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Abstract
Background: Incidents that threaten service user and staff safety occur frequently in adult mental health inpatient settings,
often resulting in restrictive practices such as restraint and seclusion. These carry signi�cant risks, including physical and
psychological harms to service users and staff, as well as costs to the NHS. Numerous complex interventions have been
developed which aim to reduce the use of restrictive practices.

Aims: The aims were to identify, standardise and report the effectiveness of components of interventions that seek to reduce
restrictive practices in adult mental health inpatient settings, using the Behaviour Change Technique taxonomy.  

Methods: A systematic mapping review of literature identi�ed in health and social care research databases and unpublished
sources (including social media) was undertaken. Records were quality appraised using the MMAT. Records of interventions
to reduce any form of restrictive practice used with adults in mental health services were included. The resulting dataset for
extraction was guided by WIDER, Cochrane and theory coding guidelines. The BCT taxonomy was systematically applied to
each identi�ed intervention.

Results: The �nal dataset comprised 175 records reporting 150 interventions, 109 of which had been formally evaluated.
The most common intervention targets were seclusion and/or restraint reduction. The most common evaluation approach
was a non-randomised design. There were only six randomised controlled trials. The number of BCTs identi�ed per
intervention ranged from 1-33 (mean:8). The most common strategy was staff training. BCTs from 14 of a possible 16
clusters were detected. Over two thirds of the BCTs mapped onto four of the 14 clusters: ‘Goals and planning’; ‘Antecedents’;
‘Shaping knowledge’; ‘Feedback and monitoring’. Those BCTs which were found in all the interventions were similar to those
found in those interventions which demonstrated statistically signi�cant effects.

Conclusions: Studies of interventions to reduce restrictive practices appear to be diverse quality. Interventions tended to
contain multiple components delivered in multiple ways. Further research could enhance the evidence base prior to future
commissioning decisions. Separate testing of individual procedures, for example, audit and feedback, could ascertain the
more effective intervention components and improve understanding of content and delivery.

Registration: The study is registered as PROSPERO 2018 CRD42018086985 Available from:
http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42018086985

Contributions To The Literature
Restrictive practices (e.g., restraint or seclusion) in mental healthcare are harmful. As such, there are numerous
interventions in use that aim to reduce their use.

No previous research has described what procedures and behaviour change techniques (BCT) are used in these
interventions and whether some might be more effective than others.

Findings show most interventions try to change staff behaviour by providing instruction on how to perform a behaviour
(e.g. teaching de-escalation); there is little difference in the BCT content of effective and non-effective interventions.

We recommend that intervention components are tested individually to ascertain effectiveness.

Background
Incidents that threaten service user and staff safety, such as violence, aggression and self-harm, are common in mental
health inpatient settings.[1] They are often managed using restrictive practices, e.g., restraint; seclusion; coerced
intramuscular injections and constant observation. Restrictive practices are widely used internationally[2] although
obtaining reliable prevalence data is complicated by discrepancies in de�nitions and recording methods[3] there is
international consensus that they are overused.[4]

http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42018086985
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Restrictive practices can cause serious, even lethal, physical injury as well as psychological harm[5] and can have a
detrimental effect on therapeutic relationships.[6] Furthermore, substantial costs arise from resulting staff sickness[7] and
resource-intensive observation of service users.[8]

Previous reviews[9–16] have highlighted the paucity and poor quality of the evidence[16]. For example, there is no evidence
to demonstrate that one form of restrictive practice is more effective than another in terms of safety or preference; and
furthermore, where one restrictive practice is reduced, another may increase. There have been repeated calls for better
description and evaluation of interventions to reduce use of restrictive practices; and for guidance on their reduction to be
informed by robust, transparent studies[17, 18].

Mental health services have heavily invested in interventions to reduce restrictive practices. Some, such as Safewards[19],
have been evaluated and reported in the literature; but other interventions are being developed ad hoc, and implemented
locally. Many are complex interventions with multiple procedures, such their behavioural change mechanisms are unclear.
Furthermore, it is unknown whether interventions that have reduced the use of restrictive practices have features in common.
These limitations hamper the future development of interventions to reduce restrictive practices.

