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A B S T R A C T

Background

Physical restraints (PR), such as bedrails and belts in chairs or beds, are commonly used for older people receiving long-term care, despite
clear evidence for the lack of eJectiveness and safety, and widespread recommendations that their use should be avoided. This systematic
review of the eJicacy and safety of interventions to prevent and reduce the use of physical restraints outside hospital settings, i.e. in care
homes and the community, updates our previous review published in 2011.

Objectives

To evaluate the eJects of interventions to prevent and reduce the use of physical restraints for older people who require long-term care
(either at home or in residential care facilities)

Search methods

We searched ALOIS, the Cochrane Dementia and Cognitive Improvement Group's register, MEDLINE (Ovid Sp), Embase (Ovid SP), PsycINFO
(Ovid SP), CINAHL (EBSCOhost), Web of Science Core Collection (ISI Web of Science), LILACS (BIREME), ClinicalTrials.gov and the World
Health Organization's meta-register, the International Clinical Trials Registry Portal, on 3 August 2022.

Selection criteria

We included randomised controlled trials (RCTs) and controlled clinical trials (CCTs) that investigated the eJects of interventions intended
to prevent or reduce the use of physical restraints in older people who require long-term care. Studies conducted in residential care
institutions or in the community, including patients' homes, were eligible for inclusion. We assigned all included interventions to categories
based on their mechanisms and components.

Data collection and analysis

Two review authors independently selected the publications for inclusion, extracted study data, and assessed the risk of bias of all included
studies. Primary outcomes were the number or proportion of people with at least one physical restraint, and serious adverse events related
to PR use, such as death or serious injuries. We performed meta-analyses if necessary data were available. If meta-analyses were not
feasible, we reported results narratively. We used GRADE methods to describe the certainty of the evidence.
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Main results

We identified six new studies and included 11 studies with 19,003 participants in this review update. All studies were conducted in long-
term residential care facilities. Ten studies were RCTs and one study a CCT. All studies included people with dementia. The mean age of
the participants was approximately 85 years.

Four studies investigated organisational interventions aiming to implement a least-restraint policy; six studies investigated simple
educational interventions; and one study tested an intervention that provided staJ with information about residents' fall risk. The control
groups received usual care only in most studies although, in two studies, additional information materials about physical restraint
reduction were provided.

We judged the risk of selection bias to be high or unclear in eight studies. Risk of reporting bias was high in one study and unclear in eight
studies.

The organisational interventions intended to promote a least-restraint policy included a variety of components, such as education of
staJ, training of 'champions' of low-restraint practice, and components which aimed to facilitate a change in institutional policies and
culture of care. We found moderate-certainty evidence that organisational interventions aimed at implementation of a least-restraint
policy probably lead to a reduction in the number of residents with at least one use of PR (RR 0.86, 95% CI 0.78 to 0.94; 3849 participants,
4 studies) and a large reduction in the number of residents with at least one use of a belt for restraint (RR 0.54, 95% CI 0.40 to 0.73; 2711
participants, 3 studies). No adverse events occurred in the one study which reported this outcome. There was evidence from one study
that organisational interventions probably reduce the duration of physical restraint use. We found that the interventions may have little
or no eJect on the number of falls or fall-related injuries (low-certainty evidence) and probably have little or no eJect on the number of
prescribed psychotropic medications (moderate-certainty evidence). One study found that organisational interventions result in little or
no diJerence in quality of life (high-certainty evidence) and another study found that they may make little or no diJerence to agitation
(low-certainty evidence).

The simple educational interventions were intended to increase knowledge and change staJ attitudes towards PR. As well as providing
education, some interventions included further components to support change, such as ward-based guidance. We found pronounced
between-group baseline imbalances in PR prevalence in some of the studies, which might have occurred because of the small number of
clusters in the intervention and control groups. One study did not assess bedrails, which is the most commonly used method of restraint
in nursing homes. Regarding the number of residents with at least one restraint, the results were inconsistent. We found very-low certainty
evidence and we are uncertain about the eJects of simple educational interventions on the number of residents with PR. None of the
studies assessed or reported any serious adverse events. We found moderate-certainty evidence that simple educational interventions
probably result in little or no diJerence in restraint intensity and may have little or no eJect on falls, fall-related injuries, or agitation (low-
certainty evidence each). Based on very low-certainty evidence we are uncertain about the eJects of simple educational interventions on
the number of participants with a prescription of at least one psychotropic medication.

One study investigated an intervention that provided information about residents' fall risk to the nursing staJ. We found low-certainty
evidence that providing information about residents' fall risk may result in little or no diJerence in the mean number of PR or the number
of falls. The study did not assess overall adverse events.

Authors' conclusions

Organisational interventions aimed to implement a least-restraint policy probably reduce the number of residents with at least one PR and
probably largely reduce the number of residents with at least one belt. We are uncertain whether simple educational interventions reduce
the use of physical restraints, and interventions providing information about residents' fall risk may result in little to no diJerence in the
use of physical restraints. These results apply to long-term care institutions; we found no studies from community settings.

P L A I N   L A N G U A G E   S U M M A R Y

Interventions for preventing and reducing the use of physical restraints in all long-term care settings

What was studied in this review?

Physical restraints (PR) are devices that prevent a person moving their body freely to a position of their choice. Examples are bedrails,
belts and fixed tables, which prevent people from getting out of bed or a chair. PR use for older people who have dementia or who cannot
walk well is used quite commonly when they are being looked aPer in care institutions or even in their own homes. The main reason given
for using PR is to try to prevent accidental falls and fall-related injuries, or to prevent people from walking into other people's rooms or
generally walking around unobserved and putting themselves or others at risk.

It is questioned that PR use is an eJective way of preventing falls or fall-related injuries. In fact, by making people spend more time
immobile, they may worsen walking problems and actually increase the risk of falling. They may also increase feelings of fear, anger and
discomfort, and decrease well-being. Other unintended consequences include an increased risk of pressure ulcers and incontinence, and
injuries directly related to the use of PR. In some countries, the use of PR is illegal in most circumstances and guidelines recommend that
its use should be reduced or stopped.
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What did we want to find out?

We wanted to know which interventions are most eJective for preventing or reducing the use of PR for older people receiving long-term
care either in care institutions or at home. Interventions for preventing and reducing the use of PR typically include education and training
for nursing staJ and may also include changes to policies and the way care is organised.

What did we do?

We updated a review that was last published in 2011. We searched for trials that investigated interventions intended to reduce or prevent
the use of PR in older people receiving long-term care. The trials had to include a comparison group of people who did not get the
intervention (a control group). We included eleven studies. All of them were conducted in long-term care facilities (residential and nursing
homes). The average age of the people in the studies was about 85 years. In most studies, the intervention being tested was compared with
treatment-as-usual although, in two studies, managers of nursing homes in the control group also received some additional information
about PR.

Four studies tested organisational interventions, which aimed to change policy and practice so that nursing staJ would use PR less oPen
or not at all. An important part of these interventions was training 'champions' to support the rest of the staJ in avoiding the use of PR.
Six studies tested less complex interventions that oJered education directly to nursing staJ. One study provided nursing staJ with specific
assessments of the fall risk of individual residents.

What did we find?

Our main outcome of interest was the number of people who were restrained at least once during the period of the study. We found that
organisational interventions probably lead to a reduction in the number of people restrained and a large reduction in the number of people
restrained with a belt. One study reported whether the residents came to any harm during the study period and it reported no harmful
events. We did not find any evidence that the interventions made a diJerence to the number of people with at least one fall or at least
one fall-related injury, or the number of people prescribed medication to modify behaviour. These studies were mainly well conducted
and reported.

For simple educational interventions, the quality of the studies and how well they were reported varied, and this aJected our confidence in
the results. The results of the studies were inconsistent, so we could not draw any conclusion about the eJect of this type of intervention on
the use of PR. None of these studies reported harmful events. Again, we did not find any evidence that the interventions made a diJerence
to the number of people with at least one fall or at least one fall-related injury, and we could not be sure of the eJect on prescription of
medication.

