophrenia. There was no evidence
for overriding operational and logistic barriers (e.g. loss of devices), rates of adherence to

mobile interactions were similar to that seen in other populations, and qualitative feedback
from consumers indicated perceived usefulness. There are several commonalities among the
three pilot studies that likely enhanced the capacity of individuals to learn to use and to accept
mobile devices. Multimodal training procedures and extensive pilot testing may help to increase
feasibility and reduce the likelihood of implementation problems in the field. We found that many
participants did not have familiarity with mobile devices, particularly in the two studies enrolling
patients with schizophrenia, and training participants in the use of devices combined of model-
ling, practice, and printed manuals. Manuals made use of ‘worked examples’ (Paas et al. 2004),
which are diagrams or screenshots that describe user actions. Careful attention to operational
problems is essential, as particularly in experience sampling, participants view the same
questionnaire many times over the course of the study - therefore small problems or annoy-
ances are amplified (Shiffman et al. 2008). In terms of increasing acceptance of mobile devices,
we observed that early involvement of consumers and other stakeholders assists in fitting
intervention with consumer preferences, helping to promote attitudes toward mobile device as
a helpful tool rather than a nuisance, or worse, paternalistic. Increasing the perceived value of
mobile devices can also be achieved by enabling participants to use other device features (e.g.
cell phone calls, games, calendar functions). Permitting participants to schedule when prompts
or phone calls occurred provides some user control over the experience. Rapid prototyping
(Kinzie et al. 2002) that combines needs assessments, qualitative interviews, focus groups, and
iterative truncated developmental trials in the population is an applicable approach to interven-
tion development.

References: Kinzie M, Cohn W, Julian M, et al. A user-centred model for web site design:

needs assessment, user interface design, and rapid prototyping. J Am Med Informatics Assoc
2002;9:320. https://doi.org/10.1197/jamia.M0822

Paas F, Renkl A, Sweller J. Cognitive load theory: instructional implications of the interaction
between information structures and cognitive architecture. Instruct Sci 2004;32:1-8. https:/doi.
org/10.1023/B:TRUC.0000021806.17516.d0

Shiffman S, Stone AA, Hufford MR. Ecological momentary assessment. Ann Rev Clin Psychol
2008;4:1-32. https://doi.org/10.1146/annurev.clinpsy.3.022806.091415

AEMH, autonomous e-mental health; Al, artificial intelligence; CBT, cognitive behavioural therapy; RCT, randomised controlled trial; SD, standard deviation; SWiM, strength within me.
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Appendix 2 Project documents

Appendix 2a: Phase 2 interview topic guide

Patient interview topic guide

How often have you been invited to use the WardSonar device?

Over what sort of time period?

What time of day?

Did staff, when they asked you to take part, explain it at all?

Did you find it easy or difficult when you completed the survey?

When you completed the survey did it change the way that you felt about the ward in any way?

Do you have any ideas about how we can improve the tool?

Staff interview topic guide

How long have you been using the WardSonar monitoring tool?

Have you administered it to patients? (If yes, how have they responded?)
How was this process?

Barriers and enablers

Future implementation

In what ways have you used the information? (To manage safety? Can you expand?)
Timings and forums

Barriers and enablers

Consequences of the data being available visually

How could WardSonar be improved? (questions or usage)

The dashboard

The process

FIGURE 21 Phase 2 interview topic guide.

Copyright © 2024 Baker et al. This work was produced by Baker et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For
attribution the title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.
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Appendix 2b: Staff questionnaire for pre- and post-implementation analyses

Questionnaire Booklet

(Staff)

PLEASE RETURN COMPLETED BOOKLETS TO THE BOX LOCATED IN THE STAFF AREA OR HAND
BACK TO A WARDSONAR RESEARCHER ON THE WARD

134
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The #WardSonar research team are asking all staff on the ward to complete this questionnaire booklet
on two occasions during the study (beginning and end). You will also be invited to complete a much
shorter questionnaire on three occasions during the study (beginning, middle and end).

The questionnaires are completely anonymous. There are some questions about you followed by
guestions about how safe the ward feels.

The booklet will take about 10 minutes to complete.
Please tick the box by the answers you want to give.
Please only give one answer for each question.

You can add any other comments at the end.

About you

Age

Gender

Ethnicity

Role (e.g. nurse; HCA)

How many years have you been doing this job?

Approximately how long have you worked on this particular ward?

Copyright © 2024 Baker et al. This work was produced by Baker et al. under the terms of a commissioning contract issued by the Secretary of State for Health 135
and Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,

distribution, reproduction and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For

attribution the title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.
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Please tick one response to each statement about the ward.

This ward has a homely atmosphere

The patients care for each other

Really threatening situations can occur
here

On this ward patients can openly talk to
staff about all their problems

Even the weakest patient finds support
from his/her fellow patients

There are some really aggressive patients
on this ward

Staff take a personal interest in the
progress of patients

Patients care about their fellow patients’
problems

Some patients are afraid of other patients

Staff members take a lot of time to deal
with patients

When patients have a genuine concern,
they find support from their fellow patients

At times, members of staff are afraid of
some of the patients

Often, staff seem not to care if patients
succeed or fail in treatment

There is good peer support among patients

Some patients are so excitable that one
deals very cautiously with them

Staff know patients and their personal
histories very well

Both patients and staff are comfortable on
this ward

This next section asks for your opinions about patient safety issues, medical error and event reporting.

¢ ‘Patient safety’ is defined as the avoidance and prevention of patient injuries or adverse events
resulting from the processes of healthcare delivery.

e A ‘patient safety event’ is defined as any type of healthcare-related error, mistake or incident,
regardless of whether or not it results in patient harm.
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Please tick one response to each statement.

How much do you agree or disagree with the following statements about your unit/work area?

Strongly Neither agree

disagree |Disagree |nor disagree

In this unit, we work together as an effective team

In this unit, we have enough staff to handle the
workload

Staff in this unit work longer hours than is best for
patient care

This unit regularly reviews work processes to deter-
mine if changes are needed to improve patient safety

This unit relies too much on temporary, float or staff
as needed

In this unit, staff feel like their mistakes are held
against them

Strongly Disagree | Neither agree |Agree |Strongly
disagree nor disagree agree

When an event is reported in this unit, it feels like the
person is being written up, not the problem

During busy times, staff in this unit help each other

There is a problem with disrespectful behaviour by
those working in this unit

When staff make errors, this unit focuses on learning
rather than blaming individuals

The work pace in this unit is so rushed that it nega-
tively affects patient safety

In this unit, changes to improve patient safety are
evaluated to see how well they worked

In this unit, there is a lack of support for staff involved
in patient safety errors

This unit lets the same patient safety problems keep

happening

Copyright © 2024 Baker et al. This work was produced by Baker et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For
attribution the title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.
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How much do you agree or disagree with the following statements about your immediate supervisor,

manager or clinical leader?

Strongly

disagree | Disagree | nor disagree

My supervisor, manager, or clinical leader seriously considers
staff suggestions for improving patient safety

Neither agree

Strongly
Agree | agree

My supervisor, manager, or clinical leader wants us to work
faster during busy times, even if it means taking shortcuts

My supervisor, manager, or clinical leader takes action to address
patient safety concerns that are brought to their attention

How often do the following things happen in your unit/work area?

Think about your unit/work area:

Most of
Never Rarely Sometimes the time Always
We are informed about errors that happen in this unit
When errors happen in this unit, we discuss ways to
prevent them from happening again
In this unit, we are informed about changes that are
made based on event reports
Never Rarely Sometimes Most of Always
the time

In this unit, staff speak up if they see something that
may negatively affect patient care

When staff in this unit see someone with more author-
ity doing something unsafe for patients, they speak up

When staff in this unit speak up, those with more
authority are open to their patient safety concerns

In this unit, staff are afraid to ask questions when
something does not seem right

How often do the following things happen in your unit/work area?

Think about your unit/work area:

Never

Rarely

Sometimes

Most of
the time

Always

When a mistake is caught and corrected before reaching
the patient, how often is this reported?

When a mistake reaches the patient and could have
harmed the patient, but did not, how often is this reported?

NIHR Journals Library www.journalslibrary.nihr.ac.uk
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In the past 12 months, how many patient safety events have you reported? (Please circle one option).

None

1-2

3-5

6-10

11 or more

a0 oo

Patient Safety Rating

Poor Fair Good Very good Excellent

How would you rate your unit/work area on patient safety?
(Please tick one option)

How much do you agree or disagree with the following statements about your hospital?

Think about your hospital:

Strongly Neither agree

disagree Disagree nor disagree

The actions of hospital management show that
patient safety is a top priority

Hospital management provides adequate
resources to improve patient safety

Hospital management seems interested in patient
safety only after an adverse event happens

When transferring patients from one unit to
another, important information is often left out

During shift changes, important patient care
information is often left out

During shift changes, there is adequate time to

exchange all key patient care information

Your comments

Please feel free to provide any comments about how things are done or could be done in your hospital that might affect
patient safety.

Thank you for completing this questionnaire.

Please put it in the box located in the staff area or return to a WardSonar researcher on the ward.

Copyright © 2024 Baker et al. This work was produced by Baker et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For
attribution the title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.
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Staff questionnaire for real-time analyses.
Real-Time Questionnaire

(Staff)

THIS QUESTIONNAIRE WILL TAKE 2 MINUTES TO COMPLETE. PLEASE RETURN THE COMPLETED

QUESTIONNAIRE TO THE BOX LOCATED IN THE STAFF AREA OR HAND BACK TO A WARDSONAR
RESEARCHER ON THE WARD

About you

Age

Gender

Ethnicity

Role (e.g. nurse; HCA)

How many years have you been doing this job?

Approximately how long have you worked on this particular ward?

What shift pattern are you on right now? (Please tick)

Early Late Long day Night Other (please specify)

Please add the current date and time

Date (dd/mm/yyyy)
Time (e.g. 10.25 a.m.)

140

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/UDBQ8402 Health and Social Care Delivery Research 2024 Vol. 12 No. 14

Please tick one response to each statement.

Poor Fair Good Verygood Excellent

Right now, how would you rate your unit/work area on patient safety?

Neither

Strongly agree nor Strongly
disagree Disagree disagree Agree agree

Right now, my practice is not as safe as it could be because of work
related factors/conditions (e.g. staffing, patient factors, teamwork)

Please tick one response to each statement about how the ward feels right now.

| agree

Right now ... Somewhat

Really threatening situations can occur
here

On this ward patients can openly talk to
staff about all their problems

There are some really aggressive patients
on this ward

Staff take a personal interest in the
progress of patients

Patients care about their fellow patients’
problems

When patients have a genuine concern,
they find support from their fellow patients

Copyright © 2024 Baker et al. This work was produced by Baker et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For
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Appendix 2c: Example of an interim report for technical developers

Introduction

The mental health literature indicates that staff, patients and carers all perceive safety slightly
differently. Staff and carers are far more likely to focus upon physical safety, for example,
avoidance of self-harm, whereas patients view emotional and psychological safety as equally, if not
more, important.