Synthesis of the existing literature could identify common features and whether they are associated with the reduction of
restrictive practices. In this regard, the Behaviour Change Technique (BCT) taxonomy offers a reliable method of specifying
intervention components and the mechanisms by which behaviour is changed.[20–22] A BCT is de�ned as ‘an observable,
replicable, and irreducible component of a programme designed to alter or redirect causal processes that regulate
behaviour’(p23).[20]. Use of standardised language promotes transparency through more accurate reporting and
replication[23] as well as more successful implementation.[17] Although developed to be used prospectively in intervention
design[24, 25] it can also been used retrospectively, and has been used internationally to report interventions[26] and
synthesise evidence[27–29] including reanalysing interventions to explore their components.[29] The BCT taxonomy
comprises 93 ‘behaviour change techniques’, e.g., giving feedback on a behaviour or demonstrating a behaviour. The
techniques are organised into 16 clusters such as ‘Goals and planning’ (solving problems by planning actions, setting and
reviewing goals)’ and Shaping knowledge’ (including instructions on performing behaviour and information about
antecedents). The BCT taxonomy therefore facilitates robust synthesis and analysis of heterogeneous evidence.

This study takes an essential �rst step in future intervention development by aiming to identify, standardise and explore the
effectiveness of components of interventions that seek to reduce restrictive practices in adult mental health inpatient
settings, using the BCT taxonomy.

Methods

Design
Systematic mapping review and BCT synthesis, incorporating three stages: (1) sensitive literature search to identify relevant
records; (2) data extraction; (3) analysis, including description of interventions using the BCT taxonomy, quality assessment
and exploration of effectiveness.

Data sources
A search restricted to published research would not identify one-off interventions implemented by individual services. The
search strategy drew on the increasingly used method of mapping[30–34] augmented by an ‘Environmental scan’[35] to
assist with the identi�cation of one-off interventions. Search strategies incorporated consulting experts; searching academic
databases, grey literature, social media (Twitter, Facebook and YouTube) and 57 relevant websites; backward and forward
citation searching using Google and PubMed; and contact with authors to access fuller descriptions of interventions. This
approach facilitated the identi�cation of a more diverse range of records than could have otherwise been achieved. The
results of the published and grey literature database and website searches were stored and de-duplicated in EndNote
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libraries[36]. Social media searches results were stored in spreadsheets. Searches were conducted February-June 2018 and
updated in April 2019. Details of sources and search strategies are in the additional �le.

Study selection
The inclusion criteria were broad: English language records (1999–2019) of interventions aiming to reduce the use of
restrictive practices by staff in adult (including older people) inpatient mental health services (including Psychiatric Intensive
Care Units, acute and forensic services). Interventions may or may not have been implemented. No restrictions on study
design or quality were imposed.

Data management
Retrieved references were imported into free online arti�cial intelligence software Abstrakr[37] to assist with screening, using
the following options: a pilot phase of 100; double-screening; display-all (i.e. title, authors, abstract); order by relevance. Two
researchers (KC and KB) independently screened the �rst 100 references, documenting decision-making. Terms were
discussed to ensure coherence after screening the �rst 100, then 600 and again after 1000. In total, 55 terms indicating
relevance (e.g., restraint, seclusion) and 78 terms indicating irrelevance (e.g., child, dementia) were entered. Once 1500
references had been screened, no further references appeared relevant. Following Rathbone et al.’s recommendation,[38]
references without abstracts were screened separately (n = 998), to avoid compromising Abstrakr predictions. Con�icts were
discussed and resolved between KC and KB. This process generated a subset of full texts to retrieve for further screening.

Data extraction and analysis
The literature was diverse and WIDER[39]was used to inform modi�cations to a standardised extraction tool. The extraction
category ‘Mode of delivery’ required a high level of interpretation because of the numerous descriptions of delivery mode, so
the constant comparison technique[40] was used to inform judgements about whether one delivery mode was the same as
another. Other headings for extraction, e.g., publication type; year of publication, were drawn from modi�able Cochrane
extraction templates[41] and developed with reference to the study objectives. MMAT[42] was used to screen records and
identify evaluations. Evaluations were further interrogated for intervention outcomes.

Two researchers (KB and KC) independently coded the included records using the BCT Taxonomy v1[20] in NVivo[43]. The
processes generated auditable trails with clear links to original datasets. For a BCT to be identi�ed there had to be evidence
of its presence within the intervention materials, therefore, a BCT might be used in an intervention yet remain unidenti�ed
due to lack of evidence within the records.

Where there was evidence of a BCT being used the text was coded, e.g., when staff on a training course undertook role-play
practising de-escalation, the BCT ‘Behavioural practice or rehearsal’ was coded. Range and frequency of BCTs were
identi�ed across the interventions as a whole, their procedures (e.g., training) and outcomes.

Results

Screening
The searches identi�ed 18,451 records in the published literature and 1,985 from grey literature, including 99 from social
media [see Fig. 1]. Forward searching and contact with authors yielded a further 31. Of the 426 full texts retrieved 175 were
included, these records varied in type, e.g., journal article and slides. These are reported elsewhere[44reference redacted] and
in the Additional �le 1.