Based on one study, informing nursing staJ about residents' individual risk of falling may not lead to any reduction of PR use compared
with the control group.

What is the conclusion?

Organisational interventions aimed at reducing use of PR through changing policy and practice in care homes are probably eJective at
reducing the number of people restrained overall and especially with belts. Reducing restraints did no lead to a higher number of people
with falls. We are uncertain whether simple educational interventions reduce the use of PR, and interventions providing information about
residents' fall risk may have little or no eJect on the use of PR. All the evidence came from studies in institutions and it may not apply to
care in people's own homes.

How up-to-date is this evidence?

The evidence is up-to-date to 4 August 2022.

Interventions for preventing and reducing the use of physical restraints for older people in all long-term care settings (Review)
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Summary of findings table - Organisational intervention compared to usual care for older people in all long-term care
settings

Organisational intervention compared to usual care for older people in all long-term care settings

Patient or population: older people in all long-term care settings
Setting: long-term care facilities
Intervention: organisational intervention
Comparison: usual care

Anticipated absolute effects* (95% CI)Outcomes

Risk with usual
care

Risk with organisation-
al intervention

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Residents with at least one physical restraint
follow-up: range 3 months to 12 months

274 per 1000 236 per 1000
(208 to 258)

RR 0.86
(0.76 to 0.94)

3849
(4 RCTs)

⊕⊕⊕⊝

Moderatea

 

Residents with at least one belt
follow-up: range 6 months to 12 months

19 per 1000 10 per 1000
(8 to 14)

RR 0.54
(0.40 to 0.73)

12711
(3 RCTs)

⊕⊕⊕⊝

Moderatea

 

Serious adverse events related to the use of
physical restraints

Only one study reported that no serious ad-
verse events occurred

  8841
(1 RCT)

⊕⊕⊕⊝

Moderateb

 

Duration of physical restraint use One study found a greater reduction of the
duration of PR use in the intervention group
in comparison with the control group

  228
(1 RCT)

⊕⊕⊕⊝

Moderatec

 

Residents with at least one fall
follow-up: range 3 months to 12 months

293 per 1000 299 per 1000
(252 to 352)

RR 1.02
(0.86 to 1.20)

17954
(4 RCTs)

⊕⊕⊝⊝

Lowa,d

 

Residents with at least one fall-related frac-
ture
follow-up: range 3 months to 12 months

18 per 1000 19 per 1000
(14 to 26)

RR 1.05
(0.76 to 1.45)

17954
(4 RCTs)

⊕⊕⊝⊝

Lowa,e

 

Residents with at least one psychotropic
medication
follow-up: range 3 months to 12 months

555 per 1000 555 per 1000
(528 to 589)

RR 1.00
(0.95 to 1.06)

3452
(2 RCTs)

⊕⊕⊕⊝

Moderatef

 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
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CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_434560320644589669.

a Downgraded one level for risk of bias: one study with a high risk and one study with unclear risk of selection bias, one study with high risk of reporting bias
b Downgraded one level for imprecision: only one study with no events
c Downgraded one level for imprecision: only one study with a small number of participants
d Downgraded one level for inconsistency: I2 = 77%
e Downgraded one level for imprecision: confidence interval indicate a small eJect of both the intervention and the control group
f Downgraded one level for risk of bias: one study with a high risk of selection bias
 
 

Summary of findings 2.   Summary of findings table - Simple educational intervention compared to usual care for older people in all long-term care
settings

Simple educational intervention compared to usual care for older people in all long-term care settings

Patient or population: older people in all long-term care settings
Setting: long-term care facilities
Intervention: simple educational intervention
Comparison: usual care

Anticipated absolute effects* (95% CI)Outcomes

Risk with usual care Risk with simple educational inter-
vention

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Residents with at
least one physical
restraint
follow-up: range
6 months to 12
months

In two studies, PR use decreased in the intervention groups and con-
trol groups; in two studies PR use decreased in the intervention groups,
but not in the control groups; in one study, PR use increased in the in-
tervention group and the control group, and in one study, PR use was
nearly unchanged in the intervention group and increased in the control
group.

  1483
(6 RCTs)

⊕⊝⊝⊝

Very lowa,b,c
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Serious adverse
events - not mea-
sured

    - -  

Restraint intensity
follow-up: 10
months

In one study, restraint intensity increased in both study groups during
the study period, but there was no difference between the study groups
at baseline and follow-up.

  241
(1 RCT)

⊕⊕⊕⊝

Moderated

 

Residents with at
least one fall
follow-up: range
6 months to 12
months

In one study, the number of participants with at least on fall decreased
in both study groups. In one other study, the number of participants
with at least on fall increased in all study groups during the intervention
period, with a higher increase in the control group in comparison with
the two intervention groups.

  813
(2 RCTs)

⊕⊕⊝⊝

Lowb,e

 

Residents with at
least one fall-relat-
ed serious injury
follow-up: 12
months

In one study, the number of fall-related serious injuries was small, no
event occurred in one intervention group, 8 events occurred in the sec-
ond intervention group, and 4 events occurred in the control group (463
participants).

  463
(1 RCT)

⊕⊕⊝⊝

Lowd,f

 

Residents with
at least one psy-
chotropic medica-
tion
follow-up: range
6 months to 12
months

Different psychotropic medications were assessed in the studies and
there were pronounced imbalances in the number of people with at
least one psychotropic medication at baseline in some of the studies.
We found inconclusive results, some studies found an effect in favour of
the intervention groups, some studies found an effect in favour of the
control group, and some studies found no difference between the study
groups.

  1202
(5 RCTs)

⊕⊝⊝⊝

Very lowa,b,c

 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; OR: odds ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_434560411446552693.

a Downgraded one level for risk of bias: high risk of selection bias in four studies
b Downgraded one level for inconsistency: direction of eJect diJers between the studies
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c Downgraded one level for imprecision: several studies included a very small number of clusters and participants and pronounced baseline diJerences in some studies
d Downgraded one level for imprecision: one study with a small number of participants
e Downgraded one level for risk of bias: high risk of selection bias in all studies, unclear risk of detection bias and attrition bias in one study
f Downgraded one level for risk of bias: high risk of selection bias and unclear risk of reporting bias
 
 

Summary of findings 3.   Summary of findings table - Providing information about the residents? fall risk compared to usual care for older people in
all long-term care settings

Providing information about the residents' fall risk compared to usual care for older people in all long-term care settings

Patient or population: older people in all long-term care settings
Setting: long-term care facilities
Intervention: providing information about the residents' fall risk
Comparison: usual care

Anticipated absolute effects* (95% CI)Outcomes

Risk with usual
care

Risk with providing in-
formation about the
residents' fall risk

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Restraint use
follow-up: 8 months

The mean restraint
use was 3.53

MD 0.51 lower
(1.72 lower to 0.7 higher)

- 98
(1 RCT)

⊕⊕⊝⊝

Lowa,b

 

Serious adverse events related to the use of
physical restraints - not measured

- - - - -  

Duration of physical restraint use - not mea-
sured

- - - - -  

Falls
follow-up: 8 months

The median number of falls per participant in
both study groups at baseline and follow-up
was 1

  98
(1 RCT)

⊕⊕⊝⊝

Lowa,b

 

Fall-related injuries - not measured - - - - -  

Residents with at least one psychotropic
medication - not measured

- - - - -  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; MD: mean difference
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GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_437392448448914131.

a Downgraded one level for risk of bias: high risk of selection bias and performance bias, unclear risk of detection bias
b Downgraded one level for imprecision: one study with a small number of participants
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B A C K G R O U N D

Description of the condition

Physical restraint (PR) of older people in diJerent care settings
occurs commonly in many countries (Foebel 2016; Lee 2021). A
consensus statement developed by researchers and experts in the
field defines physical restraints as "any action or procedure that
prevents a person’s free body movement to a position of choice
and/or normal access to his/her body by the use of any method,
attached or adjacent to a person’s body that he/she cannot control
or remove easily" (Bleijlevens 2016). Other types of restraint such as
psychotropic medication, sometimes called "chemical" restraint,
were not in the scope of this review.

