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Abstract

Mechanical restraint is a commonly used restrictive practice worldwide, although
reducing its use is an international priority. Interventions to reduce mechanical
restraint are needed if reducing mechanical restraint is to succeed. Therefore, this
systematic review aimed to examine evaluated evidence-based interventions that
seek to reduce the incidence of and/or time in mechanical restraint in adult mental
health inpatient settings. The JBI framework was used to guide this systematic
review. The search strategy included peer-reviewed primary research literature
published between 1999 and 2023. Two authors independently conducted the
systematic search, selection process and data extraction process. Forty-one studies
were included in this review. Using content analysis, we grouped interventions
into four categories: (I) calm-down methods, (II) staff resources, (III) legal and
policy changes and (IV) changing staff culture. Interventions to reduce mechanical
restraint in adult mental health inpatient settings have shown some promise.
Evidence suggests that a range of interventions can reduce the incidence of and/
or time in mechanical restraint. However, controlled trials were lacking and
consensus was lacking across studies. Furthermore, specific findings varied widely,
and reporting was inconsistent, hampering the development of interventions for
this issue. Further research is needed to strengthen the evidence base for reducing
mechanical restraint in mental health inpatient settings.
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venous thromboembolism and death (Aguilera-Serrano
et al., 2018; Cusack et al., 2018; Kersting et al., 2019;

Mechanical restraint (MR) is a commonly used restric-
tive practice in mental health to immobilise or restrict
people's movement in response to violent and aggres-
sive behaviour (National Institute for Health and Care
Excellence, 2015). It involves and is defined as the use of
equipment, such as belts, straps or cuffs, by trained staff
(Baker et al., 2021; Vollm & Nedopil, 2016). However,
compared to holding, forced medication or other re-
strictive practices, MR is especially associated with
traumatic experiences for those involved, and psycho-
logical and physiological adverse outcomes have been
reported, such as re-traumatisation, physical injuries,

Rakhmatullina et al., 2013; Tingleff et al., 2017).
Furthermore, strong evidence supporting the value of
MR in managing violent and aggressive behaviour is
lacking (Gleerup et al., 2019; Sailas & Fenton, 2012).
For these reasons, MR is a particularly controver-
sial procedure, and reducing its use has therefore been
an international priority (LeBel et al., 2014; National
Institute for Health and Care Excellence, 2015; Pedersen
et al.,, 2023; Sugiura et al., 2020). However, MR use
varies across countries. For instance, the use of MR is
more common in the United States than in the United
Kingdom, where it may only be used in adults in relation
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to high-security settings, and its usage seems relatively
rare in New Zealand (National Institute for Health
and Care Excellence, 2015; Newton-Howes et al., 2020;
Steinert et al., 2010; Vollm & Nedopil, 2016). A recent
international analysis found rates of MR per one mil-
lion population per day to be 0.03 in New Zealand, 0.17
in Australia, 0.37 in the United States and 98.8 in Japan
(Newton-Howes et al., 2020). Nurses are the profession-
als who are most likely to use MR, typically with lower
approval ratings for its use compared to other restrictive
practices (Gerace & Muir-Cochrane, 2019; Whittington
et al., 2009).

Interventions to reduce MR may address two main
areas of interest. First, they seek to reduce the occur-
rence of MR (Flammer et al., 2021; Guzman-Parra
et al., 2016), a crucial focus as these interventions may
be able to prevent some individuals from experiencing
MR altogether, and the risk of repeated restraint may be
curbed. Second, they seek to reduce the length of its use
(Allen et al., 2020; Celofiga et al., 2022). Prolonged epi-
sodes of MR may amount to ill-treatment, and the pro-
cedure has been criticised by The Council of Europe's
Committee for the Prevention of Torture and Inhuman
or Degrading Treatment or Punishment (2020), among
others. Thus, a focus on minimising the time people
spend in MR is important. Ideally, interventions that
reduce both the incidence of and time in MR simulta-
neously may be beneficial (Baker et al., 2021; Flammer
et al., 2021; Steinert et al., 2008).

Reducing the use of MR relies on being able to iden-
tify appropriate interventions that may ensure this goal.
Two recent reviews have identified several interventions
that can reduce MR in adult mental health inpatient
settings, such as staff training, risk assessment, reg-
ulations and the implementation of programmes, for
example, the Safewards Model and Six Core Strategies
(Fernandez-Costa et al., 2020; Vékiparta et al., 2019).
The latter interventions are widely promoted pro-
grammes in this area. Safewards focuses on reducing
conflict rates and containment by implementing a pack-
age of 10 interventions, while the Six Core Strategies
programme includes a six-component framework for de-
veloping policies and practices that minimise the use of
restrictive practices in mental health (Fernandez-Costa
et al., 2020; Ward-Stockham et al., 2022). However, these
two recent reviews have significant limitations. First, a
limited study design and date range was examined (max.
10years). These restrictions excluded relevant interven-
tions explored in certain study designs, such as mixed
methods (Fernandez-Costa et al., 2020) or of complex
programmes (Vikiparta et al., 2019), and may have over-
looked valuable insights from older studies, yet without
providing appropriate justifications for the restrictions
(Aromataris & Munn, 2020). Second, only one researcher
conducted the review processes, which may raise meth-
odological issues. According to the JBI, at least two re-
searchers are recommended to reduce the risk of bias

in the review process (Aromataris & Munn, 2020). In
addition to the limitations in these reviews, it may be
difficult to tease out evidence-based interventions on
MR reduction specifically from other research because
different types of restraint, for example, mechanical,
chemical and manual, tend to be included without find-
ings for each type being independently reported (Baker
et al., 2021; Pedersen et al., 2023; Raveesh et al., 2019).