This study identi�ed 150 unique interventions, the majority of which aimed to reduce the use of seclusion or restraint or
both. Eleven aimed to reduce the use of pro re nata (prn) psychotropic medication. None targeted rapid tranquilisation. Most
interventions comprised multiple procedures (range 1–10; mean = 3), the most common were training and changes to
nursing approaches (e.g., implementing trauma-informed care).
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The MMAT screening questions identi�ed 109 evaluations measuring 78 different interventions. Almost all evaluations were
non-randomised designs(n = 103). Of the six randomised controlled trials, �ve reported complete outcome data. Only 70% of
the non-randomised studies discussed possible confounders. There was little reporting of modi�cations and �delity to
protocols.

Seventy(64%) of the 109 evaluations reported multiple outcome measures (e.g., number of restraints and use of prn). Forty
different standardised measures were reported, in addition to non-standardised meaures and routinely collected data.
Service users were involved in 48 interventions, with type and extent of involvement varying greatly. Eighteen evaluations
reported some cost data.

Analysis of BCTs within interventions
The 150 interventions contained 43 of a possible 93 BCTs from 14 of the taxonomy’s 16 clusters. BCTs were identi�ed on
1160 occasions ranging from 1–33(mean 8) per intervention. Each BCT was counted once in each intervention regardless of
how frequently it was identi�ed. The most frequently occurring BCTs are shown in Table 1. Four clusters contained two
thirds of the BCTs identi�ed: 22%(n = 257) in Goals and Planning; 17%(n = 193) in Shaping Knowledge; 15%(n = 171) in
Antecedents; and 11%(n = 133) in Feedback and Monitoring.
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Table 1
Description of commonly identi�ed BCTs

BCT Example % n

4.1 Instruction on
how to perform the
behaviour

Receive tuition about performing effective de-escalation. E.g., as part of a course 91 136

1.2 Problem solving Person/team is prompted to analyse factors in�uencing the behaviour
(unsuccessful de-escalation resulting in restrictive practice) and �nd solutions to
overcome the problem. E.g., people become frustrated due to boredom so funding
sought to provide ward activities.

73 110

12.2 Restructuring
the social
environment

Change social environment to increase the potential for de-escalation. E.g., promote
socialisation between service users and staff via communal meals.

70 105

1.4 Action planning Planning how de-escalation will be carried out at either individual or general level.
E.g., when a service user is distressed, they inform staff in advance they would
prefer to be allowed time off the ward.

55 82

13.2
Framing/reframing
perspective on
performing the
behaviour

Suggesting the adoption of a (new) perspective on behaviour to change cognitions
about performing the behaviour. E.g., seeing aggression as a manifestation of
trauma.

47 70

4.2 Information
about antecedents

Provide information about antecedents that predict the unwanted outcome. E.g.,
discussion about what often happens prior to incidents of restrictive practices.

40 60

7.1 Prompts/cues Introduce a stimulus with the purpose of prompting the behaviour. E.g., Introducing
a new risk assessment on admission.

39 58

2.7 Feedback on
outcome(s) of
behaviour

Monitor and provide feedback on the outcome of performance of the behaviour.
E.g., number of restraints per month.

36 54

3.2 Social support
(practical)

Advise on, arrange, or provide practical help. E.g., De-escalation rapid-response
team available to provide support to prevent an incident escalating.

29 43

12.5 Adding objects
to the environment

Add objects to the environment in order to facilitate performance of the behaviour.
E.g., Sensory box with equipment to help staff to assist service users manage
distress.

28 42

13.1 Identi�cation
of self as role
model

Awareness that one's own behaviour may be an example to others. E.g., Staff
attending training encouraged to promote de-escalation in their everyday practice.

28 42

2.4 Self-monitoring
of outcome(s) of
behaviour

Establish a method for the person/team to monitor and record the outcome(s) of
their behaviour. E.g., Ward decides to monitor restrictive practice use with more
detail than centrally requested.

23 34

12.1 Restructuring
the physical
environment

Change the physical environment to facilitate successful de-escalation. E.g.,
Converting seclusion room into sensory room.

20 30

 

BCT clusters
Goals and Planning: BCTs ‘Problem solving’, ‘Action planning’ and ‘Goal setting’ appeared most frequently. Examples of
problem solving occurred during nursing handovers (e.g., McEwan et al.[45]) or clinical supervision. ‘Action planning’ and
‘Goal setting’ often followed on from ‘Problem solving’, e.g., target setting by staff to reduce the number of episodes of
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restrictive practices, Lo[46]. There were no examples of ‘Goal setting’ with individual staff to reduce their use of restrictive
practices.