There are pronounced diJerences in prevalence rates of PR use
between studies, with a pooled prevalence of 33% in nursing
homes (Lee 2021). Epidemiological studies also found pronounced
variation amongst centres both between and within countries (De
Vries 2004; Feng 2009; Meyer 2009a). In long-term home care,
prevalence rates of PR use ranged from 5% to 25% (Scheepmans
2018). Important determinants associated with PR use include
cognitive impairment and aggressive behaviour or agitation, but it
is unclear whether institutional characteristics, such as staJing and
staJ mix, significantly influence decisions on PR use (Heeren 2014;
Hofmann 2014; Meyer 2009a; Pivodic 2020). It also remains unclear
whether staJ shortage has an impact on PR use since its use also
requires resources, for example, for regular observation of people
with PR use. The 'philosophy' of care (i.e. attitudes) and the beliefs
of nursing staJ are suspected to be powerful determinants of PR use
as a routine measure (Goethals 2012; Meyer 2009a; Möhler 2014).

In older people who require long-term care, the main reasons for
using PR are safety issues, such as prevention of falls or fall-related
injuries or controlling specific behaviour, such as wandering or
aggressive behaviour (Goethals 2012; Möhler 2014; Scheepmans
2018). However, PR is not an eJective measure to reduce falls or
fall-related injuries (Sze 2012) and, on the contrary, may increase
the risk of falling in older people (Fernández Ibáñez 2020; Köpke
2012). Several studies have shown that PR prevalence can be
reduced without a significant increase in falls or fall-related injuries
(Abraham 2019; Gulpers 2011; Köpke 2012). There is also evidence
from observational studies about adverse outcomes associated
with use of PR use, for example, direct injuries, decreased mobility,
and reduced psychological well-being (Castle 2009; Engberg 2008;
Fernández Ibáñez 2020; Freeman 2017).

Therefore, a restraint-free nursing care environment has been
recommended as the standard of care (Flaherty 2004) and the
use of physical restraints is restricted by law in many countries
(Castle 1998; Centers for Medicare and Medicaid Services 2008;
RNAO 2012).

Description of the intervention

In recent decades, eJorts have been made to reduce the use of PR.
Programmes to reduce the use of PR with older people were first
introduced in the US in the 1980s (Castle 1998). A number of studies
have been conducted in nursing homes, but only a few studies
investigated interventions to reduce PR in home care (Scheepmans
2018).

Educational interventions for preventing and reducing the
use of PR in older people who require long-term care are

the most common approach. Simple educational interventions
aim to increase nurses' knowledge about the lack of benefit
and the adverse eJects of PR use and sometimes include
additional components oJering advice about how to prevent
or reduce PR in clinical practice. More complex organisational
interventions typically involve several diJerent components,
including educational sessions aimed at changing nurses'
knowledge and oPen uncritical attitudes towards PR use as well
as components addressing the whole organisation, its culture of
care, and policies. A further set of interventions provide technical
devices that target common risk factors for PR use, such as a
high risk of falling. Examples are sensor mats or low-low beds,
intended to reduce the risk of falling or fall-related injuries, but
such interventions are more common in general hospital settings
(Abraham 2022).

All types of intervention to reduce PR use in older people
who require long-term care are directed primarily at health
professionals, especially nurses (Möhler 2011; Möhler 2012;
Scheepmans 2018; Vandervelde 2021), because these professions
are primarily involved in the delivery of professional care in
these settings. In the community, informal caregivers are also an
important target group.

How the intervention might work

The use of PR represents a nonspecific reaction to specific
behaviours of older people or to clinical situations which are
experienced as particularly challenging or as threatening to a
person's health. However, in many cases alternative, more specific
interventions may be more helpful than PR use. Therefore,
simple educational interventions or the educational components
of organisational interventions are designed to inform nursing staJ
about the evidence concerning PR use and to address common
barriers that hamper the reduction of PR. These barriers may
include the belief that PR use can eJectively reduce falls or fall-
related injuries, a lack of knowledge about alternative approaches
and a lack of skills or resources needed to apply alternative
interventions (Goethals 2012; Kong 2017; Möhler 2014). Because
the organisational culture of care also seems to be an important
predictor of PR use, organisational interventions have a stronger
focus on the organisational level, i.e. leadership and institutional
policies towards PR use.

Interventions that provide technical devices or enhanced
information about risk factors for PR use aim to reduce the
perceived need for PR. For example, instead of restraining someone
with a high falls-risk in bed, motion sensors may be applied
to inform nursing staJ if the person is getting out of bed.
However, such position-change alarm systems have also been
classified as physical restraint by the US Centers for Medicare and
Medicaid Services and the Department of Veterans AJairs. Related
interventions may also provide information about a variety of
devices, usually with instructions about their correct use. However,
if devices such as motion sensors actually lead to restriction of
a person's mobility, they can be seen as an adjunct to PR rather
than as an alternative. Enhanced information about risk factors
may come from, for example, the use of a structured assessment
instrument.

Interventions for preventing and reducing the use of physical restraints for older people in all long-term care settings (Review)

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

9



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Why it is important to do this review

The first version of this review entitled "Interventions for
preventing and reducing the use of physical restraints in long-
term geriatric care" was published in 2011 (Möhler 2011) and a
first update including one additional study was published in 2012
(Möhler 2012). Both reviews found inconclusive evidence about the
eJects of educational interventions intended to reduce PR use in
older people who require long-term care. Since then several new
studies on this topic have been published (Abraham 2019; Gulpers
2011; Köpke 2012; Testad 2016) and a review update is needed to
investigate the available body of evidence about this important
topic and to inform clinical practice.

O B J E C T I V E S

1. To evaluate the eJects of interventions for preventing and
reducing the use of physical restraints in older people in all long-
term care settings (either in the community or in residential care
facilities).

2. To evaluate these complex interventions by retrieving detailed
data on implementation.

3. To describe the quality and quantity of research evidence
available and to set an agenda for future research.

M E T H O D S

Criteria for considering studies for this review

Types of studies

The first version of this review (Möhler 2011) and this review update
were conducted based on the published review protocol (Meyer
2009b).

We included all individually randomised or cluster-randomised
controlled trials (RCTs) and controlled clinical trials (CCTs)
investigating the eJects of interventions intended to prevent or
reduce the use of physical restraints in older people who require
long-term nursing care.

Types of participants

Older people requiring long-term nursing care either in the
community or in residential care facilities, irrespective of their
cognitive status.

Types of interventions

We included all non-pharmacological interventions intended to
prevent or reduce the use of PR for older people in all long-term
care settings. The following diJerent groups of interventions were
anticipated:

1. Organisational interventions aimed at implementing a least-
restraint policy and changing the organisational culture of PR
use. As well as components that target organisational policies
and culture, these are likely to include educational components
and may include additional components (e.g. technical devices
that target risk factors for the use of PR or changes to the care
environment);

2. Simple educational interventions oJering information about PR
and their adverse eJects, and about alternative strategies or
measures. Such interventions may also aim to change nurses'
attitudes towards the use of physical restraints. They might

include additional components oJering advice how to prevent
or reduce physical restraints in clinical practice, but they should
not include components addressing the organisational culture,
leadership or policy regarding the use of physical restraints;

3. Interventions that provide technical devices targeting common
risk factors for PR use, such as sensors or low-low beds to
reduce the risk of falling or fall-related injuries. Interventions
that provide information about common risk factors for PR
use, such as fall-risk assessments, also fit in this category.
The interventions might also comprise instructions about the
correct use of devices or assessment tools.