What is reported below has emerged from interviews with mental health staff only. Each section follows
the same format: headline findings, followed by an illustrative quotation(s), followed by what this means
(potentially) for any technological development.

e Staff see patients as more sensitive to safety concerns than they are (this is both positive
and negative).

e Threshold for safety is higher for staff than patients because staff know what is going to happen next
to deal with an incident, patients don't.

e Patients don't have preloaded knowledge of other patients, they haven't read the case notes, so an
incident can be more scary for patients than staff.

e Staff see patients' feelings about safety as relating to their pathology, for example paranoia. Feeling
unsafe can be seen as a proxy for suicidal intent.

e Staff see patients as having trauma responses and which leads them to having highly sensitive
sensory reactions. This can be seen as positive or negative by staff, that is patients can be seen as
informative or over reactive.

e Staff normalise distress, whereas patients, especially new patients, do not.

e ‘The Safety Thermometer [was flawed as there were] ... thousands of reasons that patients didn’t feel
safe ... they'd ... be absolutely distracted by everything else in the world that didn’t make them feel
safe, whether those be symptoms or otherwise. So | don't think something like that worked because
it was far too vague’.

And

e ‘[Patients pick up on safety issues] ... much earlier than we do. I'm always astounded by how
... patients know exactly what'’s going on ... [they] pick up on the controlling nature of the
micro interactions’.

e What this means.

e Any safety data fed through to staff might need to be anonymised (so it can't be linked to a particular
patient pathology).

e Safety data need to be specific, not simply asking about feelings of safety/lack of safety.

e Data need to be salient so that staff take them seriously: it needs to trigger the staff threshold
for safety.

e Safety is a multifaceted concept that can mean different things to staff depending upon their
professional role and career stage.

e Safety can be seen as primarily a nursing concern, whereas it is the responsibility of all staff, from
consultants to domestics.

e Staff understandings of safety relate to experience of handling previous safety incidents and a
building of confidence in doing so.

e Safety relates to having the skill set required to deal with incidents, for example, de-escalation and
communication techniques.

e Safety relates to working with knowledgeable and engaged staff that can be relied upon, that is not
too many bank/agency staff who may have no alignment to the ward.
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e My experience of safety has definitely changed, my understanding, research, models of the interven-
tions that we use more than when first trained which isn't long ago compared to other people that |
work with.

What this means
Any technology should allow for a multifaceted conception of safety according to role and career stage
so that individual staff reading the data will recognise something as a safety concern.

Safety incidents are often preceded by micro-cues but in the context of complexity:

Word slip

‘A look’

Demeanour

Way someone walks-with their ‘head down’
Voice - -both tone and content

A lot of activity or movement/noise on the ward

Space: how it is being used on the ward by both staff and patients. Are all patients in one place on the
ward (or nowhere to be seen?)-sometimes referred to as ‘retreat and swarm’. Are staff visible on the
ward? Where? (or nowhere to be seen).

Deviation from the normal, for example someone in their room who is normally in communal areas, or
vice versa; someone eating in their room who normally eats in the dining room, or eating faster than
normal in the dining room, or a norm breached by patients or staff.

Language changes, from proactive to reactive, staff become more directive:

‘lif the] patient is acting different to usual ... [gives example of patient who unusually sat in TV lounge]
escalated through the day and she became more and more withdrawn and ... isolative and then that
wasn't picked up by the staff and she was found ligatured in the lounge’.

And

‘The wards are so complex ... lots of things contribute to it ... lots of small things ... that then become
a big thing ... it’s pattern recognition as well’.

And
‘when there’s some social norm that’s been breached, by the patient maybe but also by the staff’.

What this means
These micro-cues could be held in a database and if/when input into a digital technology by pa-
tients they can alert staff to a potential incident unfolding, particularly if multiple cues or ‘patterns’
are identified.
Staff may not respond to one cue but may need evidence of several before they intervene. (Thus,
this can be conceptualised in synchronic terms, as events at one point in time, or as diachronic, as
events that develop one after another that significantly alter the milieu, that is the ripple/domino
effect.)

Cues could be differentially weighted.

Safety incidents and micro-cues are gendered.

Men more often elicit intimidating, violent and aggressive behaviours whereas women tend to with-
draw or want increased staff attention.

Copyright © 2024 Baker et al. This work was produced by Baker et al. under the terms of a commissioning contract issued by the Secretary of State for Health
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Mixed wards can have a differ dynamic to single sex wards: either, sexual safety can be an issue
on mixed wards, with both male and female patients reporting feeling safer on single sex wards,
or, they can have more balance with men and women using informal controls to check each
other's behaviour.

Men are more likely to get in the middle of an ongoing incident.

Women are more likely to self-harm.

A female staffed male ward can present particular safety challenges.

‘men generally, | think, act more intimidating. And a lot of the ladies kind of retreat and go quiet, or
will want to spend more and more time with you’.

And

[on an] acute male ward ... when you have people ... on the sex offenders register ... they tend to be put
on our ward ... and we're a largely female staffed ward ... sometimes that actually affects our personal
safety ... we end up having to brief everyone from the domestic about not going in to rooms on their own.

What this means
All female, all male and mixed wards may all need different metrics to trigger a safety concern to
reflect the gender composition of each.

Gender mix between patients and staff is another context variable to consider.
Milieu and contagion.

All staff seemed to agree that milieu and contagion exist even if they found these hard to articulate.
Many metaphors were used for contagion: ripples, pressure, domino effect etc. For milieu-
environment, atmosphere, a feeling.

There was overall agreement that one safety incident could lead to others and that this effect could
last from an hour up to 2 days on the ward. It was recognised that it can be transferred from shift
to shift.

There are often differences between night and day shifts (the latter is more difficult).

One person can upset a whole ward, in part by diverting resources from other patients. Restraints
particularly upset the ward.

Contagion spreads differently on male and female wards (men get aggressive/interfere, women
withdraw or seek staff support).

Contagion can be more acute on wards with patients with learning disabilities:

[it lasts] probably an hour or two ... sometimes it'll go into the nightshift ... it carries on again be-
cause then there’s more people available ... that are refreshed ... it's not intentional, people don’t
intentionally think right, we'll just drain these new staff, that's not the way it works, it’s just that’s
human behaviour, isn't it, that’s what happens.

And

In my head 2 days is the maximum to it. | think sometimes....resentments rumble on and then there’s
retaliatory things but usually after 2 days things are starting to calm down, that arousal curve, again.

And
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‘| definitely saw the difference between day and nights ... [so |] speak to people straight away, start
turning the lights down a little bit, ask people if they want a brew and a toast, you know, it’s late at
night, you start putting those routines in place plus it's quieter, there's not as many people around,
it's a bit easier’.

And

The whole ripple goes through the whole ward ... so, it doesn’t take long for everybody to know that
XXXX was restrained and ... that then causes upset for everybody

And

| think [contagion] ... depends on the dynamic of the service users ... some ... love to get involved in an
incident ... [others will just]. ... listen, and if you ask them to move away from the situation ...

And

As soon as we have one lady going up there, everybody else is jumping in and either competing for
volume or trying to soothe someone ...

What this means
Any technology may have to incorporate an alert status (for up to 2 days) when a safety incident has
occurred. The technology may have to become more sensitive during this period.
The technology would need to be able to pick up and collate input from patients perhaps in differ-
ent areas of the ward to indicate that an incident was spreading, for example, increased anxiety or
input activity by patients into the technology.
The technology needs to see night and day as different contexts and incorporate that into any alerts.
Milieu and contagion operate according to ward profile thus the technology would ideally incorpo-
rate this factor (e.g. all male, all female, mixed wards).

A digital technology on the ward: divided opinion.

There is some variation between trusts in the capacity for a digital technology to be incorporated
into ward life some have superb Wi-Fi, others don’'t have enough computers and are still using pens
and paper.

Views were divided over the usability of iPads and phones by patients to input safety data. Some
felt that patients could easily do this, whereas others highlighted that some patients cannot read
and write.

Direct patients to bespoke website.
Not all patients speak English or have English as their first language.
Any technology would have to be very structured and focused to work.

A simple technology of smiley/sad faces or traffic light system was thought a good idea by some and
usable by patients, though others thought patients would report in the negative all of the time with
such a system.

A mixture of words, pictures and sound clips was suggested.

It is no good knowing that patients feel unsafe staff need to know why.
Most staff thought that patients could report on ward safety.

Some staff would struggle with interpreting the data.

Any technology may need to operate independently from nursing staff.
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There's a ... role there for education because it's that assumption ... patients know how to work
these things. Some ... can’t even read or write, so how can we expect [them to] engage with technol-
ogies [they need] ... skills to engage with it meaningfully.

And

... we have to embrace digital ways of working as we move forward because that’s the way the world
is moving ... that's the way younger people understand the world and they’re going to be the newly
qualified nurses of tomorrow ... the Band 6s ... [and] Band 7s of the future.

And

We take a photo of the QR code for their friends and family and then they fill out our surveys on
the iPads and they're quite receptive to that, | think that’s probably better than paper and pens,

| don't know if you could maybe develop a QR code that directs you to a website and just do it that
way? ... we've got amazing Wi-Fi.

What this means
Any technology is going to have to engage with a wide range of patients and abilities, making it
accessible to those without reading/digital skills but not being too simplistic and potentially patron-
ising for more able patients.
Some staff would struggle to interpret the data and may need training or more training than others.
Potentially problematic for staff qualified a long time.

Measures of safety
Both quantitative and qualitative measures would be needed.

Some cues might be given more weight, numerically, than others.

Data should be collected daily and sent to an app (for patients/staff) or a dashboard/computer
(for staff).

Numerical scores could be assigned to feelings of safety by patients.

Safety can be measured in language both body and verbal when safety is diminishing language
becomes more reactive and here and now. Staff may become ‘shouty’.

Patient reporting activity is a valid construct in itself and indicates safety concerns, even if the
reporting is incorrect in the detail.

‘having a threshold where ... a nought to ten scale where once you hit four, that triggers a safety
huddle, once you get to six or eight ... that triggers an MDT discussion. | think the issue ... with
that though is ... to have that huddle or ... MDT discussion because if you've got to ... the high-
er end of the scale ... the likelihood is that you need staff on the ward, observing to maintain
people safety’

What this means
Any technology needs to incorporate the input of quantitative and qualitative data, perhaps giving
patients the choice of drilling further and further into how they are feeling. Some may want to give
basic information.