Shaping Knowledge: This cluster included ‘Instruction on performing behaviour’ and the provision of ‘Information about
antecedents’. ‘Information about antecedents’ was provided at the theoretical level, such as discussing possible reasoning
around the use of restrictive practices; or discussion at service, ward and service user level about what usually happened
prior to the use of restrictive practices (e.g., Georgieva et al.[47]).

Antecedents: This cluster captures factors that in�uence whether restrictive practices can be avoided by identifying what
precedes them, typically involving ward-level changes to the physical and social environment intended to reduce con�ict.
Three BCTs were identi�ed: ‘Restructuring the physical environment’ (e.g., Lombardo et al.[48]), ‘Adding objects to the
environment’ (e.g., Reimer and Corwith[49]) and ’Restructuring the social environment’, e.g., via stakeholder involvement, or
improving interaction between staff and service users (e.g., Visalli and McNasser [50]).

Feedback and Monitoring: The BCTs identi�ed in this cluster related primarily to outcomes of the behaviour, most commonly
‘Feedback on outcomes of behaviour’, i.e. informing staff of rates of use of restrictive practices (outcomes) following
increased use of de-escalation (the behaviour)(e.g., Qurashi et al, [51]).

BCTs identi�ed in common intervention procedures
Most interventions (88%) used multiple procedures. Staff training was the most commonly used (90% of interventions). The
most frequent BCT coded to training was ‘Instruction on how to perform the behaviour’. The procedure audit and feedback
(35% of interventions) typically consisted of data about use of restrictive practices being fed back to staff. The most
common BCT identi�ed here was feedback on outcomes of behaviour (e.g., restraint incidents). Changes to nursing
approaches were used in 32% of interventions, the BCT most frequently identi�ed being ‘Restructuring the social
environment’, often through making staff more accessible, as well as introducing new meetings to discuss safety e.g., safety
huddles.

BCTs and outcomes
A study objective was to identify BCTs showing potential effectiveness for future testing. One hundred and nine
interventions had been evaluated but using a wide range of outcome measures (most commonly reported outcomes were
those relating to the frequency and duration of seclusion and restraint). Ninety percent of evaluations reported at least one
positive �nding although only 58 studies supported these claims by reporting statistical signi�cance (�ve of the six RCTs
reported positive �ndings). The BCTs identi�ed most frequently in these groups of interventions compared with those most
frequently identi�ed in all interventions are shown in Table 2.
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Table 2
BCTs identi�ed by outcome compared with all interventions

  BCTs used in:

Ranked
order

All interventions Interventions with
statistically
signi�cant �ndings

Interventions that
signi�cantly
reduced restraint

Interventions that
signi�cantly
reduced seclusion

RCTs reporting
signi�cant �ndings

1 Instruction on how
to perform
behaviour

Instruction on how
to perform
behaviour

Instruction on how
to perform
behaviour

Restructuring:
social environment

Instruction on how
to perform
behaviour

2 Problem solving Restructuring:
social environment

Restructuring:
social environment

Instruction on how
to perform
behaviour

Action planning

3 Restructuring:
social environment

Problem solving Problem solving Problem solving Prompts/cues

4 Action planning Action planning Action planning Action planning Problem solving

5 Framing/reframing Prompts/cues Feedback on
outcomes of
behaviour

Prompts/cues Information about
antecedents

6 Information about
antecedents

Framing/reframing Framing/reframing Restructuring:
physical
environment

Social support
(practical)

7 Prompts/cues Feedback on
outcomes of
behaviour

Information about
antecedents

Feedback on
outcomes of
behaviour

Credible source

8 Feedback on
outcomes of
behaviour

Information about
antecedents

Identi�cation of
self as role model

Framing/reframing Restructuring:
social environment

9 Social support
(practical)

Adding objects to
the environment

Feedback on
behaviour

Adding objects to
the environment

Self-monitoring of
outcomes of
behaviour

10 Adding objects to
the environment

Restructuring:
physical
environment

Prompts/cues Information about
antecedents

Framing/reframing

 

Many of the same BCTs were detected across all the intervention groups, ‘Instruction on how to perform behaviour’ being
�rst or second in all categories. Interventions that signi�cantly reduced restraint were more likely to use role modelling and
feedback on behaviour. RCTs with signi�cant �ndings looked different to the others with the inclusion of ‘Credible source’,
‘Prompts and cues’ being higher ranked and ‘Restructuring the social environment’ not being as common, however this was
only �ve interventions. This similarity in content meant that is was not possible to make inferences about which BCTs might
be more likely to result in signi�cant improvements in reducing restrictive practices.