We excluded interventions including pharmacological
components, i.e. psychotropic medication, since there is no clear
definition of chemical restraints and it is oPen unclear whether
medication is used for therapeutic reasons or not.

Comparator: usual care (no intervention) or optimised usual care

Types of outcome measures

Primary outcomes

We defined the following primary outcomes:

• number or proportion of participants with at least one
physical restraint, assessed with validated methods (e.g. direct
observation or from the documentation);

• serious adverse events, e.g. death or serious injuries related to
PR use (e.g. strangulation).

For the assessment of physical restraints, we counted measures
that comply with the definition developed through expert
consensus, defining physical restraints as "any action or procedure
that prevents a person’s free body movement to a position of
choice and/or normal access to his/her body by the use of any
method, attached or adjacent to a person’s body that he/she cannot
control or remove easily" (Bleijlevens 2016). We also included
studies using a more narrow definition. We did not consider
as PR forced care (assessed in the studies by Testad 2010 and
Testad 2016) or involuntary treatment, which includes, beside
PR, also psychotropic drugs and non-consensual care (e.g. forced
hygiene, hiding medication) (Mengelers 2022). However, studies
investigating these broad concepts were eligible for inclusion if they
presented separate data about the use of physical restraints as
defined in this review.

Secondary outcomes

• Duration of physical restraints

• Number of falls or fall-related injuries

• Agitation, assessed by e.g. the Cohen-Mansfield Agitation
Inventory (CMAI)

• Quality of life

• Mobility

• Incidence of pressure ulcers

• Use of psychotropic medication

• Caregiver-related outcomes: caregiver burden (assessed by, e.g.
the Zarit Burden scale), quality of life

• Costs

Interventions for preventing and reducing the use of physical restraints for older people in all long-term care settings (Review)
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Search methods for identification of studies

We did not apply any language restrictions.

Electronic searches

We searched the Cochrane Dementia and Cognitive Improvement
Group’s Specialised Register. The Register is maintained by the
Information Specialists of the Cochrane Dementia and Cognitive
Improvement Group and contains studies in the areas of dementia
(prevention and treatment), mild cognitive impairment and
cognitive improvement. The studies are identified from:

1. Monthly searches of a number of major healthcare databases:
MEDLINE, Embase, CINAHL, PsycINFO and LILACS;

2. Monthly searches of the trial registers: the WHO International
Clinical Trials Registry Platform (which covers ClinicalTrials.gov,
ISRCTN, the Chinese Clinical Trials Register, the German Clinical
Trials Register, the Iranian Registry of Clinical Trials, and
the Netherlands National Trials Register, plus others) and
ClinicalTrials.gov;

3. Quarterly search of the Cochrane Library’s Central Register of
Controlled Trials (CENTRAL);

4. Six-monthly searches of a number of grey literature sources from
ISI Web of Science Core Collection.

Details of the search strategies used for the retrieval of reports
of trials from the healthcare databases, CENTRAL and conference
proceedings can be viewed in the ‘Methods used in reviews’ section
within the editorial information about the Dementia and Cognitive
Improvement Group. We performed additional searches in many
of the sources listed above, to cover the timeframe from the last
searches performed for ALOIS to ensure that the search for the
review was as up-to-date and as comprehensive as possible.

The search strategies used are described in Appendix 1. The most
recent search was carried out on 3 August 2022.

Searching other resources

We screened reference lists and citations of all potentially eligible
publications for additional trials. We also tried to contact relevant
researcher to identify additional studies.

Data collection and analysis

Selection of studies

Two of three reviewers (RM, TR, CM) independently screened all
titles and abstracts obtained from the search against the inclusion
criteria. We resolved any disagreements with a third reviewer (GM).
Authors who were involved in trials eligible for inclusion in this
review did not perform study selection of these studies.

Data extraction and management

Two of three reviewers (RM, TR, CM) extracted data from
the included studies using a standardised and piloted form.
We resolved disagreements by discussion or, if necessary, we
consulted a third reviewer to reach consensus (GM). Authors who
were involved in trials included in this review did not extract
study data from these studies. We extracted the following data:
study registration number/published study protocol, study design,

definition of PR, characteristics of participants, baseline data,
length of follow-up, outcome measures, and study results including
adverse eJects. In case of cluster-randomised trials, we also
extracted the intra-cluster correlation coeJicient (ICC).

For each intervention, we extracted characteristics relevant for
complex interventions (HoJmann 2014; Möhler 2015): theoretical
basis of the intervention, information about a pilot test,
characteristics of the intervention's components (e.g. duration
and frequency), and information about implementation fidelity.
We contacted the study authors to obtain missing information, if
necessary.

Assessment of risk of bias in included studies

We followed the methods described in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2019). Two of three
reviewers (RM, TR, CM) independently assessed risk of bias in the
following domains: selection bias, performance bias, attrition bias,
detection bias, and other bias. In case of disagreement, a third
reviewer was consulted to reach consensus (GM). Authors who were
involved in trials included in this review did not perform the risk of
bias assessment for these studies. In case of missing information,
we contacted the study authors.

Measures of treatment e:ect

For dichotomous data, we calculated risk ratios (RR) with 95%
confidence intervals (CI) if possible. For some studies, it was not
feasible to calculate the RR due to baseline imbalances of several
factors, such as PR prevalence (Evans 1997; Testad 2010; Testad
2016). Two studies did not report the number of participants
with PR use, and we calculated the numbers from the reported
proportion of people with PR use (Gulpers 2011; Huizing 2009).

For continuous outcomes assessed with the same scale, we
calculated the mean diJerence (MD). If studies used diJerent
rating scales for the same outcome, we planned to calculate the
standardised mean diJerence (SMD), which is the absolute mean
diJerence divided by the standard deviation (SD), but this was not
necessary in this review.

One study presented results for participants with data both at
baseline and follow-up as well as for the complete study population
(including participants admitted during the study follow-up and
those lost to follow-up), and we used the latter results in our
analysis (Pellfolk 2010).

Two studies assessed intervention costs for all intervention groups
(Abraham 2019; Köpke 2012). We calculated costs per participant
based on the number of participants that were included in the main
analyses in both studies.

We performed all statistical analysis using RevMan Web (Review
Manager 2022).

Unit of analysis issues

For the included cluster-randomised trials, we checked for unit
of analysis issues. With one exception (Dever Fitzgerald 2016), all
included studies randomised clusters to the study groups, but
assessed the outcomes on the individual level. Only two studies
reported the ICC (Köpke 2012; Testad 2016), but Testad 2016
incorporated only a cluster eJect greater than 5% in the analysis
and, since the ICC was lower, the cluster eJect was not included in

Interventions for preventing and reducing the use of physical restraints for older people in all long-term care settings (Review)
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the analyses. One study reported a cluster-adjusted analysis of the
likelihood of being restrained but no ICC (Pellfolk 2010). In the study
by Abraham 2019, no ICC was available since the two intervention
groups were compared separately with the control group, using a
Bonferroni-adjustment for two tests. It was not possible to combine
the data of both intervention groups to calculate an ICC. Abraham
2019 and Köpke 2012 reported the number of events for each study
group on participant levels (not adjusted for clustering) as well as
cluster-adjusted analyses, comparing mean prevalences between
study groups. For meta-analyses, we did not use cluster-adjusted
data, as the number of events per study group were the only
data available across all studies. We applied the ICC reported by
Köpke 2012 to all studies included in the meta-analyses (Abraham
2019; Gulpers 2011; Koczy 2011; Köpke 2012) to re-calculate the
eJective sample size using the methods described in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2019).
We used this approach only for the number of participants with at
least one physical restraint, but not for the analysis including belt
use (since the number of events was very low) or the secondary
outcomes.

We also did not use this approach for studies investigating simple
educational interventions (Huizing 2009; Testad 2005; Testad 2010;
Testad 2016), because a meta-analysis for the primary outcome was
not feasible (due to the reasons described above), and because we
did not identify an adequate ICC. These studies were at risk of a unit
of analysis error.