Stress for patients should be considered.
Thresholds/scales need to be built into the system, triggering alerts to action.
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What to do with the data
There appear to be four options to streaming the data to staff that staff interviewees thought
would work:

e Live, continually and directly to staff phones via apps while on the ward.

e At daily meetings huddles and handovers this could be via phones or existing computer systems.
e Digital display boards.

e Direct patients to bespoke website.

At weekly meetings-reporting, community meetings, mutual help meetings, again adapted to exist-
ing computer systems

At monthly meetings - ‘community’ - often involve patients.

Data could be displayed in the patient lounge.

Every ward is different.

There was recognition that any technology would be experimental at first.

Live, continually and directly to staff by phone app

A lot of us on our ward, use our phones all the time ... 'cause we use it with patients, whether we're
listening to music, discussing things, you know? So we're quite open with our mobile phones. If |
didn’t answer e-mails on my mobile phone, | probably wouldn’t answer a lot. Our ward it’s not seen
as a negative that staff do actually have their phones, 'cause they're interacting with service users for
their use. | don’t know, sometimes 10 minutes can be enough for you to and intervene ....

To existing computer systems/digital display boards
[l don't see] see why we couldn’t pull up your daily ... screen for your safety huddle ...
And

| wonder whether there’s a digital display board when you walk on the ward and staff can check out
on it and check in on it as well.

Daily meetings: huddles and handovers (from one shift to another)

Handovers would be really good. You could say, such and such has said this, or the data that’s come
through on the app has shown this, this and this, and then plan ... we need to be more vigilant, you
need to spend one-to-one time with such and such, we need to keep da, da, da, separate. ... if it was
drugs coming on the ward, we need to be better with searches, so definitely handover. Safety Huddles,
great when you’ve got the staff in numbers to be able to pull people off the floor ....

And

You would want something that comes through ... and you can discuss it in your safety huddle ... this
is what the patients are telling you ... having something that you could then pick up on a daily basis
and use as a team.

And

We have another huddle at tea time again and that would probably be the best one that | would ...
use to talk about things that we've done through the day, how’s it going ... we call it a havoc huddle.
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At weekly review meetings
Even if it's a summary ... we do weekly [meetings] ... being able to talk about that would be quite
useful and say, we ... understand that last week was a really difficult week, particularly over
the weekend ...

Information needs to go to patients
[WEe] ... should be able to feed that back to the patients and say ... you told us this and this is what
we're going to do ... if patients don't see any change ... then they’re just going to stop filling out that
information. So it needs to be something that goes maybe both to the staff but also to the patients.

And

[Feeding back to service users] ... would be helpful ... it might help people take a little bit of responsi-
bility for their contribution to the environment ...

Every ward is different
[E]lven though they talk about policies and procedures, systems and processes, every ward does
everything differently ... nothing is in the same place. They don't even do the handovers the same
way ... there'’s inconsistency there.

Any tech experimental at first

| think you'd have to try ... a few different things.

What this means
Whichever route is chosen, or chosen for any ward, means it would have to work within existing
ward and trust systems. There may have to be several versions of the same technology, or a suitably
plastic technology, to adapt to different wards structures, systems and conditions.

Potential harm to patients.
Only 1 of 10 of the respondents mentioned potential harms to patients but it worth considering.
We spend our time trying to ... help patients relax and ... slow down their thoughts and process ... it
can only harm them, to ... say, your job today is watchman of the ward ... that constant stress state
that they’re going to be in, it's going to harm them psychologically, it's going to harm them physically.
What this means

We may need to offer patients different levels of engagement so that the most vulnerable to stress
can contribute (or not) as they feel able to.
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Appendix 2d: Technical report

Technical development report for WardSonar
Prepared by
Michael Stephens (mike@ayup.agency) and Steven Taylor (ste@ayup.agency)

https:/ayup.agency
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Deployment process
Post Deployment challenges
Challenges faced
Challenge 1
Challenge 2
Challenge 3
Challenge 4
Challenge 5
Challenge 6
Challenge 7
What we'd do differently
Annex (a) to technical report: user stories
Annex (b) to technical report: device set-up guide
Technical brief
High-level summary
The overall aim is to develop a suite of digital products that facilitate the anonymous collection of real-
time patient safety data and measures within acute mental health wards.
All data collected:
e should then be computed and presented to ward staff for real-time analysis and to inform their
decision-making with any interventions they might make.
e should be made available to research staff for detailed analysis after the implementation period

comes to an end.

Key user stories
The three key user stories that underpin the digital products are as follows:

e As a service user, | want to easily and anonymously report how | am feeling on the ward, so that staff
are aware and can take action.

e As a member of staff, | want a secure and easy to use dashboard to review data submitted, so that |
can get a gauge of the ward atmosphere.

e As aresearcher, | want to be able to see all collected data points, so that | can perform detailed
analysis on how the digital products were adopted and what impact they might have had.

Key considerations
The suite of digital products should:

e be co-designed with stakeholders in order to test assumptions and validate designs;
e have strong UX design - they need to be simple, easy to use and accessible;
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be secure and anonymous;

use existing open-source technology wherever possible;

be developed technology in line with NHS standards where possible;

have an ‘opt-in’ approach to usage;

e consider potential issues such as Wi-Fi dead-spots and technology constraints within clinical settings;
e collaborate with information governance leads to conform to information governance and data
protection standards.

Proposed scenario usage
The developed ‘app’ will be loaded and accessed on a tablet device which will be stored on the ward
throughout the intervention.

The tablet device will be taken around the ward by a member of staff to patients one at a time. Patients
will be able to opt-in or opt out of providing data. Any inputted data by patients will be recorded via
the app and will be automatically sent back in real time to the central database. If Wi-Fi is temporarily
unavailable on the ward, then the inputted data will be stored locally on the device in ‘offline’ mode.
When the device comes back into Wi-Fi range the data will be automatically submitted to the

central database.

Patient data will be monitored through a ‘staff dashboard’ which authorised members of staff only are
able to access, via a desktop or laptop computer, that displays real-time patient-inputted data, charts
and metrics.

Technical approach

High-level technical architecture overview

The digital products developed will be built using open web standard technologies (e.g. HTML5, CSS3,
JavaScript, PHP) in a componentised and scalable way, to allow modifications and future developments
to easily happen.

All digital products will be hosted in a custom cloud environment built on top of the Amazon Web
Services (AWS) Infrastructure. Technical details of the infrastructure are described below attached to
each of the digital product's descriptions.

Figure 22 shows all of the digital products to be developed, how they interact with each other and sit
within the wider context.

Developed digital products

Recording interface

The recording interface facilitates the collection of patient safety data and measures within acute mental
health wards. The interface is presented as an app on a tablet device on which patients are asked to
answer a few simple questions about how safe they feel on the ward. No patient data is collected and all
data collected on the interface is anonymous

Data are recorded in real time and sent to an API (see below) for data processing. The questions

that patients are asked on the interface were determined from the environmental scan findings and
co-design workshops. Particular attention has been paid to the UX of the interface, especially in
understanding contextual constraints and pressures that patients may be experiencing (e.g. location
when entering data, what device they will be using, what might their mental state be at the time of data
entry). Similar attention to detail with respect to accessibility is also important to ensure the interface
can be used by a wide range of users with varying abilities.
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FIGURE 22 Digital products in context.

The interface has been built to WCAG 2.1 AA standards and is device agnostic (i.e. it is usable across
most modern devices, platforms, operating systems and internet browsers). Patients are able to respond
via a device supplied by ward staff.

Technologies used The core technologies used to develop the recording interface are:

e HTML/CSS (HyperText Markup Language/cascading style sheets) - the underlying technologies of
the web. HTML and CSS were used to develop the core structure and provide visual styling.

e ReactJS 17+ - an open-source JavaScript framework for building component-driven web applications
and user interfaces.

e MaterialUl 4.11 - an open-source comprehensive suite of user interface tools that can be reused to
develop interfaces faster and with consistency.

Infrastructure Each ward has its own unique deployment of the core recording interface product with
each ward having its own unique ‘instance’. The recording interface is completely separate from other
wards and accessible via a unique URL to ensure an easy-to-use experience for patents submitting data
and to avoid increasing the number of questions asked, for example, ‘which ward are you on?’. This
approach also helped to eliminate the potential of malicious data submissions across wards.

Each ward has its own subdomain which is automatically generated using a random string of characters
as the subdomain. For example, ‘{4-6 char}.wardsonar.co.uk.

The instances of the product are stored in an S3 Bucket fronted with a Cloudfront distribution to
handle caching and SSL termination. Route 53 DNS records have been updated automatically through
a Cloudformation script which generates the unique subdomain values. Secrets manager has also been
used to store API keys, credentials and configuration values for the recording interface.
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How does the ward atmosphere feel right now?

Please pick one

Neither calm
Very calm Calm nor stormy Stormy Very stormy

FIGURE 23 Patient interface.

Staff dashboard

The staff dashboard is the main interface used by staff to view data submitted by patients. It is primarily
accessed in specific, authorised locations, such as the ward office and provides real-time snapshot data
and greater informational insights through the use of interactive data visualisations.

Co-design work with healthcare staff, statisticians and researchers determined the exact requirements
of how data should be represented on the dashboard, including barometer-style visualisation of ‘How is
the ward feeling’, SPC charts, graph and statistical metrics. Monthly/weekly/daily/shift aggregate data is
available and comparable to historic time periods.

Number of Submissions What direction is it going in?
Total Completions Abandoned Getting Calm The Same Getting Stormy
34 32 2 3.13% 31.25%  65.63%

How does the ward atmosphere feel to you?

What is contributing to how the ward feels?

20

The ward environment

15

10

The other patients

0 How I'm feeling
Stormy Calm
Meither Calm nor Stormy Very Calm 0 2 4 6 8 10
How is the ward feeling?
5 = Very Stormy How is the ward feeling?
4 = Stormy
3 = Neither Stormy nor Calm
2 =Calm — Atmosphere ucL LoL
1 =Very Calm 1

0.75

05

025

0

FIGURE 24 Screenshot of the ward F staff dashboard (identifiers removed).
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Each ward has their own staff dashboards independent of other wards, so no data can be exposed
between wards. The dashboards are behind a layer of authentication and can only be accessed by
authorised staff members with login credentials.

Technologies used The staff dashboards have been developed within the openly available Data Studio
tool, which is produced and provided by Google. Budget and time constraints meant that an ‘off the
shelf’ product for data visualisation - a scan of the market highlighted Google Data Studio as the most
appropriate and cost effective.

Data Studio was connected securely to the underlying database where the raw data recorded by
patients was held. This enabled much greater control over reporting and presenting of the data than
would be possible through the relatively simple API that was created.

Having access directly to the raw data set meant data was able to be computed, reformatted and
presented with the in-built scripting language, in the ways which the co-design work highlighted.