Discussion
This paper presents a rigorous assessment of BCTs that underpin interventions to reduce restrictive practices in adult
mental health inpatient settings. Unlike previous reviews this study was broad in scope, not limited to a single restrictive
practice or type of intervention. It is the �rst to comprehensively describe content in terms of BCTs and explore evidence of
effectiveness.
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The study demonstrated that it is feasible to apply the BCT taxonomy to a set of interventions that vary widely regarding
conceptualisation, development, evaluation and reporting although the paucity of randomised designs hampered
assessment of intervention effectiveness. Although these limitations in the literature prevented the identi�cation of BCTs
that show promise in terms of effectiveness, the review did identify a narrow range of BCTs used across all interventions.

There is little previous research with which to compare the results of the current study. Previous research modi�ed the
taxonomy de�nitions to enable a better �t, a process also required in the current study.[52] Presseau et al.[52] reported some
similar �ndings in interventions for staff delivering diabetes care, identifying fewer BCTs (21 BCTs in 11 clusters) but were
reviewing a smaller number of studies. The BCTs identi�ed most frequently in Pressau et al.[52] differed from those reported
here, which is not unexpected as the two studies concerned very different interventions.

Most of the 43 identi�ed BCTs could be applied directly to the interventions, but some were complicated by featuring in a
number of scenarios, e.g., ‘Restructuring the social environment’. These di�culties were addressed by introducing additional
sub-coding, in essence tailoring the method for the context. Therefore, in addition to generating new insights into
interventions, the review adds to knowledge around the systematic application of the taxonomy with complex data.

Targeting behaviour of staff vs behaviour of service users
One of the challenges of using the BCT taxonomy was ascertaining whose behaviour (e.g., staff or service user) was the
target of the intervention. Within the interventions there were many instances detected where a BCT could be considered to
target service user behaviour, but also had the potential to change staff behaviour. One example was the introduction of a
sensory room: whilst aiming to change service user behaviour by facilitating self-care to reduce distress, it also changed
staff behaviour by providing an additional resource to use to support people and hence facilitate de-escalatory behaviour.
This was usually coded as ‘Restructuring the physical environment’ either to reduce con�ict antecedents, or to promote de-
escalatory behaviour, if con�ict should arise. A further complexity is illustrated by the BCT ‘Action planning’. This often
included individualised care planning to change a service user’s behaviour if they became distressed; yet may also triggered
staff behaviour change towards the service user facilitating an informed response, which in turn can successfully avoid the
use of restrictive practices. It is important to acknowledge the various in�uences of interventions on the behaviour of staff,
service users and visitors in the therapeutic milieu.

Detail retention vs clarity of description
The BCT that lacked speci�city in this study was also one of the most frequently used. ‘Restructuring the social
environment’ captured a broad range of changes implemented by interventions, from a strategic level to everyday
interactions between staff and service users. The decision to retain this detail through the creation of sub-categories (e.g.,
access to staff; management support) addressed the di�culty to some degree for the present study, but added additional
layers of complexity that may hinder comparisons between the BCTs coded in this study. The tension between achieving
clarity while retaining detail for BCT coding re�ects tensions in the literature as a whole, since bespoke interventions confuse
attempts to standardise descriptions. Some of this information could be seen as contextual rather than relating to a speci�c
BCT: for instance, it is unclear whether a new type of staff meeting is a behaviour change technique in itself; or whether the
BCT is only what happens during the meeting, e.g., problem solving and practical social support. This may be a grey area
that was speci�c to this data and not easily addressed through the use of subcategories. Presseau et al.,[52] also found this
code to require more speci�city when coding system-level interventions, and recommended the addition of what is
‘restructured’, preferably within an explicit programme theory.

Behaviour’ vs ‘outcomes of behaviour
The study identi�ed a lack of process or implementation data across the studies. In the context of the review the target
outcome of the behaviour was an absence of something happening, i.e. fewer restraints. The target behaviour was
successful de-escalation, which is itself not an absence of carrying out restrictive practice but a proactive attempt to avoid it
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by using other strategies. While it was clear for this study that the desired ‘behaviour’ was that which sought to reduce the
use of restrictive practice, this was almost never measured or even accounted for amongst the interventions. The focus was
always on the outcomes of behaviour, i.e. the number of restraints. This meant that feedback about the ‘behaviour’ could
rarely be identi�ed, as the focus was on feedback on ‘outcomes of behaviour’ and fails to capture successful de-escalation.
This study shows how BCTs can be usefully deployed by future research to unpick these issues.

BCT Dosage
The frequency of BCT use was summarised in terms of whether they were present or not within an intervention, and not how
many times evidence of their use was detected. As such, this does not re�ect the ‘dose’ of each BCT. It is possible to report
this cumulatively using NVivo software, but this would not be meaningful across a large number of interventions. The lack
of explicit use of theory in intervention design and of accompanying detail about �delity to the intervention further
challenges dose identi�cation.