Dealing with missing data

We contacted authors of the included studies to obtain missing
data. We used data from intention-to-treat analyses, if available.

Assessment of heterogeneity

We assessed the included studies for diJerences in the settings,
participants, and comparators. Two authors (RM, TR) assigned
the included interventions to the predefined groups described
above (see: Types of interventions). If an intervention could be
categorised in diJerent groups, we selected the group which best
fit the aims, theoretical approach, and components described. In
case of disagreement, we consulted a third reviewer (GM) to reach
consensus. We described the characteristics and components of
all included interventions to assess diJerences in the aim and
underlying mechanisms (Skivington 2021).

We assessed statistical heterogeneity by calculating the I2 and Chi2

statistics.

Assessment of reporting biases

We included studies in any language to minimise language bias.
We planned to prepare funnel plots to estimate visually small study
eJects that may reflect reporting bias (Higgins 2019) if we included
at least 10 studies per intervention group, but this was not the case.

Data synthesis

In the last version of this review, we did not perform meta-analyses
since we found pronounced clinical heterogeneity in terms of
definitions of PR, as well as baseline imbalances in some of
the included studies. We aimed to perform meta-analyses with
individual patient data, but we did not receive the necessary data.

In this update, we performed meta-analyses using a random-
eJects model (due to clinical diversity of the interventions and
statistical heterogeneity) for the use of physical restraints and belt
restraints in our comparison of organisational interventions aimed
at implementing a least-restraint policy with usual care.

For simple educational interventions, we did not perform meta-
analyses for most outcomes, because of the pronounced baseline
imbalances in PR prevalence in some of the studies and the
heterogeneity in the definitions of PR. We described the results for
all outcomes without meta-analysis narratively.

Subgroup analysis and investigation of heterogeneity

We did not perform subgroup analyses according to severity of
cognitive impairment at baseline, as planned in the protocol,
because the necessary data were not available.

Sensitivity analysis

We did not perform any sensitivity analyses.

Summary of findings and assessment of the certainty of the
evidence

We assessed the certainty of evidence using the GRADE method.
GRADE defines the certainty of evidence as the extent to which
one can be confident that an estimate of eJect is close to the
true quantity of interest (Guyatt 2011). Two reviewers (RM, TR or
CM) independently performed the GRADE assessment based on
the risk of bias of included studies, inconsistency of study results,
indirectness of the evidence, imprecision of the study results, and
risk of publication bias. We resolved disagreements by discussion
or, if necessary, by consulting a third reviewer (GM).

We created summary of findings tables for the diJerent
intervention categories including the following outcomes:

• number of residents with at least one physical restraint;

• number of residents with at least one belt (only for
organisational interventions aimed at implementing a least-
restraint policy);

• adverse events related to PR use;

• number of residents with at least one fall;

• number of residents with fall-related injuries;

• number of residents with a prescription of psychotropic
medication;

• quality of life.

R E S U L T S

Description of studies

Results of the search

For this update, we screened a total of 1123 titles and abstracts
and 15 publications in full text (see Figure 1). Six new studies
met the inclusion criteria (Abraham 2019; Dever Fitzgerald 2016;
Gulpers 2011; Koczy 2011; Köpke 2012; Testad 2016). Five studies
were carried over from our earlier review (Evans 1997; Huizing 2009;
Pellfolk 2010; Testad 2005; Testad 2010). Therefore, we included a
total of 11 studies in this review update.
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Figure 1.   Flow diagram

5 studies included 
in previous version 
of review

1484 records 
identified through 
database searching

2 records 
identified through 
other sources

1123 records after 
duplicates removed

1123 records 
screened

1107 records 
excluded

16 full-text articles 
assessed for 
eligibility

10 full-text articles 
excluded, with 
reasons 

Study design: n = 6

Intervention: n = 2

Setting: n = 1

Outcome: n = 1

6 new studies 
included

11 studies included 
in qualitative 
synthesis

7 studies included 
in quantitative 
synthesis 
(meta-analysis)

 

Interventions for preventing and reducing the use of physical restraints for older people in all long-term care settings (Review)

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

13



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Included studies

Ten studies were randomised controlled trials (Abraham 2019;
Dever Fitzgerald 2016; Evans 1997; Huizing 2009; Koczy 2011; Köpke
2012; Pellfolk 2010; Testad 2005; Testad 2010; Testad 2016) and one
study was a controlled clinical trial (Gulpers 2011).

Setting and participants

All studies were conducted in long-term care facilities. We did not
find any eligible studies that were conducted in the community.

The studies were carried out in Germany (n = 3), Norway (n = 3),
the Netherlands (n = 2), Canada (n = 1), Sweden (n = 1), and the
United States (n = 1). Ten studies were conducted in nursing homes
(Abraham 2019; Dever Fitzgerald 2016; Evans 1997; Gulpers 2011;
Huizing 2009; Koczy 2011; Köpke 2012; Testad 2005; Testad 2010;
Testad 2016) and one study in group dwelling units (Pellfolk 2010).

Most studies allocated clusters (long-term care facilities or
independent wards) to the intervention and control groups
(Abraham 2019; Evans 1997; Gulpers 2011; Huizing 2009; Koczy
2011; Köpke 2012; Pellfolk 2010; Testad 2005; Testad 2010; Testad
2016), with only Dever Fitzgerald 2016 randomising individual
participants. The number of clusters per intervention group ranged
from 1 (Evans 1997) to 40 (Abraham 2019). Duration of follow-up
ranged from three months (Koczy 2011) to twelve months (Abraham
2019; Evans 1997). Two studies included two intervention groups
and one control group (Abraham 2019; Evans 1997).

A total of 19,003 participants were included in the review across
all included studies. The mean age of the participants was
approximately 85 years in most of the studies. All studies included
people with dementia, based on diJerent diagnostic criteria. Only
one study did not define such an inclusion criterion, but stated that
it did include people with dementia (Testad 2016).

For further information about the included studies, see
Characteristics of included studies.

Description of interventions

Four studies investigated organisational interventions aimed at
implementing a least-restraint policy (Abraham 2019; Gulpers
2011; Koczy 2011; Köpke 2012). Six studies investigated simple
educational interventions (Evans 1997; Huizing 2009; Pellfolk 2010;
Testad 2005; Testad 2010; Testad 2016). These interventions also
involved some additional components, such as case discussions
to improve the implementation of knowledge in clinical decision-
making, but these interventions did not involve any components
addressing the local restraint policies. One study investigated an
intervention that provided information about each resident's risk
of falling to the nursing staJ to reduce PR use (Dever Fitzgerald
2016). We classified this study under interventions providing
technical devices or specific information targeting common risk
factors for PR use.

Development and piloting of the interventions

Most of the studies referred to the absence of evidence about the
eJectiveness of PR use, ethical issues and risk of adverse eJects.
With this background, Evans 1997 conducted an RCT investigating
the eJect of education or education with additional consultation to
reduce PR in nursing homes. This study strongly focused on nurses'
knowledge and alternative strategies in clinical practice. A similar

approach was also investigated by other studies (Huizing 2009;
Pellfolk 2010; Testad 2005; Testad 2010) although, in these studies,
nurses' attitudes towards the use of PR were also addressed in the
educational programmes.

Since there was no clear evidence about the eJects of these
simple educational interventions (Möhler 2011; Möhler 2012), more
complex interventions aimed at changing organisational culture
and policy regarding PR use have been developed (Abraham 2019;
Gulpers 2011; Koczy 2011; Köpke 2012). These interventions also
address nurses' knowledge about and attitudes towards PR use,
but include additional components to facilitate change at the
organisational level, aiming to implement a least-restraint culture
of care. Two of the studies (Abraham 2019; Köpke 2012) used the
theory of planned behaviour (Ajzen 1991) and an evidence-based
guideline (Köpke 2009; Köpke 2015) as the theoretical basis for the
intervention development. Gulpers 2011 based their intervention
on the available evidence about barriers to PR reduction and the
influence of policy to reduce PR use, on the experience of an earlier
study investigating a simple educational intervention (Huizing
2009) and a pilot study (Hamers 2009). Koczy 2011 also referred
to evidence about PR use, but did not report further information
about the theoretical basis of the intervention. Dever Fitzgerald
2016 also referred to the lack of eJectiveness and the negative
eJects of PR use, but focused on the risk of falls as a major reason
for using PR.