Infrastructure The staff dashboards are hosted directly within the Google Infrastructure, however
a couple of alterations to our infrastructure were required in order to achieve a stable and secure
connection from Google to our database:

e Aread-replica MySQL database was deployed - this is a read-only and real-time version of the live
database but is exclusively used for data computation and reporting. Using a read-replica means
these high resource intensive tasks do not affect the performance or stability of the master database.

e By default, the database within our infrastructure is not accessible publicly and is behind several
layers of network security and firewalls. For the dashboards to connect, a secure link had to
be created to allow Google servers to connect. This was achieved through whitelisting a set of
intellectual properties that belong to Google, which allowed access into Virtual Private Cloud to
connect to read-replica database instance.

Ward interface

The ward interface communicates the output from a specific measure for public consumption. Through
co-design work, the specific outcome measure was determined to be ‘How does the ward atmosphere
feel today?’. The outcome measure is displayed in the form of a barometer and shows the average milieu
rating for the current shift.

The ward interface has been designed to displayed on a television, desktop computer monitor or
tablet devices.

Technologies used The ward interface is a subsection of the recording interface product, accessed by
appending/dashboard to the URL and thus uses the exact same technologies.

Using the same code base for the ward interface allowed us to entirely reuse code and develop the
interface much quicker, especially as the existence of the ward interface product was unknown from the
start and something that co-design informed.

Application programming interface

An API, that is central to the digital products, has been developed in line with as many best practice
government and health standards as feasible. The API is used to link all of the digital products together
with the underlying data storage engine. It facilitates data recording, processing, representation and
exporting. Where possible, we used an open data format standard so that the data can be interoperable
with other systems/products (e.g. JSON, REST, OpenAPI).
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How does the ward
atmosphere feel today?

Neither calm
nor stormy

Very calm Very stormy

FIGURE 25 Screenshot of the ward F interface (identifiers removed).

The API has a one public endpoint (/stats) which returns a single computed payload that is used to
power the ward interfaces. The rest of the API endpoints require a simple authentication bearer
token which is unique to each ward. This token identifies where submissions are coming from, as well
providing an authentication layer.

Technologies used
The core technologies used to develop the API are:

e PHP 7.2 - The underlying programming language used to create the API.

e Laravel 8.12 - An open-source application framework written in PHP that provides some reusable
code for common tasks (e.g. validation).

e MySQL 5.7 - The central database engine used where all data is stored and accessed.

e PHPUnit: 9.3 - Alibrary to help with automated testing of the API.

Infrastructure

The APl is hosted on a dynamically sized group of application servers, fronted with a load balancer. All
requests to the API first are forwarded to load balancer which then decides which application server to
send the request to. This model allows for automatic scaling to handle traffic spikes.

The API code is packaged up into a Docker container (a unit of software which contains the application
code and all of its dependencies) which is deployed to the application servers via the CI/CD
pipeline Travis.

We make use of CloudFormation which allows most of the infrastructure to be templated and scripted,
which automates all of the tasks of deployment.

Application programming interface exist at the endpoint (api.wardsonar.co.uk).
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FIGURE 26 Database schema extract.

TABLE 19 Description of terms in database schema

Table name Description

clients Clients = wards. Each ward has an entry in this table with a unique id, secret (for authentication)
and urlkey (random 4-6 char which forms the URL for the recording interface)

submissions The main table where all user submissions are stored. Each submission is tied to a client_id (the
ward they are on). If abandoned indicates a user didn’t want to submit data. Atmosphere and
direction fields store the value of the user selection - see below data structure for the options.

causes A populated table with predetermined options of ‘valid’ reasons/causes
cause_submission A table that stores the reason/cause responses by users. Maps submissions to causes via their
unique ids

Database schema

The database engine used to store all data across all products is MySQL. Below (see Figure 5) is an
extract from the database schema which shows the main tables and data styles used to store the
submission data.

How does the atmosphere feel to you today? (Database field: atmosphere)

e -2 Very calm;

e -1 Calm;

e 0O Neither calm nor stormy;
e 1 Stormy;

e 2 Very stormy.
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Is the feeling of the ward atmosphere changing? (Database field: direction)

e -1 Getting calm;
e 0O The same;
e 1 Getting stormy.

Which of the things below is making the ward feel xxx

e 1 The staff;

e 2 The other patients;

e 3 How I'm feeling;

e 4 The ward;

e 5 Other (Database field: comment).

Development approach and resources

In developing the digital tools, we followed an agile, co-creation, human-centred, data-driven and
iterative approach based on the Government Digital Service Agile Delivery methodology framework and
NHS Standards.

Working with mHabitat (aka Thrive by Design) we designed simple prototypes to test with stakeholders.
Design iteration took place after every round of testing until final digital designs were created. Following
the design stage, a series of technical development sprints moved the simple prototypes into technical
prototypes for stakeholders to test via their browsers.

Further testing and feedback were carried out before the final prototypes were approved by the
working group.

Key personnel resource

e Technical architect - to produce and oversee the technical approach and blueprint.

e Designer - to produce high-fidelity wireframes that can go straight into frontend development
based on an existing framework (e.g. material user interface). Only concerned with the design of the
recording interface and ward interface.

e Frontend developer - to create the two/three products (recording interface and ward interface).
To use frontend framework as per designs/wireframes and use a JavaScript frontend framework to
communicate with the API.

e Backend developer - to create the API. Needs to be a very simple way of authenticating and
accessing/exporting the data.

e Data intelligence developer - to create the ‘admin dashboard’ using Google Data Studio.

e Project manager - to oversee the project and ensure delivery.

Deployment process
The process of deployment the digital tools on the wards was as follows:

e The patient recording interface was installed on the ‘Samsung Galaxy Tab A’ device by the
project team.

e The patient recording interface was fully tested on the device and a dummy setup was performed.

e Each participating ward had one device with the recording interface preloaded. This was taken in
person to them by a member of the project team.

e Documentation and guidance was created for device setup and disseminated to the ward.

e ward staff setup the device by following the documentation guide [see Annex (b) to technical report:
device set-up guide] with assistance from team.

e The staff dashboard - accessible through existing computers on their ward.
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Each ward had their own instances of the recording interface, ward interface and staff dashboards. This
meant all wards were in essence completely separate from each other thus restricting the potential of
data access or submission from other wards. However, underlying all wards share the same central API
and database but use authentication tokens/IDs to distinguish between them.

Post deployment challenges

Throughout the deployment of the technology onto the wards and throughout the intervention, a small
number of challenges came up. We highlight the main challenges faced here, along with what action was
taken and future recommendations.

As the technology partner we provided a service level agreement throughout and were on-hand
throughout the deployment and implementation process.

To aid with troubleshooting and debugging, application and infrastructure level monitoring was
implemented through BugSnag and AWS respectively, to proactively monitor the application and
platform for any issues.

Challenges faced

Challenge 1
Problem

Sharing ward-specific Google accounts with multiple people caused Google to flag as suspicious activity.
What we did

Disabled as much verification checking as possible as a temporary measure.

Future recommendations

Every person to have their own account/login and for them not to be shared.

Challenge 2
Problem

Ward was unable to connect their devices to the Wi-Fi @ ward F.
What we did

Issue was resolved by trust IT department.

Future recommendations

More investigation/testing on wards before deployments.

Challenge 3
Problem

‘Data set configuration error’ appeared throughout the dashboards. Connection issues at the start
of deployment.

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/UDBQ8402 Health and Social Care Delivery Research 2024 Vol. 12 No. 14

What we did

The read-replicate server needed to be upgraded to cope with all the database queries that Google
Data Studio was sending. Anticipated just a few connections per dashboard but learnt that Data Studio
doesn'’t ‘reuse’ existing connections and establishes new ones.

Some of the issues occurred due to the data needing to be ‘refreshed’ on Google Dashboard.

Future recommendations

Deploy higher capacity servers.

Challenge 4
Problem

Some dashboards were showing a ‘no data’ error.
What we did

This was because the date range ‘remembered’ what date was selected previously. We updated the
dashboard logic so the date defaulted to ‘today’ to avoid confusion.

Future recommendations

Investing in training users of the dashboard prior to use.

Challenge 5
Problem

Two of the tablet devices were lost.

What we did

Change the password on the Google account to limit data access.
Future recommendations

The ‘reporting interface’ app is not password protected/locked down (to reduce barrier on users
entering data). Could look at introducing restrictions/authentication.

Challenge 6
Problem

While the ‘ward dashboard’ was viewable outside of the ‘staff dashboard’ - the one included within the
‘staff dashboard’ required users to click a ‘proceed’ button to view it.

What we did
No updates - this is a security precaution enforced by Google.
Future recommendations

Further training on how to use/access the dashboards.
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Challenge 7
Problem

Dashboards taken offline - users reported ‘can’t access report’.

What we did

Temporary Google Data Studio outage which meant the connections had to be re-established.
Future recommendations

Have some monitoring tools in place to detect when this happens?

What we'd do differently

Many of the challenges faced with the staff dashboard were related to the use and limitations of Google
Data Studio, which was developed for much different use cases to this study. However, in terms of
minimum required functionality and cost, it was deemed to be the most appropriate piece of technology
to utilise.

Developing a bespoke dashboard that is designed around this specific use case should overcome the
challenges and create a simpler, more refined experience. However, this clearly is budget dependent and
would require investment.

Investing in training workshops on the wards facilitated by the technology partner prior to deployment
would have reduced some of the friction and challenges faced - as a number of the issues were down
to understanding/education about the system and its usage, not necessarily bugs or issues with the
technology itself.