Given the above, a need exists to develop knowledge
about interventions targeting MR towards adult mental
health inpatients to improve mental health practice and
strengthen the foundation for developing future inter-
ventions to reduce MR (Baker et al., 2021). This is urgent
for the safety of both patients and staff. To our knowl-
edge, no studies have conducted a comprehensive review
of the evidence concerning interventions to reduce MR
in mental health for adult inpatients. Therefore, the pur-
pose of this review was to examine reported and eval-
uated evidence-based interventions that seek to reduce
the use of MR in adult mental health inpatient settings
to inform and improve practice in this field.

Aim

To review extant international peer-reviewed research
literature concerning evaluated evidence-based inter-
ventions that seek to reduce the incidence of and/or time
in MR in adult mental health inpatient settings.

METHOD

This systematic review incorporates five steps: (I) lo-
cating studies through searching, (II) selecting studies
for inclusion, (III) assessing the quality of studies, (IV)
extracting data and (V) analysing and synthesising the
relevant studies (Aromataris & Munn, 2020). The fol-
lowing research question guided this review: what char-
acterises international peer-reviewed research literature
on evaluated evidence-based interventions that seek
to reduce the incidence of and/or time in MR in adult
mental health inpatient settings? The following two ana-
lytical questions guided the analysis: (I) which reported
interventions seek to reduce the incidence of and/or time
in MR? and (IT) what characterises the content and out-
comes of these interventions? The findings were reported
using the Reporting Checklist for Systematic Reviews
(PRISMA) (Page et al., 2021), PROSPERO registration:
CRD42022371967.

Search strategy
To identify relevant studies, a two-phased approach

was used. First, we reviewed the systematic mapping
review by Baker et al. (2021) to identify relevant studies
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between 1999 and April 2019. The starting date indi-
cates a significant shift in standards for mental health
concerning the quality and orientation of mental
health services (Baker et al., 2021). To our knowledge,
this is the most comprehensive review to date of evalu-
ated interventions to reduce restrictive practices (in-
cluding MR) in adult mental health inpatient settings.
Second, and based on the search strategy adopted in
Baker et al. (2021) for capturing as much potential re-
search as possible, we conducted an updated system-
atic search with the timeframe from 01 January 2019 to
04 July 2023 (the final search date) in the following da-
tabases: CINAHL (EBSCO), Embase Classic+ Embase
(Ovid) and PubMed (National Library of Medicine).
The search string in PubMed is provided in Table 1 as
an example, and the full literature search is shown in
the Data S1. Endnote was used to remove duplicates,
followed by screening in Covidence to ensure system-
atic study selection by the first and last authors.

Screening and selection

Title/abstracts and full-text papers were independently
reviewed sequentially by the first and last authors based
on the following inclusion criteria: (I) peer-reviewed pri-
mary research literature, (II) studies describing evaluated
interventions that seek to reduce the incidence of and/or
time in MR (or seclusion/MR reported simultaneously)
in adult mental health inpatient settings and (III) stud-
ies available in full-text and English. Included study out-
comes for assessing the effectiveness of the interventions
were the incidence of and/or time spent in the practice.
The main exclusion criteria were the following: (I) studies
that, in addition to adult settings, also included findings
for children or adolescents, but which were not reported

TABLE 1 Search string in PubMed.

(((((((“Restraint, Physical”’[Mesh]) OR “Patient Isolation”[Mesh])
OR “Coercion”[Mesh]) OR (((Restrain* or coercion
or coerced or coercive or seclusion or seclude* or de-
escalat® or (restric* and (practice* or intervention*)) or
(physical* and (immobili* or isolation)) or ((involuntary or
forced) and (medic* or sedat* or drug? or treatment?)))))))
AND ((((“Psychiatric Department, Hospital”’[Mesh])
OR “Hospitals, Psychiatric”[Mesh]) OR “Psychiatric
Nursing”[Mesh]) OR “Mental Disorders”[Mesh])
OR “Mentally Ill Persons”[Mesh]) OR (((psyc*[Title/
Abstract] or schizo*[Title/Abstract] or mental*[Title/
Abstract] or agitat*[Title/Abstract])) AND (diseas*[Title/
Abstract] or disorder*[Title/Abstract] or illness*[Title/
Abstract] or patient*[Title/Abstract] or inpatient*[Title/
Abstract] or ward*[Title/Abstract] or unit*[Title/Abstract]
or hospital*[Title/Abstract] or center*[Title/Abstract] or
centre*[Title/Abstract] or department?[Title/Abstract])))))
NOT (((((“Child”’[Mesh] or “Adolescent”[Mesh] or
“Infant”[Mesh]) not “Adult”[Mesh]))) OR ((“Animals”[Mesh]
not “Humans”[Mesh])))))) AND (((pubstatusaheadofprint or
publisher[sb] or pubmednotmedline[sb]) or inprocess[sb]))
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independently and (II) studies that, in addition to the
practice of interest, also included findings for other types
of restraint (or restrictive practices more generally), but
which were not reported independently. In case of disa-
greement between the first and last authors, the second
author was consulted for the final decision.

The literature search identified 175 studies in the re-
view by Baker et al. (2021) and 6301 studies in the updated
search. From the studies identified in the review by Baker
et al. (2021), 109 studies had been evaluated and, of these,
51 reported interventions to reduce restraint (not further
specified). In line with the purpose of this review, the
titles and abstracts of these 51 studies were screened to
determine whether or not the information they provided
related to restraint was comparable with the practice of
MR. Of these, 46 were full-text screened for their eligibil-
ity and 21 were included. From the studies identified in
the updated search, the titles and abstracts of 5711 studies
were screened after duplicate removal. Of these, 95 were
full-text screened for their eligibility and 20 studies were
included. As illustrated in Figure 1, 41 studies in total
were included in this review on the basis of the searches.