Five studies investigating a simple educational intervention did
not provide any information about a pilot or feasibility study
prior to the clinical trial (Evans 1997; Huizing 2009; Pellfolk 2010;
Testad 2005; Testad 2010). Testad 2016 used the earlier studies
of the research group (Testad 2005; Testad 2010) as pilot studies.
Three studies investigating organisational interventions aimed at
implementing a least-restraint policy included a pilot phase or
referred to a pilot study (Abraham 2019; Gulpers 2011; Köpke 2012).
Koczy 2011 did not report any information about a pilot study.
Dever Fitzgerald 2016 used an earlier study of the working group as
a pilot study.

Components of the interventions

Organisational interventions aimed at implementing a least-restraint
policy

All organisational interventions comprised an educational
component and the following additional components (Table 1).

Training of champions to support implementation

Three interventions included training of 'champions' (sometimes
referred to as 'key nurses' or 'multipliers') to foster the intended
changes towards a least-restraint policy (Abraham 2019; Koczy
2011; Köpke 2012). The champions were nominated by the
participating nursing homes and received specific education and
training. The following topics were addressed:

• Information on PR, e.g. definition, legal aspects, lack of
eJectiveness to reduce falls and fall-related injuries, adverse
events, experiences of being restrained (Abraham 2019; Koczy
2011; Köpke 2012);

• Management of challenging behaviour and adaptation of
environmental and organisational factors to increase well-being
of people with dementia (Koczy 2011);
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• Information about relevant evidence-based guideline and
recommendations, and the corresponding implementation
materials (Abraham 2019; Köpke 2012);

• Nurses' attitudes to and experiences of PR use (Abraham 2019;
Köpke 2012);

• Alternatives to use of PR (Abraham 2019; Koczy 2011; Köpke
2012);

• Discussions between nurses from diJerent nursing homes
about strategies to reduce PR (including the use of real
cases or vignettes) and the development, presentation and
documentation of nursing home-specific agendas for PR
reduction (Abraham 2019; Köpke 2012);

• Discussions about the baseline prevalence of PR use and
the eJect of educational sessions with the champions of the
respective nursing home on nurses’ knowledge and assessment
of self-eJicacy (Köpke 2012).

All studies also oJered structured support for the champions,
by phone or personal visits (see Table 1 for details). In Koczy
2011, champions were encouraged to oJer case consultations for
residents with PR use.

Educational Component

Three studies oJered education to all nurses in the participating
clusters (Abraham 2019, intervention group 1; Gulpers 2011;
Köpke 2012). In two studies, the champions' training included a
module about delivering the educational content to the nursing
staJ. In addition, champions received training materials from the
education component (Abraham 2019, intervention group 2; Koczy
2011).

Educational programmes covered the following topics:

• Information on PR, e.g. definition, legal aspects, lack of
eJectiveness to reduce falls and fall-related injuries adverse
events, experiences of being restrained (Abraham 2019; Gulpers
2011; Köpke 2012);

• Information about relevant evidence-based guidelines, i.e.
development and recommendations (Abraham 2019; Köpke
2012);

• Nurses' attitudes to and experiences of PR use (Abraham 2019;
Gulpers 2011; Köpke 2012);

• Alternatives to use of PR (Abraham 2019; Gulpers 2011; Köpke
2012);

• Falls and fall prevention (Gulpers 2011).

Consultation

In Gulpers 2011, two nurse specialists (registered nurse level),
who delivered the educational component, oJered consultation on

challenges of PR reduction for six months. The nurse specialists
were available on demand and all clusters received at least two
consultations. A nurse from each of the intervention wards and
one of the nurse specialists analysed specific resident cases and
discussed possible solutions for reducing PR use.

Organisational component

Three interventions included an organisational component
addressing a policy-change towards the reduction of PR use
(Abraham 2019; Gulpers 2011; Köpke 2012). Gulpers 2011
implemented an institutional policy change comprising the
prohibition of belts in bed or chair for newly admitted residents
or for residents without a prior use of belts, and an overall
reduction of belts. During the first four months of the study, the
policy change was announced to all staJ members, residents’
relatives and legal representatives in the nursing home (via
written and oral communication by the nursing home managers,
letter and announcements in internal newspapers and in group
meetings). The policy was also presented as part of the educational
component. Abraham 2019 and Köpke 2012 aimed to implement a
least-restraint policy, which was the key message of the evidence-
based guidelines. In addition to the educational components for
champions and nursing staJ, the nursing home leader in the
intervention groups signed a policy statement supporting the least-
restraint policy and the aim of the intervention (to reduce PR use).

Other components

Two studies oJered measures that might be used as an alternative
to PR use in the intervention groups (Gulpers 2011; Koczy
2011). In the study by Gulpers 2011, nursing home managers in
the intervention group provided hip protectors, infrared alarm
systems, balance training, exercise, special pillows, and adjustable
low-height beds. The measures were not provided by the study
team. In Koczy 2011, the study team oJered up to three hip
protectors and five pairs of antislip socks for each resident, and
each cluster received at least one pressure sensor mat.

Simple educational interventions

All included studies in this category of intervention provided
education for nursing staJ aimed at changing clinical practice by
improving nurses' knowledge about PR use and changing nurses'
attitudes regarding the use of PR. Further components to foster
the change in clinical practice were oJered: consultation in clinical
practice (Evans 1997; Huizing 2009) and guidance session (Testad
2005; Testad 2010; Testad 2016).

An overview of the interventions and components is displayed in
Figure 2.
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Figure 2.   Overview: simple educational interventions

 
Educational component

All interventions comprised an educational component. The
educational programme by Huizing 2009 was developed on the
basis of a previous educational programme for restraint reduction
in hospitals (Dielis-van Houts 2004). Pellfolk 2010 based the
educational programme on previous research and the clinical
experience of experts in geriatric medicine and nursing. Testad 2010
and Testad 2016 used the ‘practical framework for staJ to reduce
agitation and use of restraint in the interaction with residents with
dementia’, which has been developed based on clinical practice.
Two studies (Evans 1997; Testad 2005) did not provide further
information about the theoretical basis of their intervention.

The total amount of education ranged from 6 to 16 hours, but the
number, duration, and frequency of the educational sessions varied
(Figure 2).

The educational sessions covered the following topics (Testad
2010 did not report details about the content of the educational
sessions):

• Information on dementia, aggression and challenging
behaviour (Pellfolk 2010; Testad 2005);

• Strategies for analysing and handling aggression or challenging
behaviour (Evans 1997; Huizing 2009; Pellfolk 2010; Testad
2016);

• Information on PR, e.g. legal aspects, adverse events,
experiences of being restrained, correct use (Evans 1997; Huizing
2009; Pellfolk 2010);

• Decision-making processes and alternatives to use of PR
(Huizing 2009; Pellfolk 2010; Testad 2005);

• Information about the Norwegian legislation on restraint and
best practice for person-centred care (Testad 2016);

• Falls and fall prevention (Evans 1997; Pellfolk 2010).

The educational sessions were oJered to all members of the
nursing staJ in four studies (Evans 1997; Testad 2005; Testad 2010;
Testad 2016). Huizing 2009 oJered five 2-hour sessions for selected
staJ (24%-39% of the total nursing staJ of each ward attended
the sessions) and aPerwards one 90-min session for all nursing
staJ. In Pellfolk 2010, one volunteer staJ member from each
cluster attended the complete educational programme delivered
in a 2-day seminar and other staJ members received six 30-
minute sessions with videotaped lectures (three sessions included
a clinical vignette).