Annex (a) to technical report: user stories

(Arzlae) Iwant (todo ...) So that (goal) MoSCoW
Staff it to all look and sound the same | can use it on any ward M
Staff it to either be consistent or able to match the it works
individual wards
Staff to record positive responses also itisn’t all negative M
Staff to look at a daily screen we can use it in our process now
SU A graded approach to inputs/outputs | can express myself better M
SU to use touch screen it's the same as my phone S
SU option to be anonymous | don’t have to describe why | feeling S
like that
SuU it to express my mood now staff know how I'm feeling S
Staff | want to be able to see/review patterns of
behaviours
SU to flag to staff when there are issues it doesn’t reduce time spent with staff
Staff like it to be used everywhere on the ward so that people in isolation can access M
SuU to understand current perceptions of safety concerns about COVID safety are
captured
SuU maybe an Al element | use a concept familiar to me C
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f::l?e) Iwant (todo...) So that (goal) MoSCoW
SuU messages that are secure | know where the information is going M
SuU private messages my feelings aren’t shared on a board S
SU to report on other things like there are no cups | don’t become agitated about it C
SuU press a ‘suicidal’ button Staff are aware C
SuU staff to use pagers they are aware of the situation/triggers C
SuU alert a member of staff too my safety that’s more | can express my safety C
specific than the nurse call button
SuU say how | feel about other SU - it's not shown on | can say why the ward is like this M
there
Staff to be sure I'm using the information Su don't feel unheard - negative M
reinforcement
SU it support used systems e.g. triangle of care it enhances them
Staff to understand all the small complexities | can recognise a pattern
Staff it to be aware of shift patterns - day vs. night | can look at differences
Staff to use it to review the days/weeks data so we can reflect
Staff to use it to review with SU reflects feedback/collaboration
CT™M the outputs to be meaningful to staff handover/sharing of information is S
supported
CTM outcomes to be meaningful to support clinical patients have better care/improved M
interventions safety
CT™M outcomes to be meaningful to support embedding S
into ward culture
CTM to be able to see/read outputs endure all staff are able to understand
the outcomes/implications
CTM experienced staff to be able to demonstrate their experience is shared and taught
clinical reasoning
Staff to not rely on a scale to instigate a response | don’t lose my clinical reasoning skills C
Staff look at the information | can use it to review with Su or in M
groups
Staff to be able to show Managers/CQC the information conditions are improved C
Staff a tool that triggers reactions actions are proactive/we can plan
CT™M capture staff feelings of safety staff feel safe S
CT™M capture staff feelings of safety Staff side interventions are proactive S
Staff it to understand SU individuals’ ‘norms’ interventions are proactive/appropriate
Staff it to be aware of shift pattern/implications on staff
Staff to record individuals’ ‘usual’ reactions to incidents plans/interventions can be improved
SU 1 to 1 conversations with staff | am heard M
Staff the role of it to be fully explained to the SU there are no detrimental effects on SU
Service have some control over my time/responses | don'’t feel pressured S
user
CT™M to encourage least restrictive practice SU benefit S
continued
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As a
(role) Iwant (todo ...) So that (goal) MoSCoW
CT™M to capture the feelings across the whole ward interventions are proactive M
Service put my feeling in when | want to | can express myself when | want to S
user
Service it to be chained/secured to the wall it's not thrown at me C
User
Staff SU to be able to input then they want they have a sense of mastery S
Staff SU to be able to input when they like we get a true sense of feelings S
Staff reassurances that | am not responsible for break- | don’t have to worry about devices on S
ages/it being stolen etc. the ward
Staff devices to be safe/protected e.g. boxed in everyone is safe, compliant with policies M
Staff SU to be able to record when they want to they don't have to ‘save’ their views for M
groups or other processes
Staff there to be enough Wi-Fi for it to work it can do all it promises M
Staff SU to have lots of opportunities to be heard M
Staff it to be in a booth itisn’t stolen/damaged S
Staff SU to be able to say what they are feeling when they  they have choice S
choose
Staff like to use the system in established processes e.g. it has some meaning and we can explore M
Pipa, Safety huddles, staff meetings reasons why and/or be proactive
Staff like to use it to support safety plans interventions are collaborative S
Staff to know how to respond my actions are appropriate C
Staff it to be safe e.g. the wards computers and lounge TV M
are housed
Staff it to understand the potential difference between awareness is better
male/female SU
Staff to use it in everyday established processes e.g. safety ~ we improve practice/embed it in culture
huddle
Staff to understand what I'm supposed to do with the my actions/care plans are right M
information
SuU to be able to add things anytime of the day/night it shows how I'm feeling
SU like to use my own words | can say things how | want C
SU use a drop-down box of phrases | don’t always have to put my feelings C
into words
SU it to capture individual concerns but also general
ones
CTM for it to support containment it increases safety C
CTM to lessen the impact of a large screen with only SU/Staff feel safe S
negative outputs
CTM to encourage staff presence on the ward SU feel Staff are available M
CTM to support the ward culture of ‘containment’ staff work cohesively S
Staff to see the same as SU we are talking about the same things S
Staff it to be viewable to all we take a shared responsibility in the M
actions
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f::l?e) Iwant (todo...) So that (goal) MoSCoW
Staff everyone to be able to look at a large screen everyone is aware of what’s happening
Staff understand how the SU see’s/feel’s the ward as they | can learn the nature of the micro
‘know exactly what's going on’ interactions
Staff the devices to be safe - ward phones get stolen its achievable M
Service  to use the internet | can do things/look things up C
user
Staff no other functions it can’t be messed with
SuU to use my own phone, | have unlimited data | have control M
SuU to use my own phone, | have unlimited data | don’t have to use the slow computers S
here
Staff ensure data about all SUs are captured The ‘quiet’ SU doesn’t get ignored/ S
parity of care
SU to ensure my friends are ok on this ward | don’t have to worry about them C
SU to ensure my friends are ok on other wards | don’t have to worry about them C
SU use my name staff know it's me S
Staff specifics about what is causing the unsafe feelings | understand what is causing the
feelings
Staff to know if the displays are recorded we can use them later for formulations S
Staff a longer-term record of events debriefings/actions are effective
Staff SU who can'’t read or write to be able to use it everyone can use it
Staff only see my wards information | can concentrate on my ward C
CT™M staff engagement safety is better for staff and SU S
Staff education on how to use it/technology | can use it properly
Staff everyone to chip in the tool is adopted S
Staff any pictures to be more than RAG (red/amber/green),  people aren't just ok, middle or not safe S
e.g. weather symbols or a rainbow colour system
SuU it to show the time as there are no clocks here | know what time of day it is M
SU it to be explained properly - it is an optional extra it does not replace human contact
NOT a replacement for human contact
Staff know what's the data collected for? | understand why we're doing it S
Staff to be able to see the whole ward and individuals in | have a good overview of the S
real time environment
Staff to maybe use emojis people are familiar and can express C
themselves
Staff the tablet to be robust | don’t have to worry about them M
Staff tech that people already know how to use it's easy to use
Staff to use a mobile device/phone its natural
Staff ensure there’s Wi-Fi it works M
Staff no camera Su aren’'t worried about being recorded
SU like it to be easy/familiar to use | don’t have to learn new things S
continued
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As a

(role) Iwant (todo ...) So that (goal) MoSCoW

SU to use my own words | don’t have to use ‘hospital’ words S

SuU Use patient-based words they describe feeling better e.g. S
‘worried’ ‘scared’ ‘fearful’

SuU words that | use/no jargon it has meaning for me M

SU language that isn't condescending | feel like a person M

SU to use bright colours they match the ward C

SuU input using picture and words | can express myself even when I'm M
distressed/have jumbled thoughts

SuU it to use pictures as well as words people who don't speak English can M
use it

Staff outputs may be in colours its graded to support care plans/ C
discharge

Staff to be able to highlight poor environmental conditions  the environment is improved C

e.g. plaster coming off the wall
Staff to look at factors influencing the atmosphere - how | can understand what is happening C
much details?

Staff to know who else is aware we work together S

Staff ALL staff to benefit/understand the system everyone is safe

Staff observe the ripple effect | can understand it better

SuU my world to be safe | can get better C

SU to comment on noise and chaos of the ward staff can do something about it S

CTM, Clinical Team Manager; SU, service user.

Annex (b) to technical report: device set-up guide

WardSonar - device setup

This guide assumes that each deployment in a ward will consist of two tablet devices. One for the patients to use within
the ward to record their feelings and another for the staff within the ward to monitor/view responses.

There are some connect set-up steps to do on both versions of the tablets and then specific instructions to setup each
tablet with the correct applications.

Setup required on both tablets

These steps are aimed at reducing the amount of distractions, clutter and other third-party software on the devices, so
that the respective users will have very limited opportunity to deviate from the primary objective of using the webapp.

e Set-up tablet - don't sign-in to Google account. Skip most of the settings. Don'’t put a password on
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WardSonar - device setup

Settings
Open up the Settings app and navigate and apply the following settings:

e Display
o Disabled ‘Adaptive brightness’
O Increase ‘Brightness screen timeout’ to ‘30 minutes’
¢ Notifications
o Enable ‘Do Not Disturb’
e Lock Screen
O Set ‘Screen Lock Type’ to ‘None’
e Privacy
o Disabled ‘Send diagnostic data’
m  Untick both ‘| agree’ statements
m  Disable ‘Receive marking info’
o ‘Auto-fill service from Google’
m  Disable option
o ‘Ads’
m  Enable ‘Opt out of Ads personalisation’
e General management
O Date and time
®  Make sure ‘Automatic date and time’ is enabled
e Location
o Disable option
e Advanced features
o Disable ‘Direct share’
o Enable ‘Reduce animations’
O Screenshots
®m  Disable ‘Screenshot toolbar’
o Side key
m  Disable ‘Double press’

Uninstall applications
We want to remove all unnecessary applications from the device. Since the devices will exclusively be used to access a
web application via the internet, almost all applications can be uninstalled.

e Important: Do not uninstall or remove the internet application - this is the main application we need to use
e Swipe down from top of the home screen
e Go through each application, in each folder and:
O Press and hold the app icon for a second or two
o  When the pop-up menu appears, press the uninstall option. If there is no uninstall option, there may be a ‘Disable’
option - press this instead. Depending on what application you are trying to uninstall/disable some won't be able to
be removed. You should only be left with the following apps
m  Contacts
Galaxy Store
My Files
Phone
Messages
Internet
Camera
Gallery
Calendar
Clock
Settings

Delete home screen shortcuts
We want the home screen of the tablets to be completely free of all distractions and options - we just want a single
application to be presented to the user who can simply press on it to load
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WardSonar - device setup

On the home screen, press and hold each icon for a couple of sections, when the pop-up appears, press the ‘Remove

from home’ option

O We also want to do this on the home screen widgets too (e.g. the Search bar and Weather widget)

0 Once finished, the home screen should not have any widgets or icons on it

Swipe to the right/left on the home screen to see if there are any other ‘pages’ with applications on them

O If there is a circle next to the small ‘Home' icon in the bottom half of the home screen, then press and long-hold on
the home screen background
B An editor should appear where you can swipe through the home screen tabs and press the trashcan icon at the

top of any pages

Turn off app suggestions

On the home screen, press the three vertical lines button at the bottom of the screen
In the search bar at the top, click the three dots and click settings
Turn off the ‘Suggested apps’ option

Update the devices

Swipe down and go to the Settings app
Scroll down to ‘Software Update’
Click the ‘Download and install’ button for any new updates and follow the instructions on screen

Expected experience

Device is unlocked by single pressing the side button
The home screen is empty except one single icon in the middle f the bottom row of the screen
Swiping down from the top only reveals a handful of applications that couldn’t be uninstalled

Setup required for the user tablet

e Turn on the device and make sure the home screen is visible

e Swipe down from the top and open ‘Internet’

e Navigate to the appropriate webpage using the table below

e Once loaded, click the three horizontal line icon in the top right corner

e Press the ‘Add page to’ icon

e Select ‘Home screen’ and then click Add

e Navigate back to the home screen

e Anicon on the home screen should appear - press and hold this and then drag right to the bottom of the screen in the
middle (above the home button)