Arguably, these examples illustrate theoretical weaknesses in the intervention literature and reinforce that without a
theoretical model, it is di�cult to understand what assumption interventions are based on, how they are supposed to have
an effect and how effective they were. Using BCTs appears to be a helpful way of identifying where these shortcomings are
pertinent. It is recommended that developers of future interventions make more explicit use of theory by using established
reporting frameworks[53].

Limitations
The search strategy combined traditional systematic search techniques for retrieving research and grey literature, with a
scanning approach to identify alternative sources of material. This had the advantage of enabling the retrieval of diverse
records that reported intervention content and was useful for mapping the number and range of interventions; however, the
diverse quality of reporting in some records presented a challenge for the meaningful assimilation of �ndings. For example,
lack of detailed description of interventions hampered the detection of BCTs.

Implications for policy and practice
Service providers require high-quality evidence regarding the effectiveness of interventions to reduce restrictive practices. At
present, these �ndings suggest that individual providers are developing and delivering ad-hoc untested interventions, or
inconsistently implementing known interventions, without attention to how interventions will bring about change to staff
behaviour. Evaluations of such interventions often report positive �ndings that imply that they are effective but the
trustworthiness of such claims is undermined by poor reporting of intervention content, measurement of �delity, little use of
theory and testing using the least robust methodologies. Without reliable evidence, service providers may be using scarce
resources to implement ineffective interventions.

Research recommendations
Existing evaluations reveal little about which procedures of an intervention are effective with commonly occurring
procedures and BCTs identi�ed across interventions. Without rigorous theory-driven testing of individual intervention
procedures and components, it remains unclear which might be effective and whether that effect applies to which restrictive
practices. The evaluations identi�ed in this review used a variety of outcome measures reported in different ways, e.g.,
incidents per service user, or per day. This heterogeneity makes it di�cult to compare studies and meta-analyse outcome
data. Additionally, one gap that remains is the underuse of service user-reported outcome measures. Development of such
outcome measures could add a useful dimension that may shed further light on intervention effectiveness. Future
interventions should test individual procedures (and their constituent components) in isolation and be thoroughly described.

Conclusions
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This review revealed that many interventions have been implemented over the past two decades targeting multiple restrictive
practices, using multiple procedures and, where they have been evaluated, multiple outcome measures. Very few were
theory-based and most reported positive �ndings. Many interventions have clusters of BCTs in common suggesting that
interventions have been developed based on an unstated set of assumptions of how they are intended to work. Making
these assumptions explicit through the use of theory would enable the testing, measurement and re�nement of interventions
to maximise their effectiveness.

Declarations
Ethics approval and consent to participate

Not applicable.

Consent for publication

Not applicable.

Availability of data and materials

The datasets used and/or analysed during the current study are available from the corresponding author on reasonable
request.

Competing interests

The authors declare they have no competing interests.

Funding

The COMPARE study is funded by the National Institute for Health Research (NIHR) Health Services and Delivery Research
programme (Grant Reference Number NIHR HS&DR16/53/17). The views expressed are those of the authors and not
necessarily those of the NIHR or the Department of Health and Social Care.

Authors' contributions

All contributed to the protocol development. JD, DS and IB provided expertise on restrictive interventions, IK on behaviour
change theory, JW and RRL developed and advised on the search strategies, KB, KC and SK contributed to literature
searches, data extraction and analysis, BCT mapping. All contributed to writing and editing the manuscript. JB leading the
study. KB co-ordinated the study.

Acknowledgements

Tim Kendall

References
1. Bowers L, Stewart D, Papadopoulos C, Dack C, Ross J, Khanom H, et al. Inpatient violence and aggression: A literature

review. London: King's College London; 2011.

2. Noorthoorn E, Lepping P, Janssen W, Hoogendoorn AW, Nijman H, Widdershoven GA, et al. One-year incidence and
prevalence of seclusion: Dutch �ndings in an international perspective. Social Psychiatry Psychiatric Epidemiology.
2015;50(12):1857-69.

3. Steinert T, Lepping P, Bernhardsgrütter R, Conca A, Hatling T, Janssen W, et al. Incidence of seclusion and restraint in
psychiatric hospitals: a literature review and survey of international trends. Social Psychiatry Psychiatric Epidemiology.



Page 12/14

2010;45(9):889-97.

4. Department of Health. Positive and proactive care: Reducing the need for restrictive interventions. London: HMSO; 2014.

5. Stewart D, Bowers L, Simpson A, Ryan C, Tziggili M. Manual restraint of adult psychiatric inpatients: a literature review.
J Psychiatr Ment Health Nurs. 2009;16(8):749-57.