In Huizing 2009, the educational component was delivered by
a nurse specialist (RN level). The other studies did not report
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information about the education or professional background of the
staJ delivering the educational component.

The studies by Testad 2005, Testad 2010, and Testad 2016
used a manual to standardise the content delivered during the
educational sessions. Pellfolk 2010 used videotaped lectures. Evans
1997 audiotaped and reviewed randomly selected educational
sessions in order to assess standardised administration.

Consultation

Two interventions included a ward-based consultation delivered
by a nurse specialist at registered nurse level (Huizing 2009) or
a master’s-prepared gerontological nurse specialist (Evans 1997).
Evans oJered six months' consultation for intervention group 1,
and Huizing 2009 eight months. Consultation included discussions
about residents with challenging behaviour or history of multiple
falls (Evans 1997) and multidisciplinary meetings, evaluating the
use of physical restraints on individual residents, discussing
diJiculties in achieving PR-free care and stimulating the use of PR
alternatives or less restrictive measures (Huizing 2009).

Guidance

Three studies (Testad 2005; Testad 2010; Testad 2016) oJered
a monthly one-hour guidance session for six months aPer the
single educational session. The aim of the guidance sessions
was to develop care plans for individual participants, taking into
account the content of the educational session and case-specific
information (Testad 2005). In Testad 2010 and Testad 2016, the
guidance sessions also aimed to support the implementation of
knowledge from the educational sessions and the reinforcement
of new skills. None of the studies reported information about the
education of staJ delivering guidance.

Interventions providing technical devices or information on common
risk factors for PR use

Only the study by Dever Fitzgerald 2016 was allocated to this
category. A member of the study team (licenced physiotherapist)
assessed the fall risk of each participant and grouped each
participant in a risk category of low, medium or high fall-risk. For
each participant, a case conference was conducted including all
nurses who were involved in caring for the respective participant,
the physiotherapist and a clinical psychology graduate student to
present the results of the fall-risk assessment.

Implementation fidelity

Organisational interventions aimed at implementing a least-
restraint policy

Three studies assessed implementation fidelity (Abraham 2019;
Gulpers 2011; Köpke 2012).

In Abraham 2019 and Köpke 2012, trained staJ (at least a Master's
degree, with experiences in reducing physical restraints) delivered
the intervention based on a standardised presentation. Data
about the duration, content and deviations from the protocol
of the educational component, the champion training, and the
support for champions were collected. Furthermore, it was checked
whether the champions received the study materials as planned
and whether the organisational component was implemented.
Awareness of staJ about the intervention was investigated
using a short survey with all champions and three randomly

selected nurses per cluster, as well as in focus groups including
relatives, legal guardians, and members of the board of residents.
Barriers and facilitators were investigated using focus groups with
champions. In Gulpers 2011, trained nurse specialists delivered the
intervention based on a manual. Delivery was documented, and
the primary investigator supervised the delivery of the intervention
components. In monthly meetings, nurse specialists received
feedback and discussed strategies to improve the diJusion of the
interventions.

Simple educational interventions

In the study by Evans 1997, 81% of the nursing staJ in intervention
group 1 and 78% in intervention group 2 attended at least one out of
ten educational sessions, and 42% (intervention group 1) and 39%
(intervention group 2), respectively, attended five or more sessions.
In Huizing 2009, 90% of the staJ attended at least four out of five
educational sessions. In Pellfolk 2010, 83.2% of the nurses watched
the videotaped lectures about physical restraints and 73.0% to
96.4% of the staJ members watched the other lectures (median
number of lectures 5). In Testad 2010, all the nursing staJ attended
all the educational and guidance sessions and, in Testad 2016, over
90% of all nurses attended the 2-day seminar. Testad 2005 did not
report any information about implementation fidelity.

Attrition rates of nursing staJ were reported in two studies. In
Testad 2010, 56 staJ members (53.8%) in the intervention group
and 53 (57.0%) in the control group were still employed at the end
of the follow-up period. Reasons for attrition included retirement,
pregnancy, long-term sick leave, and moving or changing job.
In Testad 2005, nursing staJ attrition was only presented as
the number of nurses who leP the study, without reporting the
corresponding proportion.

Characteristics of the control groups

In most studies, the control group did not receive any intervention
beyond usual care (Dever Fitzgerald 2016; Evans 1997; Gulpers
2011; Huizing 2009; Koczy 2011; Pellfolk 2010; Testad 2005; Testad
2010; Testad 2016). In two studies, the control group also received
written information about PR reduction (Abraham 2019; Köpke
2012). Details about usual care were not reported in any of the
studies.

Outcomes and methods of data collection

An overview of the outcomes assessed in the included studies is
displayed in Table 2.

Primary outcome

Use of physical restraints

All studies gave a formal definition of PR or mentioned examples of
the devices assessed as physical restraints. One study did not assess
the use of bedrails (Koczy 2011), which are the most commonly
used restrictive devices. Two studies (Testad 2010; Testad 2016)
assessed both physical restraints and forced care (in the studies,
defined as structural and interactional restraints). We only included
the results regarding physical restraints from these studies. An
overview of the assessed devices is presented in Table 3.

Six studies assessed PR use by direct observation (Abraham 2019;
Dever Fitzgerald 2016; Evans 1997; Gulpers 2011; Huizing 2009;
Köpke 2012). In Abraham 2019 and Köpke 2012, PR use was
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observed by trained raters twice a day (morning and evening,
Abraham 2019) or three times a day (morning, noon, evening,
Köpke 2012), respectively. Observers were accompanied by a nurse
and only the cluster's head nurse was informed in advance about
the day and time of the visits. In Dever Fitzgerald 2016, PR use
was assessed by direct observation and the observers also checked
the nursing documentation. Observations were randomly timed
in order to cover diJerent time points and each participant was
observed eight times at baseline and follow-up. In the study by
Evans 1997, trained observers visited all residents 18 times within
72 hours. The visits covered all three shiPs and the order of visits
was randomised. In Gulpers 2011 and Huizing 2009, a single trained
observer assessed PR use four times a day (morning, aPernoon,
evening, and night) and the units were not informed about the day
and time of the observations.

Three studies (Testad 2005; Testad 2010; Testad 2016) used a
standardised interview with the residents’ nurse in charge covering
the use of PR during the previous seven days (Kirkevold 2004). In
Koczy 2011 and Pellfolk 2010, nursing staJ documented PR using a
special documentation sheet.

Serious adverse events

None of the studies described serious adverse events as an
outcome, but one study reported that no adverse events were
observed (Abraham 2019). Several studies mentioned falls and fall-
related injuries as potential adverse events of PR reduction (see
secondary outcomes).

Secondary outcomes

Restraint intensity

Three studies assessed the intensity or duration of PR use (Evans
1997; Huizing 2009; Koczy 2011).

Agitation

Four studies assessed agitation. Three studies used a version of the
Cohen-Mansfield Agitation Inventory (CMAI) (Koczy 2011; Testad
2010; Testad 2016). The number of items diJered, but higher
scores indicate more severe behaviours. Testad 2016 also used the
Neuropsychiatric Inventory (NPI) and calculated the total score and
the score for the agitation subscale. Higher scores indicate more
severe symptoms. Testad 2005 used the Brief Agitation Rating Scale
(BARS); higher scores indicate more severe agitation.

Falls and fall-related injuries

Six studies assessed the number of residents with at least one fall
(Abraham 2019; Evans 1997; Gulpers 2011; Koczy 2011; Köpke 2012;
Pellfolk 2010) from the nursing record or incident reports.

Five studies assessed fall-related injuries from the nursing record
or incident reports. Three studies assessed fall-related fractures
(Abraham 2019; Koczy 2011; Köpke 2012). Two studies assessed fall-
related injuries, defined as fracture and other injuries resulting in
medical attention or bedrest for at least two days (Evans 1997),
and as haematomas, bruises, lacerations, joint dislocations, and
fractures (Gulpers 2011).