Staff tablet

e Turn on the device and make sure the home screen is visible

e Swipe down from the top and open ‘Internet’

o Navigate to the appropriate webpage using the table below

e Login when prompted to Google using the details in the table below

e Once loaded, click the three horizontal line icon in the top right corner

e Press the ‘Add page to’ icon

e Select ‘Home screen’ and then click Add

e Navigate back to the home screen

e Anicon on the home screen should appear - press and hold this and then drag right to the bottom of the screen in the

middle (above the home button)

Prepared by Michael Stephens (mike@ayup.agency) and Steven Taylor (ste@ayup.agency)

https:/ayup.agency/
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Appendix 3 Example of the application of
interview data to the data pool

During the various stages of Phase 1, a number of briefings were drafted to keep the steering group,
stakeholders and technical developers, Ayup, apprised of growing insights from the data. For
example, a technical briefing was drawn up following completion of the health professional interview
data analysis. Key messages drawn from these data at this stage are summarised below:

e Staff see patients as more sensitive to safety concerns than they are (this is both positive and
negative): The threshold for safety is higher for staff than patients, because staff know what’s going
to happen next in order to deal with an incident, and patients do not have that information. They also
do not have information about other patients, so they can be more scared by an incident than staff
are. In addition, staff see patients as having trauma responses and which leads them to having highly
sensitive sensory reactions; and staff normalise distress whereas patients, especially new patients,
do not.

e Safety is a multifaceted concept that can mean different things to staff depending upon their
professional role and career stage, and it is a shared responsibility for all staff regardless of role.

e Safety incidents are often preceded by micro-cues (such as ‘a look’), but the context is complex and
therefore subject to interpretation by staff.

e Safety incidents and micro-cues are gendered. Men more often elicit intimidating, violent and
aggressive behaviours, whereas women tend to withdraw or want increased staff attention. The
social dynamics of a mixed ward can differ from that of a single sex ward. Mixed wards can have a
different dynamic to single sex wards, for example, a mix of genders can facilitate social checks and
balances on behaviour; but there can be more concerns about sexual safety on mixed wards.

e Milieu and contagion: all staff seemed to agree that milieu and contagion exist even if they found
these hard to articulate.

e Opinions are divided about the introduction of a digital safety technology on the ward. For example,
the quality of ward-based Wi-Fi is inconsistent and some wards do not have enough computers
and rely heavily on handwritten records. Views were divided over the usability of digital tables and
phones by patients to input safety data. Some felt that patients could easily do this, whereas others
highlighted that some patients cannot read and write.

e Both quantitative and qualitative strategies would be needed to evaluate safety.

¢ In deciding how best to stream real-time safety data to staff, it was emphasised that every ward is
different, and recognised that any technology would be experimental.

o Few respondents mentioned potential harms to patients, although it was pointed out that asking
patients to monitor safety could induce state of constant stress.
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Appendix 4 Pen portraits

Apple ward pen portrait

Sometimes this ward was very quiet and other times it was chaotic, often because one patient felt restless
and wanted to go outside for a walk but there weren’t enough staff to do this. The staff were consistently
extremely busy and understaffed with the majority of visible staff on the wards being bank support
workers who were very tired. | think the atmosphere on the ward was very changeable, often with a feeling
of unsettledness. | would say this ward had a risk tolerant culture.

R1 reflection, 6 months post-implementation

Timeline
At baseline, R1 noted a ‘stifling’ atmosphere caused by COVID restrictions combined with a spell of hot
weather. Patients could not go off the ward and there were no ward-based activities for them.

In week 4, it was clear that the device was only used when the ward manager was on duty, and the
study was low priority.

[The ward manager] came out and met me in the corridor and looked a bit guilty, in a jokey way, and said,
‘we're really bad at doing the WardSonar Device’.
R1 fieldnotes, week 4

Staff were starting to describe some of the challenges of using the device, for example, one mentioned
that patients could become suspicious if repeatedly asked to answer the same questions. Patients were
broadly supportive of the study:

R1: Did you like being asked about how you felt the ward was feeling at the time?
Patient: Yeah. ‘Cause they don't really ask much.
Patient interview, week 4

In week 6, the ward was very busy with several acutely ill patients. However, some ward activities for
patients had resumed.

R1 noted that five support workers had still not heard of WardSonar, but also this week, the ward
manager ensured that use of the device was at the top of the handover agenda and gave R1 a slot in the
staff meeting to talk about the study. Some staff members expressed positive opinions about the study,
for example:

| think [patients] quite like having a mechanism to feed back to us because | think sometimes obviously,
they can get quite frustrated in here and don’t feel listened to.
Staff interview, week 6

One patient explained,

| felt it was like a way to let people know how | was feeling. And it was, like, an easy way.
Patient interview, week 6

Therefore, the ward manager was promoting WardSonar and staff seemed to be a little more familiar and
comfortable with it.
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R1 had struggled to find people to interview this week, and noted

| think this might have something to do with ... the ward manager, not being present.
R1 fieldnotes, week 6

In week 9, R1 observed,

Generally, staff do not have a good understanding of the study.
R1 fieldnotes, week 9

One of the devices had gone missing. The ward manager decided to keep the other somewhere safe, but
this meant that it was less available for use.

[The ward manager] said that she was worried ... that one of the members of staff might have taken it but
there is no way of knowing this. | say, have you been able to use the other device okay? And then she says,
well we're keeping it in my room, just to try and be a bit safer with it.

R1 fieldnotes, week 9

A patient said,

We did get asked [to use the device] quite a lot [a few weeks ago] but it’s just completely stopped now ...
When the staffing got really bad.
Patient interview, week 9

Some staff expressed reservations about the study, such as:

It’s a bit hard to just intervene in situations that are not going well on the ward, holding a device and
asking them questions.
Staff interview, week 9

At the end of the implementation period,
The ward manager told R1 ‘I didn't have a clue that there was that bit [i.e. the dashboard]’.
They also highlighted the importance of embedding the study in ward routines:

... Regular staff, if they know that there’s a project going on, are more likely to use their own initiative to
go and do it; whereas, if it’'s bank and agency staff, they needed to be told to go and do it ... maybe it’s
something that not all of the staff were on board with and so it didn’t get embedded ...

Ward manager, post-implementation interview

Once a change is embedded into the culture, then it's more likely to happen. And if the staff understand

the rationale for it and they’re part of that and, kind of, on board with it, then they'd be more likely to do it

... We probably didn’t get the time to do some of the preparation work that we, perhaps, would have liked.
ward manager, post-implementation interview

| suppose the whole purpose of it was to get to different points of the day to see if there was variation
across and what those variations were. If you're just doing once a day, it wouldn't feel like you were
gathering the right amount of information.

Ward manager, post-implementation interview
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Acceptability and feasibility
One staff member explained,

Some patients experience paranoia ... So, it’s not really received well by certain patients.
R1 fieldnotes, week 4

Staff and patients also expressed positive opinions, for example

The questions were right straightforward. And | like the pictures on it as well.
Patient interview, week 4

The ward manager emphasised the importance of embedding WardSonar into routines.

[if] it was busy, then [taking the device round] probably wasn’t getting done. Which is, perhaps, the times
that you wanted it to be done ... think at the time that you actually started, it was a really chaotic time on
the ward ... a lot going on in terms of COVID ... it wasn’t on the highest agenda.

Ward manager interview, post-implementation

Suggestions for further development

Patients and staff made constructive suggestions. One much discussed topic was how frequently to take
the device round to patients to collect their views on the ward atmosphere. A commonly expressed view
was that three times a day was too much. As one patient put it, ‘Sometimes you're in a mood. (patient
interview, week 4).

Supporting this point, a member of staff suggested:

Probably, best one is weekly, especially when we're not having the time to do it a lot of the time, if it’s daily
then, there might be days where we don’t actually do it at all, so it’s a bit pointless doing daily.
Staff interview, week 4

To make the device more accessible, staff suggested,

We were thinking, if there was a way that it could be on, like, a stand, sort of thing, say in the kitchen or
something like that, so when patients are coming to get their food, they can ... while they're in the queue,
they can, maybe, do it at the same time.

Staff interview, week 4

Bramble ward pen portrait

This ward was usually very busy, with a high number of patients admitted. Staff were not very
accommodating and often rude and dismissive of others, including patients. This often led to emotional
contagion. For example, when one patient requiring something from a member of staff member was
dismissed, it led to others also questioning the members of staff and huddling up outside the staff base.
This then caused unrest between the staff and patients, until patients’ needs were met. The staff on the
ward were usually bank staff, as like other wards it too was short staffed. The atmosphere on this ward
majority of the time was quite tense and staff weren’t always visible. Generally, staff remained in the staff
base and patients in communal areas or their rooms.

R2 reflection, 6 months post-implementation
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Timeline

At baseline, there were two patients in COVID-19 isolation and the ward was closed to new admissions.
Patient facilities were reduced because space was required temporarily to accommodate female patients
(this is a male only ward).

R2 was told she could not move around the ward because of safety issues, so when the devices were in
the ward manager's office she was unable to access them for checking or charging.

In week 4, the ward was busy and the alarm kept going off, with staff ‘running around’ (R2 fieldnotes,
week 4) in response.

R2 learnt from staff that that low staffing and the use of bank/agency staff (i.e. new people to get used
to) makes patients uneasy, and they get a sense that the environment is unsafe.

Device use was driven by the ward manager and it was not used when the ward manager was off duty.
During this week there was no sign of the device on the ward and R2 thought it might be locked in the
ward manager’s office. Despite this, the staff seemed generally engaged, and positive about the user
interface and design.

Staff were largely unfamiliar with dashboard, although R2 was told that the dashboard data are
considered in weekly meetings.

A member of staff said,

Asking [patients] multiple times, they tend to get annoyed.
Staff interview, week 4

A patient pointed out that,

It's been very easy ... simple questions ..., and the way it’s laid out [but] say for more unwell patients ...
yeah, [the device] might get a bit too complicated ... | helped another patient because he’d found it
difficult to write a comment in the last bit.

Patient interview, week 4

In week 6, R2 heard from staff that they thought the user interface was well designed, because it was
simple, brief and the pictures seemed to be important. The ward manager said they did not think the
device is helpful; however, although the ward manager planned to incorporate the dashboard date into
morning meetings, this had not yet happened.

Another staff member explained a specific difficulty with taking the device round:

I'm finding that, sometimes, because of the acuity of the ward, it’s getting missed, and it's mainly because
we don’t want to be carrying a tablet round even though it's in a heavy duty case, | just don’t want it
getting lamped against the wall or being used as a weapon. So, that’s why some shifts, it can be a bit of
a hindrance.

Staff interview, week 4

R2 noted that there was some training on the device this week, though this seemed to her to be quite
late in the implementation period.