Data extraction and critical appraisal

Data from the studies were extracted as follows: (I) gen-
eral information, such as author and year of publication;
(IT) study attributes, such as design, inpatient setting and
country; (IIT) characteristics of interventions; (IV) area
of interest, that is, whether the intervention relates to
the incidence of and/or time in MR; and (V) key find-
ings relevant to the purpose of this review. Data were ex-
tracted from each study by the first author and reviewed
by the last author. The Mixed Methods Appraisal Tool
was used to determine whether the interventions had
been evaluated or not and to assess the overall quality
of included studies independently by the first and last
authors (Baker et al., 2021; Hong et al., 2018). We as-
sessed whether the studies met criteria that indicate an
evidence-based intervention approach, such as the pres-
ence of research study designs, methodology and re-
ported outcome measures to evaluate the interventions'
effectiveness, contributing to a higher level of confidence
in the effectiveness of the interventions. The second au-
thor was consulted in case of disagreement.

Analysis

Interventions from the studies were categorised and
analysed using content analysis, a scientific method
allowing data processing of various research types
(Krippendorff, 2004). Content analysis has likewise
been used in similar review studies (Baker et al., 2021;
Vikipartaetal., 2019). First, the interventions were coded,
compared and sorted into initial categories. In this step,
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- Wrong design (n=8)
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g v
L5 | Reports of total included studies
(n=41)

FIGURE 1 PRISMA flow diagram of the study selection process.

notes were made about the area of interest (incidence and/
or time). Second, patterns between interventions both fo-
cusing on incidence of and time in MR were identified.
Third, interventions were categorised into final catego-
ries based on their similarities and differences.

RESULTS
Characteristics of studies

General information, study attributes, intervention(s),
whether the study investigated the incidence of and/or

time in MR and quality assessment are presented in
Table 2. Only five studies were controlled trials (Celofiga
et al., 2022; Hamann et al., 2020; Hvidhjelm et al., 2022;
Kontio et al., 2014; Putkonen et al., 2013). The evidence in
this review is therefore primarily based on interventions
from other study designs. The geographical setting was
Western countries, i.e., European, Northern America
and Australia. Only 10 studies were conducted across
more than one hospital (Celofiga et al., 2022; Flammer
et al., 2021; Guzman-Parra et al., 2021; Hamann
et al., 2020; Kontio et al., 2014; Shields, 2022; Shields &
Busch, 2020; Smith et al., 2023; Stensgaard et al., 2018;
Stoll et al., 2022). The inclusion of acute/intensive settings
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was most often reported in the studies (n=20) (Badouin
et al., 2023; Blair & Moulton-Adelman, 2015; Celofiga
et al., 2022; Cummings et al., 2010; Dixon & Long, 2022;
Geoffrion et al., 2018; Goulet et al., 2018; Guzman-Parra
et al., 2015, 2016, 2021; Hamann et al., 2020; Khadivi
etal.,2004; Kontioetal., 2014; Lewisetal., 2009; Manning
et al., 2022; Steinert et al., 2008; Stoll et al., 2022; Sullivan
et al., 2005; Yakov et al., 2018; Yang et al., 2014). The
number of beds ranged from 18 to 615, but the informa-
tion available in the studies did not always report on
details of the settings, including bed numbers. Of the
studies, seven reported on seclusion/MR simultane-
ously, but they did not report individual changes in MR
(Cummings et al., 2010; Donat, 2002a, 2002b; Khadivi
et al., 2004; Putkonen et al., 2013; Sullivan et al., 2005;
Yang et al., 2014). In the remaining studies, it was pos-
sible to extract data on MR specifically. All the stud-
ies received a positive assessment in response to the two
screening questions in the Mixed Methods Appraisal
Tool and the methodological quality of the studies was
generally rated as medium or above (see Table 2 for a
more detailed presentation (Hong et al., 2018)).

Interventions

As illustrated in Table 2, most interventions consisted of
various components combined into complex interven-
tions. The content of the interventions varied widely.
Moreover, interventions consisting of various compo-
nents were often only evaluated as a whole, and the in-
dividual intervention components were not evaluated
independently, which ruled out comparative analysis.
However, content analysis identified certain compari-
sons that are described below in the following catego-
ries: (I) calm-down methods, (II) staff resources, (IIT)
legal and policy changes and (IV) changing staff culture.
Twelve studies reported only on the incidence of MR
(Andersen et al., 2017; Blair & Moulton-Adelman, 2015;
Chandler, 2012; Christensen et al.,, 2021; Dixon &
Long, 2022; Godfrey et al., 2014; Hamann et al., 2020;
Hoffmann et al., 2022; Khadivi et al., 2004; Shields, 2022;
Whitecross et al., 2020; Yang et al., 2014), while six stud-
ies reported only on time in MR (Allen et al., 2020; Ayres
& Tracy, 2021; Badouin et al., 2023; Dike et al., 2021;
Donat, 2002b; Putkonen et al., 2013). The remaining
studies reported on both incidence of and time in MR.
The studies (n=23) that reported statistically significant
findings are summarised in Table 3.