�. Mind. Mental health crisis care: Physical restraint in crisis. London: Mind 2013.

7. NHS. Cost of violence against NHS staff: A report summarising the economic cost to the NHS of violence against staff
2007/8. 2010.

�. Flood C, Bowers L, Parkin D. Estimating the costs of con�ict and containment on adult acute inpatient psychiatric
wards. Nursing Economics. 2008;26(5):325-32.9.

9. Dahm K, Leiknes K, Husum T, Kirkehei I, Hofmann B, Myhrhaug H, et al. Interventions for Reducing Seclusion and
Restraint in Mental Health for Adults. 2012.

10. Sailas E, Fenton M. Seclusion and restraint for people with serious mental illnesses. Cochrane database of systematic
reviews. 2000;(1).

11. Livingston JD, Verdun‐Jones S, Brink J, Lussier P, Nicholls T. A narrative review of the effectiveness of aggression
management training programs for psychiatric hospital staff. Journal of Forensic Nursing. 2010;6(1):15-28.

12. Stewart D, Van der Merwe M, Bowers L, Simpson A, Jones J. A review of interventions to reduce mechanical restraint
and seclusion among adult psychiatric inpatients. Issues Ment Health Nurs. 2010;31(6):413-24.

13. Bak J, Brandt‐Christensen M, Sestoft DM, Zoffmann V. Mechanical restraint—Which interventions prevent episodes of
mechanical restraint?—A systematic review. Perspect Psychiatr Care. 2012;48(2):83-94.

14. Mugoya GCT, Kampfe CM. Reducing the Use of PRN Medication in In-Patient Psychiatric Hospitals. Journal of Life Care
Planning. 2010;9(2).

15. Scanlan J. Interventions to reduce the use of seclusion and restraint in inpatient psychiatric settings: what we know so
far a review of the literature. International Journal of Social Psychiatry. 2010;56(4):412-23.18.

1�. Muralidharan, S. and M. Fenton, Containment strategies for people with serious mental illness. Cochrane Database of
Systematic Reviews, 2006(3).

17. Wynn R. The use of physical restraint in Norwegian adult psychiatric hospitals. Psychiatry Journal. 2015.

1�. Möhler R, Meyer G. Development methods of guidelines and documents with recommendations on physical restraint
reduction in nursing homes: a systematic review. BMC Geriatrics. 2015;15(1):152.

19. Bowers L, James K, Quirk A, Simpson A, Stewart D, Hodsoll J. Reducing con�ict and containment rates on acute
psychiatric wards: The safewards cluster randomised controlled trial. International Journal of Nursing Studies.
2015;52(9):1412-22. doi: http://dx.doi.org/10.1016/j.ijnurstu.2015.05.001.

20. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The behavior change technique
taxonomy (v1) of 93 hierarchically clustered techniques: building an international consensus for the reporting of
behavior change interventions. Annals of Behavioral Medicine. 2013;46(1):81-95.

21. Michie S, Fixsen D, Grimshaw JM, Eccles MP. Specifying and reporting complex behaviour change interventions: the
need for a scienti�c method. BioMed Central; 2009.

22. Davidson KW, Goldstein M, Kaplan RM, Kaufmann PG, Knatterud GL, Orleans TC, et al. Evidence-based behavioral
medicine: what is it and how do we achieve it? Annals of Behavioral Medicine. 2003;26(3):161-71.

23. Michie S, Hyder N, Walia A, West R. Development of a taxonomy of behaviour change techniques used in individual
behavioural support for smoking cessation. Addictive behaviors. 2011;36(4):315-9.

24. Michie S, Prestwich A. Are interventions theory-based? Development of a theory coding scheme. Health psychology.
2010;29(1):1.

http://dx.doi.org/10.1016/j.ijnurstu.2015.05.001


Page 13/14

25. Michie S, Churchill S, West R. Identifying evidence-based competences required to deliver behavioural support for
smoking cessation. Annals of Behavioral Medicine. 2010;41(1):59-70.

2�. Michie S, Whittington C, Hamoudi Z, Zarnani F, Tober G, West R. Identi�cation of behaviour change techniques to reduce
excessive alcohol consumption. Addiction. 2012;107(8):1431-40.

27. Abraham C, Good A, Warren MR, Huedo-Medina T, Johnson B. Developing and testing a SHARP taxonomy of behavior
change techniques included in condom promotion interventions. Psychology Health. 2011;26(Supplement 2):299.

2�. Khan KS, Ter Riet G, Glanville J, Sowden AJ, Kleijnen J. Undertaking systematic reviews of research on effectiveness:
CRD's guidance for carrying out or commissioning reviews: NHS Centre for Reviews and Dissemination; 2001.