In week 9, there had been a COVID-19 outbreak. Staff were busy working out strategies for COVID-19

isolation. Additionally, the roof in the visiting area was broken and there was a leak in the staff office.
The device was only being used when the ward manager was on duty.
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At the end of the implementation period, the ward manager clarified why the devices had been locked
away at times during the implementation period:

If it goes on a ward, it will get broken.
Ward manager, post-implementation interview

They described strategies they had tried to encourage use of the device:

We have tried using it a couple of times when it’s busy [but] sometimes it didn’t get used at all, we tried

to put names in the diary to do it but it is difficult ... We have tried putting the device in the clinic, so ...

[patients] can just touch it when they’ve had their physical obs[ervations] done, which we trialled a couple

of times. Sometimes it didn’t get used at all, we tried to put names in the diary to do it but it is difficult.
Ward manager, post-implementation interview

The ward manager emphasised the importance of finding ways to motivate staff to engage with the
study and use the device:

What's really hard is getting staff motivated to do it, especially with the acuity and COVID-19 and
everything else ... it’s like you've got to force them. So, when you're [i.e. R2] not here, it gets missed ... If
it doesn’t have a purpose, they're not interested ... | think they’ll need to see the outcome to understand
it fully.
Ward manager, post-implementation interview

Acceptability and feasibility

Notwithstanding the reservations they expressed, staff appeared to see potential value in data that
highlights patterns in behaviour. They recognised that patients can often feel things building up that
staff do not sense, and also may not want other patients to know how they feel.

Staff: A lot of the time the patients can feel what we might not necessarily feel building up and if you ask
them, well why do you feel like that and they do explain, they might have had an altercation or something
has been mentioned and it does help us because we're more aware of what’s actually going on there.

R2: Do you think the device has helped to record that?

Staff: | would say so, yes when they’re doing games, you can sit down with them and do it and it’s a way of
almost having an engagement with them when they don’t always feel like they're having to talk because

a lot of the time, they don’t want to do, what they call, grassing each other up and they will talk to you
about why they feel like that.

Staff interview, week 4

With regard to the device, the ward manager's comments reflected views expressed by staff
and patients:

The device in itself, in terms of what it’s like, is good because you can reflect back and say, we've had three
good summer days and we’ve had two stormy days.
Ward manager, post-implementation interview

Suggestions for further development
To engage staff, the ward manager suggested creating a video presentation about the study to give them
a clearer understanding of the study background.
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A patient suggested improving access to the device and simplifying the user interface to reduce the
need for staff input:

The device could use pictures instead of words- then if staff are really busy, in which they are, like, pretty
much 24/7 ... that’s probably why | haven't filled it out or other patients, you know. Yeah, it could be
fixed onto the wall. Certainly, in a room ... it couldn’t be, like, the corridors or something in case someone
punched it.

Patient interview, week 4

Regarding how often data could be collected, staff agreed that three times daily was excessive:

Twice a day would possibly work, but I think it would be better just doing it once a day with just multiple
patients instead.
Staff interview, week 6

Cherry ward (psychiatric intensive care unit) pen portrait

This ward was the most calm and settled with a strong staff presence felt at all times. There were
occasions where one service user might be acting aggressively but staff were so quick to deescalate
situations that | don’t think emotional contagion was as noticeable compared to other wards. | would
describe the culture on this ward as risk averse. Regular staff were on this ward and, in general, patients
and staff had good rapport.

R1 reflection, 6 months post-implementation

Timeline

At baseline, R1 observed that staff were tired. A cleaner told R1 that they had been working back-to-
back shifts and also helping out with lunches because the cook was ill with COVID-19. R1 was asked to
wear a mask and goggles. The staff and patients were friendly.

In week 4, R1 noted that there was a high proportion of very unwell patients, and also staff shortages.
For instance, a translator was needed but there was none available. Staff were visibly taking the device
round the patients.
R1: Have there been any times when you’ve not been able to bring it round to service users?
Staff: Just if there’s no one around, or if they’re in bed obviously | wouldn't disturb them, but if they’re out
on communal areas, then we'll go and ask them.
Staff interview, week 4
Staff however were not necessarily seeing potential value in using the device
| can see how it could have some utility and maybe bring up some things in the future, but as it stands |
think, yeah, it’s telling us what we already know.
Staff interview, week 4

In contrast, one patient explained that they liked to use the device, because,

| felt good in telling people that, like a lot of staff are really good people.
Patient interview, week 4
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In week 6, the ward felt generally calm and quiet, though R1 struggled to find people to interview and
the ward manager seemed to be ‘rushing around’ (R1 fieldnotes, week 6).

R1 found that the dashboard was not working and could not fix it or access technical support on this
occasion, so was unable to demonstrate it to staff to explain its potential.

In week 9, R1 felt that the atmosphere was calm. A member of staff told R1 that with one exception, the
patients were ‘a very settled group’, who would be ‘quite happy’ to speak with her (R1 fieldnotes, week

9). R1 learnt that one of the devices had been kept in a cupboard throughout the study, and found that
staff tended to be sceptical about the potential of the collected data to be useful to them.

One member of staff described an interaction they had with a patient while taking device round,
explaining that patients have views they wish to express even if they are not able to articulate them
to staff:

I was shocked when one of the patients put in that it is stormy, when | asked what is happening, he
couldn’t tell me. If he could tell me I could have given him one to one. But today we are short staffed.
Staff interview, week 9

Another staff member revealed they had added their own perceptions of the atmosphere to the data set,

Basically showed patients and used it myself to try to see what it was like.
Staff interview, week 9

At the end of the implementation period, the ward manager concluded that using the device had had a
relatively small impact.

I genuinely thought that it might spark more conversations about whether patients felt safe and that
would be an in to have a conversation about why that was and whether we could do anything about it, in
terms of altering care plans ...

Ward manager interview, post-implementation

Acceptability and feasibility
The ward manager particularly highlighted the assessments that take place on a PICU ward.

| think they’ve found it very easy to use and very easy to understand but don’t obviously see the utility in
it, given they feel that they are used to or already privy to whether people feel safe or not on the ward. ...
ona PICU ... everybody is seen in review, every single day by at least a doctor and a nurse and often by
more people, and discussing their safety is a feature of that review every single day[so] some patients got
a little bit irritated about it and were like, why are you asking me again.

Ward manager interview, post-implementation

Cherry ward'’s routines seemed to make it difficult to circulate the device.
Suggestions for further development

I guess it would be good to do it in, like, in busy times of day like lunchtime, teatime, stuff like that.
Staff interview, week 4

Maybe just, like, if it was not handed out by staff but, like, hooked to a wall or something, you know, in a
rugged case, so it can’t be broken.
Patient interview, week 4
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In contrast to other interviewees across the study, the ward manager suggested a review of the
user interface:

| think sometimes the cognitive deficiency that psychotic people have is an inability to think abstractly
and by the very nature of using the analogy of weather with feelings could be confusing ... | wonder, what
is the disadvantage just to use plain, concise English?

Ward manager interview, post-implementation

Damson ward (psychiatric intensive care unit) pen portrait

This ward was a PICU ward. Although there were staff shortages the ward did have regular bank
staff, allowing for rapport building with some patients. However, the atmosphere on this ward was
unpredictable. Many patients were ‘high risk’ and the atmosphere could change rapidly. This was a
mixed gender ward, but male patients would generally stay in their room and the female patients in
the communal tv room. The only time groups of male and female patients would interact was when an
incident took place. This is when emotional contagion was evident, especially when an incident occurred
between staff and a patient. Staff and patients had many confrontations, generally because of patients
feeling unheard or dismissed when knocking on the door of the staff base.

R2 reflection, 6 months post-implementation

Timeline

At baseline, it was notably busy, with alarms going off frequently. There were some very unwell patients
and a member of staff described the ward as ‘quite chaotic’ (R2 fieldnotes). Tensions between staff were
diffused by the ward manager. R2 was largely ignored by staff.

In week 4, R2 noted,

[Staff are] saying ... people want to know how patients feel about ward safety, but what about staff safety
and neglect?
R2 fieldnotes, baseline

A member of staff reported that the device helped to elicit patient perspectives and complements
existing processes; for example, it could capture data that patients did not feel they could say directly to
staff. Staff generally appeared to understand and value what the device was for, though it was unclear
whether they were using the dashboard.

In week 6, R2 observed:
[A member of staff says that] patients on PICU wards don’t always fill out the device, they decline to
do most things anyway, so to do this was a big ask. She also said how staff had been completing the
questions instead. | did say that it’s just for patients...
R2 fieldnotes, week 6

One staff member questioned the trustworthiness of the information contributed by some patients:

They wrote a lot of daft stuff, but some of them did write how they were feeling.
Staff interview, week 6
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Additionally, the ward was using a lot of agency staff who were not familiar with the device.

In week 9, staff seemed, in principle, to be open to using device, but did not know much about it, in
contrast to observations made in week 4. R2 wanted to demonstrate how to use the dashboard, but it
was not working.

Some staff suggested that using the device can feed into paranoid thinking, so may discourage some
patients. R2 also learnt that staff were not using the data in team meetings; however, individuals did
seem to be using the device to help them get an accurate sense of the atmosphere:

[Staff] mentioned ... at the moment [the device] is only used for staff themselves to get an idea of the
ward atmosphere.
R2 fieldnotes, week 9

At the end of the implementation period, the ward manager stated that they did not know much about
the dashboard functions.

R2: Have you been able to use [the dashboard data] in any meetings or any handovers?
ward manager: | haven't so far ... | don’t know a lot about it to be honest.
Ward manager, post-implementation interview

Staff engagement had also been a challenge:

I think on a few occasions, there’s been difficulties with staffing, trying to get the device out but | know a
select few of the staff have been quite passionate about going round with it.
Ward manager, post-implementation interview

Staff report that patient’s perceptions of ward atmosphere is affected by their mood and their mood
can change rapidly, and suggest that snapshot data could give an inaccurate impression. According to
the ward manager, some of the barriers to adopting the technology stem from the level of acuity on the
ward and the fact that it was unsettled for months up to the start of the study.

Acceptability and feasibility
Patients appeared to like both the concept and application of the device:

It’s straightforward. It’s not elaborated text, it’s just simple for my understanding, you see ... It's asking
about my experience of being on the ward what is happening really and | think that’s good, we're giving
that information in as patients.

Patient interview, week 6

Not all patients wanted to engage however. The ward manager explained that,

The males, they just want to be left alone, so when you go in, they do get frustrated with you.
Ward manager, post-implementation interview

Some staff say patients approach them to report concerns, but also that the device may help those not
willing to do so.