Categories from the content analysis
Calm-down methods

Calm-down methods were used in four studies to reg-
ulate stimuli or patient response to stimuli to reduce
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stress levels. These methods could include reducing the
overall sensory level in the unit environment during pe-
riods of high stress (Yakov et al., 2018) or providing a
separate room to which patients could retreat (Andersen
et al., 2017; Cummings et al., 2010). Furthermore, there
were reports of helping patients regulate their emotions
and arousal, sensory integration and coping strate-
gies, for example, sensory aids, which could heighten
patient satisfaction (Andersen et al., 2017; Christensen
et al., 2021; Cummings et al., 2010). Two studies reported
significant associations between calm-down methods
and MR, where the incidence of or time in MR was
reduced (Christensen et al., 2021; Yakov et al., 2018).
Non-significant findings in relation to changes in MR
use were reported in four studies (Andersen et al., 2017;
Christensen et al., 2021; Cummings et al., 2010; Yakov
et al., 2018).

Staff resources

Six studies reported on staff resources in terms of having
the right level of staff on duty for a given task. This could
involve increasing the number of staff in comparison to
the number of patients (Allen et al., 2020; Donat, 2002b;
Hoffmann et al., 2022; Yang et al., 2014). Another ap-
proach reported was to use available staff resources
more effectively and target them to a specific patient
group (Allen et al., 2020; Badouin et al., 2023; Hoffmann
et al., 2022; Steinert et al., 2008). Three studies reported
significant associations between staff resources and MR
(Donat, 2002b; Steinert et al., 2008; Yang et al., 2014).
Incidence of or time in MR was reduced in all but
one study where the reverse association was reported
for the time in MR among some individuals (Steinert
et al., 2008). Non-significant findings in relation to
changes in MR use were reported in five studies (Allen
et al., 2020; Badouin et al., 2023; Hoffmann et al., 2022;
Steinert et al., 2008; Yang et al., 2014).

Legal and policy changes

Legal and policy changes were reported in nine studies
and concerned the application and evaluation of MR
to ensure its proper use. These changes could include
revising legislation at a wider regional or national level
(Flammer et al., 2021; Guzman-Parra et al., 2015) or
implementing mandatory approval and assessment pro-
cedures at local level (Godfrey et al., 2014; Hvidhjelm
et al., 2022; Manning et al., 2022). Additionally, efforts
to optimise and standardise monitoring and evaluation
of MR procedures were reported, such as registration,
measurement and case review, which could promote
reflection and improve the quality of care and safety
for organisations, patients and staff (Donat, 2002a;
Goulet et al., 2018; Guzman-Parra et al., 2015;
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TABLE 2 Overview of included studies.
Study Year Design Settings Country
Allen et al. 2020 Quality improvement 1 hospital; 6units USA
project
Andersen et al. 2017 Case—control 1 hospital; 2 open units with a secluded Denmark
area; 40 beds
Ayres and Tracy 2021 Quality improvement 1 hospital; 1 unit; 14 beds USA
project
Badouin et al. 2023 Experimental 1 hospital; 2 units Germany
Baumgardt et al. 2019 Experimental 1 hospital; 2 locked units Germany
Blair and 2015 Experimental 1 hospital; 1 acute unit USA
Moulton-Adelman
Celofiga et al. 2022 Cluster-randomised 6 hospitals; 12 acute units Slovenia
controlled trial
Chandler 2012 Case study 1 hospital; 1 locked unit; 20 beds USA
Christensen et al. 2021 Quality improvement 1 hospital; 3 specialised units Denmark
project
Cummings et al.* 2010 Quality improvement 1 hospital; 2 acute, admission units USA
project
Dike et al. 2021 Experimental 1 hospital; 27 forensic, addictions and USA
general units; 615 beds
Dixon and Long 2022 Experimental 1 hospital; acute units; 163 beds USA
Donat® 2002 Case—control 1 hospital USA
Donat®* 2002 Cross-sectional 1 hospital; 245 beds USA
Flammer et al. 2021 Cohort Units across 32 hospitals Germany
Geoffrion et al. 2018 Experimental 1 hospital; 1 intensive unit and 1 Canada
emergency unit; 24 beds
Godfrey et al. 2014 Experimental 1 hospital; 1 acute unit and 1 USA
rehabilitation unit; 216 beds
Goulet et al. 2018 Case study 1 hospital; 1 acute, specialised unit; 27 Canada
beds
Guzman-Parra et al. 2015 Experimental 1 hospital; 1 acute unit; 42 beds Spain
Guzman-Parra et al. 2016 Experimental 1 hospital; 1 acute unit; 42 beds Spain
Guzman-Parra et al. 2021 Cohort 20 acute units across hospitals Spain
Hamann et al. 2020 Cluster-randomised 4 hospitals; 12 acute unites Germany
controlled trial
Hoffmann et al. 2022 Experimental 1 hospital Germany
Hvidhjelm et al. 2022 Cluster-randomised 1 hospital; eight forensic units Denmark

controlled trial
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Area of interest