29. Araújo-Soares V, McIntyre T, MacLennan G, Sniehotta FF. Development and exploratory cluster-randomised
opportunistic trial of a theory-based intervention to enhance physical activity among adolescents. Psychology Health.
2009;24(7):805-22.

30. Bradbury-Jones C, Breckenridge JP, Clark MT, Herber OR, Jones C, Taylor J. Advancing the science of literature reviewing
in social research: the focused mapping review and synthesis. International Journal of Social Research Methodology.
2019:1-12.

31. Carter EW, Lane KL, Crnobori M, Bruhn AL, Oakes WP. Self-determination interventions for students with and at risk for
emotional and behavioral disorders: Mapping the knowledge base. Behavioral Disorders. 2011:100-16.

32. Clapton J, Rutter D, Sharif N. SCIE Systematic mapping guidance. London: SCIE; 2009.

33. Cooper DI. What is a “mapping study?”. Journal of the Medical Library Association. 2016;104(1):76.

34. Perryman CL. Mapping studies. Journal of the Medical Library Association. 2016;104(1):79.

35. Graham P, Evitts T, Thomas-MacLean R. Environmental scans: How useful are they for primary care research? Canadian
Family Physician. 2008;54(7):1022-3.38.

3�. Endnote, Clarivate Analytics, 2020.

37. Wallace B, Small K, Brodley C, Lau J, Trikalinos T. Deploying an interactive machine learning system in an Evidence-
based Practice Center: Abstrackr. IHI '12: Proceedings of the 2nd ACM SIGHIT International Health Informatics
Symposium2012.

3�. Rathbone J, Hoffmann TC, Glasziou PP. Faster title and abstract screening? Evaluating Abstrackr, a semi-automated
online screening program for systematic reviewers. Systematic reviews. 2015;4(1):80.

39. Albrecht L, Archibald M, Arseneau D, Scott SD. Development of a checklist to assess the quality of reporting of
knowledge translation interventions using the Workgroup for Intervention Development and Evaluation Research
(WIDER) recommendations. Implementation Science. 2013;8(1):52.

40. Dye JF, Schatz IM, Rosenberg BA, Coleman ST. Constant comparison method: A kaleidoscope of data. The Qualitative
Report. 2000;4(1):1-10.

41. Cochrane Collaboration. Data collection forms for intervention reviews: RCTs and non-RCTs. Version; 2014.44.

42. Pluye P, Gagnon M, Gri�ths F, Johnson-La�eur J. A scoring system for appraising mixed methods research, and
concomitantly appraising qualitative, quantitative and mixed methods primary studies in mixed studies reviews.
International Journal of Nursing Studies. 2009;46(4):529-46.

43. Nvivo Version 12, QSR International, 2020.

44. [Reference redacted]

45. McEwan S, McClarty D, Porter L. Achieving violence and restraint reduction in an IPCU. British Journal of Mental Health
Nursing. 2016;5(1):38-42.

4�. Lo CT. Implementation of a psychiatric emergency response team on adult psychiatric inpatient units. Ann Arbor:
College of St. Scholastica; 2015.



Page 14/14

47. Georgieva I, de Haan G, Smith W, Mulder CL. Successful reduction of seclusion in a newly developed psychiatric
intensive care unit. Journal of Psychiatric Intensive Care. 2010;6(1):31-8. doi:
http://dx.doi.org/10.1017/S1742646409990082.

4�. Lombardo C, Van Bortel T, Wagner AP, Kaminskiy E, Wilson C, Krishnamoorthy T, et al. PROGRESS: the PROMISE
governance framework to decrease coercion in mental healthcare. BMJ Open Quality. 2018;7(3):e000332.

49. Riemer D, Corwith C. Application of core strategies: Reducing seclusion & restraint use. On the Edge. 2007;13(3):7-10.

50. Visalli H, McNasser G. Reducing seclusion and restraint: Meeting the organizational challenge. J Nurs Care Qual.
2000;14(4):35-44.

51. Qurashi I, Johnson D, Shaw J, Johnson B. Reduction in the use of seclusion in a high secure hospital: A retrospective
analysis. Journal of Psychiatric Intensive Care. 2010;6(2):109-15.

52. Presseau J, Ivers NM, Newham JJ, Knittle K, Danko KJ, Grimshaw JM. Using a behaviour change techniques taxonomy
to identify active ingredients within trials of implementation interventions for diabetes care. Implementation Science.
2015;10(1):55.

53. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al. Better reporting of interventions: template for
intervention description and replication (TIDieR) checklist and guide. British Medical Journal. 2014;348:g1687.

Figures

Figure 1

Result of broad search. The searches identi�ed 18,451 records in the published literature and 1,985 from grey literature,
including 99 from social media
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