It’s definitely provided insight into how service users are feeling which is obviously always good, because it
might not be something they'd want to tell us outright.
Staff interview, week 4
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Suggestions for further development
The ward manager had wondered whether allocating use of the device to a single member of staff could
increase uptake, but a member of staff suggested that this could be counterproductive:

If somebodly is suffering from paranoia and you're coming back with the same questions, seeing the same
face, then it could bring issues.
Staff interview, week 9

It was generally agreed that the use of the device should be less frequent, as patients might be
unavailable, and were often asleep. Staff and patients suggested that once per day would be suitable.

Elderflower ward pen portrait

Emotional contagion was most obvious on this ward, usually due to service users regularly congregating in
groups outside the staff room to ask for an e-cigarette refill. Half the service users sat in communal areas
and the other half stayed in their rooms. Service users on this ward sometimes argued and, on several
occasions, physical fights needed to be deescalated. | would describe the atmosphere on this ward as
tense. Staff were very busy but were visible most of the time.

R1 reflection, 6 months post-implementation

Timeline
At baseline, R1 noted that the ward felt clean and cheerful with friendly and helpful staff and patients
who approached her, assuming she was staff herself.

In week 4, the ward had changed from mixed to all male and was notably busy. R1 noted that the use of
the device was not incorporated into ward routines:

| can see the devices are on the table and | say, oh, [staff name], I'll just show you how to use them, but
they’re both out of battery ... Staff were a bit reluctant today to have an interview. It felt like they have
their hands full.

R1 fieldnotes, week 4

However, in interview, a member of staff was clearly supportive of using the device, saying that it was
facilitating useful conversations.

| think with the ward going through quite a hostile period before this time ... [patients] were keen to give
that feedback.
Staff interview, week 4

In week 6, the ward atmosphere was volatile at times. Staffing levels were low:

The nurse in charge said that there are only five members of staff on the ward today, and there are meant
to be double this.
R1 fieldnotes, week 6

Some staff were trying hard to collect data, though most were unfamiliar with the dashboard. There
were mixed views about using the device. Some staff told R1 that patients saw it as pointless and rolled
their eyes when asked to complete it repeatedly, but others said it was useful to have patient views and
the device prompted conversation:
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Actually it did prompt conversation because one or two people were really unhappy on the ward. So, |
was like, why have you put that score kind of thing and then they would answer, if they were annoyed at
someone or annoyed at the staff.

Staff interview, week 6

A comment from one staff member raised the question of whether a light-hearted reaction from staff
could influence patients’ reports of the ward atmosphere (e.g. by seeming to not take it seriously or,
alternatively, by making it easier to report staff tensions by introducing levity):

It was good to see how they were feeling, well to see how they felt the ward was ... a lot of them
said staff [were causing tensions], so | would just have a bit of a laugh and a bit of a joke, so it
prompted conversation.
Staff interview, week 6

Technical issues
On one visit, R1 saw that the battery was dead in one device and a software update needed in the other.

In week 9, R1 noted several new patients. The ward was busy and R1 had difficulty engaging with the
ward manager. R1 noted that the dashboard was not working properly, and that staff told her it had
not been working ‘for weeks’. R1 could not fix the problem or access technical support, which meant it
remained out of use for the time being. However, a student nurse told R1 that she had been taking the
device round to the patients:

She said some patients don’t want to use it, some do, and that it is very straightforward to use.
R1 fieldnotes, week 9

A patient explained their view on using digital technology, suggesting that they would not easily use the
device without help.

I'm not very tech savvy. I'm more still in analogue rather than digital. So | struggle quite a lot with my
dyslexia. ... | can use a mobile phone just about, and my device | can use just about, if I'm signed in.
Sometimes | have to get people to sign me in ... | find it a bit confusing, ‘cause like ... I'm like 50. I'm not
like you young ones who can text like 90 miles an hour.

Patient interview, week 9

At the end of the implementation period, the ward manager emphasised that a main issue with
implementation was reminding and motivating staff to use the device. They explained how general
busyness had affected adoption of the technology.

When we started the study, it was very busy, we were very short staffed ... the ward being shut and
COVID-19 isolation, and the routine of the ward was very different. Whereas as we're finishing it, we're
actually starting to come into a time where the ward is a bit more of a normal routine and structure.

Ward manager, post-implementation interview

Acceptability and feasibility
The ward manager also reflected that they had intended to use the device data in safety huddles,'°? but,

We still haven't started the safety huddles again, so through other circumstances on the ward, we didn’t
end up being able to bring it but | think, going back to wards where I've previously worked where they did
use the safety huddles regularly, | think it would have been really helpful to bring into that.

Ward manager, post-implementation interview
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When asked about using the dashboard data, the ward manager recalled,

| know | showed quite a few [staff] the staff dashboard, | don’t know how many people checked it regularly
but they did find it interesting when | pointed it out to them ... [and] a lot of the patients really valued
being asked about their thoughts on things.

Ward manager, post-implementation interview

The ward manager had a generally positive view of the study. Even just taking the device round the ward
to patients helped staff to think about patient perspectives:

We had some quite interesting discussions about improving services and | suppose it led to a lot more
conversations about patients being involved and that sort of thing, which was really good.
Ward manager, post-implementation interview

The user interface was seen to be inclusive.

[The questions] were good because they were simple ... if the questions had been a bit more complicated,
we probably wouldn’t have approached certain people because they wouldn’t have been in the mindset to
engage with it.

Ward manager, post-implementation interview

R1 observed that patients were happy to answer questions using the device but much less inclined to
leave additional feedback (as open text comments). It seemed to be valued by patients and staff:

| think with the ward going through quite a hostile period before this time ... [patients] were keen to give
that feedback.
Staff interview, week 4

Suggestions for further development
Staff suggested that real-time data could be helpful to plan where staff should be, such as more of them
in communal area if patients report feeling unsettled.

The comment below represents a commonly expressed view from staff and patients that collection of
patients’ views could be both unfeasible and unacceptable if too frequent.

Like if they are nagging [for] the information, or just [sometimes] | guess don’t feel comfortable because it’s
too often.
Patient interview, week 9

Fir ward pen portrait

This generally was a quiet and calm ward. Staff were regular, with regular bank staff too. The visible
presence of both nursing and healthcare support workers made the atmosphere supportive and relaxed.
Staff and patients appeared to have a strong rapport; however, the atmosphere did often change. Other
than at mealtimes or to smoke patients didn’t really leave their rooms. This may have been due to COVID
on the ward numerous times, and a reduced level of communal activities/games. Incidents often did take
place where a patient acted aggressively, but they were quickly resolved and other than one incident
involving two patients and a fight, | do not recall any obvious emotional contagion. This risk levels on this
ward appeared to be low.

R2 reflection, 6 months post-implementation
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Timeline

At baseline, it was busy, with alarms going off, and staff delivering food to patients located in isolation
area. Patients and staff were enduring COVID-related disruptions, loss of amenities and communal
space. R2 noted tensions between staff, and that some staff were quite abrupt and rude with her.

In week 4, R2 was asked to don additional personal protective equipment, including goggles. She sensed
that that the ward manager and assistant ward manager were avoiding her. She did not see any sign of
the device being used; it was in a corner in the staff base out of sight, no one really encourages staff to use it
(R2 fieldnotes, week 4).

One patient mentioned how they don't get given the device because, they suggested, they ‘might
damage it'.

In week 6, many staff did not appear to know why R2 was present on the ward, although the ward
manager had explained to R2 that all staff had been informed about the study. There was no sign of
the device.

When | was trying to speak to the ward manager, he said he'd bring [the device], but he didn't ... | feel
[nursing staff] on this particular ward to be very rude and dismissive and will only speak to me if the ward
manager asks them to ... healthcare support workers [are] more friendly.

R2 fieldnotes, week 6

Many patients were asleep in their rooms during the day and therefore were not available to be
approached for an interview.

In week 9, there were several new patients. R2 continued to try to engage with the ward manager,
without success.

I can see that there is one of the devices that’s been left on the staff desk ... it looks like it’s just been used.
It’s next to a student nurse [who said], some patients don’t want to use it, some do, it really depends. She
says it’s very straightforward to use.

R2 fieldnotes, week 9

At the end of the implementation period, the ward manager said that use of the device was not
prioritised during a busy period.

I'll be honest with you, | haven’t done any of [the dashboard] ... it is useful, but apologies that | forgot that
it was on the device ... | feel like, about 2 weeks ago, for a week we had COVID-19 on the ward, so it was
really busy ... we've had an influx of admissions and within those admissions, we've had quite a few poorly
people. During that 2-week period, we had two serious assaults on the ward ... So, there was possibly a
week and a half, 2 weeks period where we've not completed any.

Ward manager, post-implementation interview

However, they indicated that it had been useful to prompt conversations, and emphasised the
importance of embedding use of the device in daily routines:

We had some quite interesting discussions about improving services and | suppose it led to a lot more
conversations about patients being involved and that sort of thing, which was really good.
Ward manager, post-implementation interview

It’s more the routine of remembering to hand it out, which | think we struggled with.
Ward manager, post-implementation interview
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APPENDIX 4

Acceptability and feasibility
R2 repeatedly found herself explaining to staff why she was present on the ward. Compared with other
wards, some patient interviews were very brief, as interviewees had difficulty concentrating.

Device availability depended on the ward manager and the device was not necessarily available to be
used. R2 also observed that staff were not prompted to use device and that there was often no sign that
it was in use or had recently been used. Nevertheless, despite an apparent lack of enthusiasm for the
study, team leaders facilitated observations and interviews, which helped R2.

The ward manager explained that when they were busy, they were less likely to use the device; but
equally, low ward occupancy meant patients may be approached with device too often:

... people did find it a little bit repetitive, they were finding that three times a day, the service users felt
was too much.
Ward manager, post-implementation interview

Staff may be reluctant to risk damage to device, and may not offer it to all patients.
Once the interview stopped, the patient mentioned how they don’t get given the device because they
might do something with it, they might damage it.
R2 fieldnotes, week 4

There was a mixed response from patients; some engaged, some refused, some wanted staff to put their
answers in for them, and some anticipated a prompt staff response when they looked at the data.

Well, for example, if it was very ‘stormy,, the staff might come out and talk to the patients and see what
was happening, and why they are feeling that way.
Patient interview, week 9

Patient: I just left it to the staff to fill it in for me. Yes.
Patient interview, week 6

The design of the user interface was generally liked:
It’s quite simple and straightforward, the questions ... It just makes you think, what is making you feel that
way ... | just found it easy to navigate.

Patient interview, week 4
| think [the questions] were good because they were simple enough for people who were in the earlier
stages of their admission to understand.

Ward manager, post-implementation interview
Suggestions for further development
R2: So, initially the device was asked to be used three times a day ...
Patient: Three times a day for the same person? ... How is that going to change, why do you want it three
times a day?

Patient interview, week 6

A patient suggested that ‘if staff had like a rota for who's going to go round and use it at different times, that
would be really useful’ (patient interview, week 4).
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