Interventions Incidence Time Summary of critical appraisal
Increasing assessment and surveillance ~ NR X High. Uncertain if the confounders are accounted for in the design and
an analysis
Sensory modulation (I) X NR High
Recovery model (I1V) NR X Medium. Uncertain if the confounders are accounted for in the design
and analysis
Peer support (II) NR X High
Safewards model (IV) X X High. Uncertain if the confounders are accounted for in the design and
analysis
Engagement Model (IV) X NR Low. Uncertain if the participants are representative of the target
population, if measurements are appropriate regarding both the
outcome and intervention (or exposure), if there are complete
outcome data, if the confounders are accounted for in the design
and analysis and if the intervention during the study period is
administered (or exposure occurred) as intended
De-escalation education (IV) X X Medium. Uncertain if there are complete outcome data and if outcome
assessors are blinded to the intervention provided
Trauma Informed Care (IV) X NR High
Physical therapy (I) X NR High
Comfort room (I) X X Medium. Uncertain if there are complete outcome data and if the
confounders are accounted for in the design and analysis
Patient-staff collaboration, case review, NR X Medium. Uncertain if the confounders are accounted for in the design
staff training, employee recognition, and analysis and if the intervention during the study period is
restraint prevention tools (IV) administered (or exposure occurred) as intended
De-escalation education (IV) X NR High. Uncertain if the confounders are accounted for in the design and
analysis
New case review procedures (III) X X Medium. Uncertain if there are complete outcome data and if the
confounders are accounted for in the design and analysis
Improved staffing (11) NR X High. Uncertain if the confounders are accounted for in the design and
analysis
Immediate judge's decisions (III) X X High. Uncertain if the confounders are accounted for in the design and
analysis
Omega training programme (IV) X X High
Staff training in the use of de- X NR High
escalation techniques and response
team (IV), and policy change (111)
Post-seclusion and/or restraint review X X High. Uncertain if divergences and inconsistencies between
(I11) quantitative and qualitative results are adequately addressed
New mandatory regulatory protocol X X High
(I17)
Multimodal intervention programme X X High
based on the principles of six core
strategies (IV)
Multi-component intervention based X X High
on the six core strategies (IV)
Shared decision-making (IV) X NR High
Track system (II) X NR Medium. Uncertain if there are complete outcome data, if the
confounders are accounted for in the design and analysis and if the
intervention during the study period is administered (or exposure
occurred) as intended
Short-Term Assessment of Risk and X X High

Treatability (I11)

(Continues)
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TABLE 2 (Continued)
Study Year Design Settings Country
Khadivi et al.* 2004 Cross-sectional 1 hospital; 3 acute units USA
Kontio et al. 2014 Cluster-randomised 2 hospitals; 10 acute, closed units; 169 Finland
controlled trial beds
Lewis et al. 2009 Quality improvement 1 hospital; 4 speciality-based unitsand 1 ~ USA
project acute unit; 88 beds
Lickiewicz et al. 2021 Experimental 1 hospital; 1 unit with observation Poland
rooms and a secluded area; 50 beds
Manning et al. 2022 Experimental 1 hospital; 1 acute unit USA
Putkonen et al.* 2013 Cluster-randomised 1 hospital; 4 high-security units; 88 beds  Finland
controlled trial
Riahi et al. 2016 Cohort 1 hospital; 326 beds Canada
Shields 2022 Experimental 50 hospitals USA
Shields and Busch 2020 Experimental 1841 units across hospitals USA
Smith et al. 2023 Experimental 8 hospitals USA
Steinert et al. 2008 Experimental 1 hospital; 1 acute, specialised unit; 18 Germany
beds
Stensgaard et al. 2018 Experimental 26units across hospitals Denmark
Stoll et al. 2022 Experimental 2 hospitals, 1 closed and 1 open acute, Switzerland
specialised unit with seclusion
rooms; 38 beds
Sullivan et al.* 2005 Experimental 1 hospital; 5 acute units; 117 beds USA
Whitecross et al. 2020 Quality improvement 1 hospital; 58 beds Australia
project
Yakov et al. 2018 Quality improvement 1 hospital; 1 locked, intensive unit; 20 USA
project beds
Yang et al.* 2014 Cohort 1 hospital; 4 acute, specialised units USA

Note: Interventions in relation to categories identified through content analysis: (I) calm-down methods, (IT) staff resources, (III) legal and policy changes, (IV)

changing staff culture.

Abbreviations: X, investigated; NR, not reported.
“Seclusion/mechanical restraint-findings.

Shields, 2022; Shields & Busch, 2020). Seven studies re-
ported significant associations between legal and policy
changes and MR (Donat, 2002a; Flammer et al., 2021;
Godfrey et al., 2014; Guzman-Parra et al., 2015;
Hvidhjelm et al., 2022; Manning et al., 2022; Shields &
Busch, 2020). The incidence of and/or time in MR was
reduced in all studies, two of which also reported the

reverse association in some cases (Flammer et al., 2021;
Guzman-Parra et al., 2015). Non-significant find-
ings in relation to changes in MR use were reported
in eight studies (Donat, 2002a; Flammer et al., 2021;
Godfrey et al., 2014; Goulet et al., 2018; Guzman-Parra
et al., 2015; Manning et al., 2022; Shields, 2022; Shields
& Busch, 2020).
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Area of interest

Interventions Incidence Time Summary of critical appraisal
Staff education, change of admission X NR Medium. Uncertain if the confounders are accounted for in the design
forms, nursing monitoring, and analysis and if the intervention during the study period is
debriefing, a senior case review administered (or exposure occurred) as intended
committee (IV)
E-learning course (IV) X X High. Uncertain if outcome assessors are blinded to the intervention
provided
Crisis Prevention Management X X Low. Uncertain if there are complete outcome data, if the confounders
programme built upon the Public are accounted for in the design and analysis and if the intervention
Health Prevention Model (IV) during the study period is administered (or exposure occurred) as
intended
Three aspects of the Safewards model X X High
(Iv)
Modified aggression scale and X X Medium. Uncertain if measurements are appropriate regarding
treatment protocol (I11) both the outcome and intervention (or exposure) and if there are
complete outcome data
Six Core Strategies (IV) NR X High. Uncertain if outcome assessors are blinded to the intervention
provided
Six Core Strategies (IV) X X Medium. Uncertain if the confounders are accounted for in the design
and analysis and if the intervention during the study period is
administered (or exposure occurred) as intended
Inpatient Psychiatric Facility Quality X NR High
Reporting Program (III)
Inpatient Psychiatric Facility Quality X X High. Uncertain if the confounders are accounted for in the design and
Reporting Program (III) analysis
Recovery approach (IV) X X Medium. Uncertain if measurements are appropriate regarding both
the outcome and intervention (or exposure) the confounders are
accounted for in the design and analysis
Crisis intervention ward (1) X X High
Safewards model (IV) X X High. Uncertain if the intervention during the study period is
administered (or exposure occurred) as intended
Clinical ethics support (IV) X X Medium. Uncertain if the participants are representative of the target
population and if there are complete outcome data
Violence assessment tool, staff training X X Medium. Uncertain if the confounders are accounted for in the design
in working with aggressive patients and analysis and if the intervention during the study period is
and case review (IV) administered (or exposure occurred) as intended
Multidisciplinary response team (IV) X NR High. Uncertain if the confounders are accounted for in the design and
analysis
Sensory reduction (I) X X Medium. Uncertain if the confounders are accounted for in the design
and analysis
Staff empathy skills and training (II) X NR High

Changing staff culture

In 23 studies, staff culture changes involved the imple-
mentation of complex programmes or approaches, often
grounded on the Six Core Strategies (Guzman-Parra
etal., 2016, 2021; Putkonen et al., 2013; Riahi et al., 2016),

the Safewards Model (Baumgardt et al., 2019; Lickiewicz
etal.,2021; Stensgaardetal.,2018) or other predefined con-
cepts (Geoffrion et al., 2018; Hamann et al., 2020; Lewis
et al., 2009). Furthermore, the implementation of differ-

ent recovery models was reported (Ayres & Tracy, 2021;
Blair & Moulton-Adelman, 2015; Chandler, 2012; Smith
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et al., 2023; Sullivan et al., 2005). Other approaches were
mostly reported to contain independent, concurrent
components with varying content, such as staff train-
ing and knowledge, case review and rapid response
teams (Celofiga et al., 2022; Dike et al., 2021; Dixon &
Long, 2022; Godfrey et al., 2014; Khadivi et al., 2004;
Kontio et al., 2014; Stoll et al., 2022; Whitecross
et al., 2020). Twelve studies reported significant associa-
tions between staff culture changes and MR (Celofiga
et al., 2022; Dike et al., 2021; Geoffrion et al., 2018;
Godfrey et al., 2014; Guzman-Parra et al., 2016, 2021;
Khadivi et al.,, 2004; Kontio et al., 2014; Lickiewicz
et al., 2021; Putkonen et al., 2013; Stensgaard et al., 2018;
Stoll et al., 2022). The incidence of and/or time in MR
was reduced in all studies, one of which also reported
a reverse association for the time in MR for each epi-
sode (Guzman-Parra et al., 2016). Non-significant find-
ings in relation to changes in MR use were reported in
21 studies (Ayres & Tracy, 2021; Baumgardt et al., 2019;
Blair & Moulton-Adelman, 2015; Celofiga et al., 2022;
Chandler, 2012; Dike et al., 2021; Dixon & Long, 2022;
Geoffrion et al., 2018; Guzman-Parra et al., 2016, 2021;
Hamannet al., 2020; Kontio et al., 2014; Lewis et al., 2009;
Lickiewicz et al., 2021; Putkonen et al.,, 2013; Riahi
etal., 2016; Smith et al., 2023; Stensgaard et al., 2018; Stoll
et al.,, 2022; Sullivan et al., 2005; Whitecross et al., 2020).

DISCUSSION

This review has synthesised studies reporting interven-
tions seeking to reduce MR in adult mental health in-
patient settings. We found that from 1999 to 2023, 41
studies were published in this field. The main findings
from content analysis were four categories grouping in-
terventions that primarily decreased the incidence of
and/or time in MR. However, the studies were charac-
terised by profound variation in terms of the quality of
the research and specific findings; moreover, research
using controlled trials was lacking. Staff culture changes
were the most common evidence-based interventions
conducted, followed by legal and policy changes, staff
resources and calm-down methods. The interventions
mostly combined various components which were evalu-
ated as a whole. Thus, this review provides important
knowledge about variables to be considered in mental
health practice and in future rigorous analysis of single
interventions to support efforts to reduce MR in adult
mental health inpatient settings.

The lack of comparative analysis across interventions
in this review due to difficulties in distinguishing inter-
vention components from each other is not surprising as
it has also been reported in other international analy-
ses within the field (Baker et al., 2021; Fernandez-Costa
et al., 2020; Stewart et al., 2010; Viakiparta et al., 2019).
Thus, the heterogeneity in the implementation and ad-
ministration of interventions is mirrored in the findings.
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Like others (Baker et al., 2021; Vikiparta et al., 2019),
we overcame these difficulties by using content analysis.
Hence, practices should pay more attention to the roll-
out of single interventions when appropriate to generate
highly usable effect data rather than to complex pro-
grammes where intervention components are adminis-
tered concurrently. As suggested by Baker et al. (2021),
it should be clear which components or combination of
components may be effective. This review illustrated the
potential value of interventions within different catego-
ries for reducing the use of MR, which has been reported
to cause trauma, harm and even death (Aguilera-Serrano
et al., 2018; Cusack et al., 2018; Kersting et al., 2019;
Rakhmatullina et al., 2013; Tingleff et al., 2017). The
findings of this review, therefore, provide important and
critical knowledge that can be used as a basis for focus-
ing on and developing future interventions in this field
(Baker et al., 2021).

As the studies assessed had varied quality, a me-
ta-analysis of the controlled trials could have been a use-
ful method to assess the efficacy of alternatives to the use
of MR in mental health, especially as we overall assessed
these studies as having high quality, and several signifi-
cant findings were extracted from these studies. However,
it was difficult to conduct such an analysis as only five
of the included studies were controlled trials and much
variability was observed in intervention content, targets
and outcome measures in these trials. The difficulties
that precluded meta-analysis in this review are similar
to those reported in research elsewhere within the field
of restrictive practice use (Baker et al., 2021; Fernandez-
Costa et al., 2020). Therefore, additional controlled trials
focusing on individual components as described above
are needed and could be performed to further under-
stand the effectiveness of alternative interventions to
MR. Alternatively, more well-conducted comprehensive
approaches with of well-defined outcomes reporting
should be developed, facilitating meaningful compar-
isons among similar programmes. However, given the
limited number of appropriate studies, conducting a
comprehensive meta-analysis remains a challenging
endeavour in this area at present. In such cases, the
focus should shift towards employing robust research
approaches to consolidate findings, and in the future,
these efforts may lay the foundation for more extensive
meta-analyses. Our findings support that interventions
or particular intervention components may be individ-
ually effective in practice. The focus on understanding
the effectiveness of individual interventions underscores
their significance in shaping mental health practice, re-
gardless of whether they are part of broader initiatives
like the Safewards Model or Six Cores Strategies or im-
plemented in the absence of these wider programmes.

In our review, we have highlighted the potential value
of interventions within different categories for reducing
MR in adult mental health inpatient settings. It is essen-
tial to recognise that many well-researched interventions,
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such as the Six Core Strategies and Safewards, are com-
plex and systemicin nature (Bakeretal., 2021, Fernandez-
Costa et al., 2020). Such programmes may encompass a
range of components and strategies that synergistically
create a comprehensive approach to reducing MR.
While such approaches have demonstrated promise in
the field, as evident in the present review, and are poten-
tially more realistic for researchers to explore as a whole,
it remains important to address the issue of evaluating
individual components within them to identify which
are most effective in reducing MR (Baker et al., 2021).
This focused approach may not only assist in fine-tun-
ing interventions but also provides valuable insights into
their standalone effectiveness. Our findings underscore
the need for a nuanced understanding of what specific
elements within these complex programmes contribute
to their overall effectiveness. In clinical practice, iso-
lating and assessing the impact of each component can
be challenging, especially when they are administered
concurrently, as was often the case in the studies in the
present review. Therefore, we recognise the importance
of exploring methods to evaluate complex intervention
programmes effectively, by striking a balance between
evaluating these comprehensive approaches and exam-
ining their individual components. Both avenues of re-
search contribute to our understanding of how to best
reduce MR in adult mental health inpatient settings and
improve the overall quality of care.

From a clinical and practical perspective, it would be
relevant to focus on interventions that can reduce both
the incidence of and the time spent in MR if the effect
on both areas can be linked to the same intervention
(Baker et al., 2021). As in comparative analyses in the
field (Baker et al., 2021; Fernandez-Costa et al., 2020;
Stewart et al., 2010; Vikiparta et al., 2019), many studies
in the present review already focus on both areas, and
thus the issue is receiving attention. Furthermore, inter-
ventions that are effective in multiple areas of interest,
including reducing the concurrent use of other restrictive
practices, may be expected to be cost effective in clinical
practice as they can reduce the overall high risk of injure
associated with MR use (Aguilera-Serrano et al., 2018;
Cusack et al., 2018; Kersting et al., 2019; Rakhmatullina
et al., 2013; Tingleff et al., 2017). However, it is import-
ant to note that efforts to reduce MR use may also be
counterproductive and increase the risk of harm along
with reduction of MR (Khadivi et al., 2004; Putkonen
et al., 2013). Although a decrease in injury and violence
in patients and staff following the implementation of
interventions was reported in several studies in this re-
view (e.g., Guzman-Parra et al., 2016; Lewis et al., 2009;
Putkonen et al., 2013; Steinert et al., 2008), the review
emphasises that efforts to reduce MR should prioritise
safety for all, for example, through intensive safety mon-
itoring (Khadivi et al., 2004). Additionally, during their
project years, Putkonen et al. (2013) observed more sick
days and sick time per injury resulting from physical

violence management training between staff than from
incidents involving patient-to-staff violence. This sug-
gests the importance of adopting a balanced approach
to achieving a reduction in MR and acknowledges the
potential risks associated with such reductions. In pre-
ventive efforts, it is crucial to consider not only the
safety and well-being of patients and staff in clinical
practice but also any potential danger arising from even
staff training (Guzman-Parra et al., 2016; Putkonen
et al., 2013), a conclusion supported by our findings.
Moreover, an important consideration in reducing re-
strictive practices is whether other such practices, formal
or informal, may be introduced as alternatives in clinical
practice when we what to reduce specific practices, such
as MR. Therefore, exploring the cultural and contextual
factors that may have a bearing on the use of MR is an
important area of interest; and our findings highlight
this concern, for example, in relation to the category of
‘changing staff culture’. This is especially pertinent as
many staff report in research that the use of restrictive
practices is a necessary element to manage violent and
aggressive behaviour, suggesting that they may replace
one type of practice with another in certain situations
(Muir-Cochrane et al., 2018).

While most studies in this review did find a reduc-
tion in the use of MR, these findings were not always
reported as significant outcomes. The existence of
studies reported as without effect on this basis is well
known within this field (Baker et al., 2021; Vikiparta
et al., 2019). However, it is important to consider that
there may be other benefits than significant findings
from the implementation of interventions. The three
phases programme by Donat (2002a) may serve to ex-
emplify this: the reduction in MR in phase three of this
programme was non-significant, but the changes in this
phase improved and facilitated a more interdisciplinary
approach to care and treatment. Hence, mental health
professionals should focus on a wider range of benefits
from intervention programmes that aim to reduce MR
rather than focus exclusively on whether the reduction is
statistically significant.

As has been shown by our findings in the category
‘calm-down methods’, interventions to regulate stimuli
or patient response to stimuli were reported as useful
for reducing MR. These results are consistent with pre-
vious international reviews where such interventions to
reduce patients' stress levels are referred to as ‘treatment
planning’ (Viakiparta et al., 2019 p. 772) or ‘restructur-
ing the physical environment’ (Baker et al., 2021 p. 41).
Therefore, to fully understand the potential of these
methods for improving clinical practice, it may be neces-
sary to thoroughly review the underlying studies.

In the present review, we found that interventions that
focus on staff resources may also help reduce the use of
MR. This is not surprising as increased staffing has re-
peatedly proven to optimise healthcare services, includ-
ing during the recent coronavirus pandemic (Al-Amin
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et al., 2022). However, other ways may also be used to
improve interventions between patients and staff to re-
duce MR beyond those identified in this review. For in-
stance, others have suggested that providing greater time
available for appointments with patients and their di-
rect care could be beneficial (Baker et al., 2021; Stewart
etal., 2010). Our review also supported this conclusion as
it found that using staff resources more effectively could
be a way to reduce MR.

Moreover, our findings about the impact of chang-
ing staff culture on reducing the use of MR further em-
phasise the importance of staff and the complexity of
successful interventions. Most studies in this review re-
ported on interventions aimed at changing staff culture
that employed complex approaches based on predefined
concepts. Other researchers have also highlighted the
implementation of complex programmes and approaches
as useful for managing this issue, including elements we
also found such as staff training in de-escalation and
risk assessment (Baker et al., 2021; Fernandez-Costa
et al., 2020; Stewart et al., 2010; Viakiparta et al., 2019).
However, as in the present review, more precise details
about content and patterns between components were
generally lacking in these studies, hindering understand-
ing of vital elements.

Finally, we have shown that legal and policy changes
may reduce MR use. This may be a very important
finding because it removes responsibility from staff
and promotes consistency across settings. As sug-
gested by Stewart et al. (2010), new policies to reduce
the use of restrictive practices are a direct way of
changing practice. Furthermore, supporting our find-
ings, Baker et al. (2021) also found that interventions
such as changes in rules and policies can reduce re-
strictive practices. Thus, as indicated by our findings,
both on national and local levels, it may be possible to
reduce the use of MR by changing the application and
evaluation of MR through legislation. Thus, to further
understand the associations between changes in legis-
lation and policy and the use of MR, we recommend
conducting more research on the impact of specific
legal and policy changes on MR use.

Limitations

The following limitations must be taken into considera-
tion. First, we conducted a broad, systematic literature
search to identify relevant studies, but use of additional
databases could have identified other relevant studies
and potentially yielded different results. Second, we only
included English-language literature and this may have
resulted in a bias towards Western settings in the studies
that were included. Relevant studies in other languages
may have been produced, which could have broadened
the results. This one-sided geographic dominance may
also mean, as others have suggested, that research outputs

Mental Health Nursing —

depend on the focus and resources of healthcare systems
or the risk of bias in publication and reporting proce-
dures (Pedersen et al., 2023; Pedersen et al.,2022). Third,
unlike the other recent reviews in this field (Fernandez-
Costa et al., 2020; Vékiparta et al., 2019), the review pro-
cess was conducted by two researchers independently, as
recommended by the JBI (Aromataris & Munn, 2020),
which is a strength of this review. Fourth, and relat-
edly, our broader approach, which included various
study types, primarily based on interventions from other
study designs than controlled trials, provided valuable
insights, but it is essential to acknowledge their poten-
tial methodological limitations and lesser robustness in
establishing causal relationships. Fifth, we used content
analysis for categorisation and analysis, which has been
shown to yield relevant and effective findings; however,
the variation and quality of interventions were reported
in a way that raises the question of the most meaning-
ful method for managing such disparate data. Further
controlled trials could resolve this debate and strengthen
the analysis of the field. Sixth, the studies were conducted
across different countries, which is a strength of this re-
view of international peer-reviewed research literature.
However, preferences for types of restrictive practices
vary across countries, with some using MR infrequently
(National Institute for Health and Care Excellence, 2015;
Newton-Howes et al., 2020; Steinert et al., 2010; Vollm &
Nedopil, 2016). Therefore, the implementation of some
interventions may not necessarily translate into statisti-
cally significant reductions of MR. Furthermore, this
variation may also explain why studies from some coun-
tries, for example, the United Kingdom, are not included
in the present review although its geographic region is
strongly represented and the country generally focuses on
reducing the use of restrictive practices in mental health.

CONCLUSIONS

In conclusion, interventions to reduce MR have received
some attention in mental health research. This research has
shown some promise; primarily a reduction in the incidence
of and/or time in MR, although the quality of research and
specific findings varied widely. We found four categories
to group interventions, with staff culture changes being
the most common, followed by legal and policy changes,
staff resources and, finally, calm-down methods. Further
research using stringent and controlled designs is required.
Specifically, it is important to examine the effect of single
interventions in reducing MR as this may help identify
which interventions are the most effective.

Relevance for clinical practice

We found that interventions to reduce MR in adult men-
tal health inpatient settings show promise, with some
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research demonstrating a decrease in the incidence and
duration of MR. Staff culture changes, legal and policy
changes, staff resources and calm-down methods are po-
tential intervention categories to address MR in clinical
practice. Future research should focus on examining the
impact of individual interventions using stringent and
controlled designs to determine which interventions are
most effective in reducing MR.
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