Two studies assessed residents' fall risk. Dever Fitzgerald 2016 used
the Tinetti-Performance-Oriented Mobility Assessment (POMA)

including two subscales (balance and gait). Scores ranged from 0
to 28 and a score below 19 indicates high fall-risk; a score between
19 and 24 moderate fall-risk. Pellfolk 2010 used a 100-mm visual
analogue scale (range: 0 to 100, higher scores indicate a higher fall
risk).

Psychotropic medications

Most studies assessed the use of psychotropic medication from
the medical records (Evans 1997; Gulpers 2011; Koczy 2011; Köpke
2012; Pellfolk 2010; Testad 2005; Testad 2010; Testad 2016).

Quality of life

Abraham 2019 assessed quality of life in a randomly selected
subsample (10% of residents per cluster) by proxy-rating (nurses
with direct contact with the residents) using the German version
of the validated Quality of Life-Alzheimer’s Disease (QoL-AD)
instrument (13 Items, range 13 to 52; higher scores indicate better
quality of life).

Costs

Abraham 2019 and Köpke 2012 collected data about the
intervention costs, considering the salary for personnel delivering
the intervention components and for the participating nursing
staJ, and the materials. Abraham 2019 planned a health economic
evaluation from a German social insurance perspective, but
since there was no statistically significant diJerence in the
primary outcome between the study groups, this analysis was not
performed.

Implementation fidelity

Three studies performed a process-evaluation as part of the
evaluation study using a mixed-methods design (Abraham 2019;
Gulpers 2011; Köpke 2012). Information about the implementation
process and implementation fidelity as well as barriers to and
facilitators of the implementation were assessed.

Excluded studies

We excluded a majority of the studies because the intervention or
the study design did not meet the inclusion criteria.

Risk of bias in included studies

In the first version of this review, we had contacted the authors of
all included studies and asked for missing information. All authors
responded to our requests. We also had contacted the study
authors of one of the newly included studies for an earlier update
of this review (Möhler 2012) and asked for missing information,
but the authors did not provide the requested information (Koczy
2011). For this update, we contacted the authors of all newly
included studies asking for missing information and received
additional information from authors of three studies (Abraham
2019; Dever Fitzgerald 2016; Köpke 2012).

All studies were at high risk of bias in at least one domain.
Detailed information about the risk of bias of the included studies
is presented in the Characteristics of included studies table, and an
overview is provided in Figure 3 and Figure 4.
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Figure 3.   Methodological quality graph: review authors' judgements about each methodological quality item
presented as percentages across all included studies
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Figure 4.   Methodological quality summary: review authors' judgements about each methodological quality item
for each included study
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Abraham 2019 + + + + + +

Dever Fitzgerald 2016 + − − ? + ?

Evans 1997 ? − + + + ?

Gulpers 2011 − − + + + ?

Huizing 2009 + + + + ? ?

Koczy 2011 + ? + ? + −

Köpke 2012 + + + + + +

Pellfolk 2010 + − + ? ? ?

Testad 2005 + − + + + ?

Testad 2010 ? ? + + ? ?

Testad 2016 ? ? + + ? ?
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Allocation

Sequence generation was adequate in six studies (Abraham 2019;
Dever Fitzgerald 2016; Huizing 2009; Köpke 2012; Pellfolk 2010;
Testad 2005), unclear in four studies (Evans 1997; Koczy 2011;
Testad 2010; Testad 2016), and one study did not allocate the
clusters at random (Gulpers 2011).

Allocation of clusters was adequately concealed in three studies
(Abraham 2019; Huizing 2009; Köpke 2012) and unclear in
three studies (Koczy 2011; Testad 2010; Testad 2016). We found
pronounced baseline diJerences in the prevalence of PR in two
studies (Evans 1997; Testad 2010), but these diJerences might have
occurred by chance because of the small number of clusters per
group.

We judged overall risk of selection bias to be low in three studies
(Abraham 2019; Huizing 2009; Köpke 2012), unclear in two studies
(Koczy 2011; Testad 2010), and high in the other studies (Dever
Fitzgerald 2016; Evans 1997; Pellfolk 2010; Testad 2005; Testad
2016).

Blinding

Most studies did not provide information about whether the
residents were informed about the study, but the intervention was
delivered to the nursing staJ rather than the residents.

We judged blinding of personnel (nursing staJ and staJ
delivering the intervention) not possible due to the nature
of the interventions. Most studies allocated nursing homes or
independent wards to the study groups, and we judged risk
of contamination of the clusters in the control group to be
low (Abraham 2019; Evans 1997; Gulpers 2011; Huizing 2009;
Koczy 2011; Köpke 2012; Pellfolk 2010; Testad 2005; Testad 2010;
Testad 2016). In Dever Fitzgerald 2016, individual participants were
allocated to the study groups, and we judged risk of performance
bias to be high since the same staJ cared for participants in the
intervention and the control groups.

Outcome assessors were blinded to group allocation in eight
studies (Abraham 2019; Evans 1997; Gulpers 2011; Huizing 2009;
Köpke 2012; Testad 2005; Testad 2010; Testad 2016). In three
studies, outcome assessors were not blinded to group allocation.
Although the presence of most devices used as PR seems not to be
prone to detection bias (e.g. bedrails or belts in bed or chair), some
measures required a judgement from the outcome assessors (e.g.
whether a fixed table on a wheelchair or a half-length bedrail was
used as a restrictive measure), and we judged risk of detection bias
to be unclear for these studies (Dever Fitzgerald 2016; Koczy 2011;
Pellfolk 2010).

Incomplete outcome data

In most of the cluster-randomised trials, all clusters completed the
study. However, in Huizing 2009, one cluster was lost-to follow-
up, leading to an unbalanced attrition rate in the study groups. In

Pellfolk 2010, attrition rates also diJered slightly between the study
groups. Pellfolk 2010 and Testad 2016 did not report the reasons for
attrition. In Testad 2010, the attrition rate was approximately 43%.

We judged risk of attrition bias to be unclear in four studies (Huizing
2009; Pellfolk 2010; Testad 2010; Testad 2016).

Selective reporting

Two studies were prospectively registered, and all outcomes were
reported as planned (Abraham 2019; Köpke 2012). In one study, the
primary outcome diJered between the study protocol and the final
publication, and we judged risk of reporting bias to be high (Koczy
2011). The other studies were retrospectively or not registered, and
we judged risk of reporting bias to be unclear (Dever Fitzgerald
2016; Evans 1997; Gulpers 2011; Huizing 2009; Pellfolk 2010; Testad
2005; Testad 2010; Testad 2016).

Other potential sources of bias

We did not identify any other sources of bias.

E:ects of interventions

See: Summary of findings 1 Summary of findings table -
Organisational intervention compared to usual care for older
people in all long-term care settings; Summary of findings 2
Summary of findings table - Simple educational intervention
compared to usual care for older people in all long-term care
settings; Summary of findings 3 Summary of findings table -
Providing information about the residents? fall risk compared to
usual care for older people in all long-term care settings

Organisational interventions aimed at implementing a least-
restraint policy

We included four studies investigating organisational interventions
aimed at implementing a least-restraint policy (Abraham 2019;
Gulpers 2011; Koczy 2011; Köpke 2012).

See: Summary of findings 1

Primary outcomes

Number of participants with at least one physical restraint

We performed a meta-analysis for the number of participants with
at least one PR which included all four studies, and a meta-analysis
for the number of participants with at least one belt which included
three studies (Abraham 2019; Gulpers 2011; Köpke 2012). The Koczy
2011 study reported PR use only for a subgroup of participants with
at least one PR at baseline and did not include bedrails.

For the number of participants with at least one PR, we found
moderate-certainty evidence (downgraded one level for risk
of bias) that organisational interventions probably reduce the
number of people with at least one PR (RR 0.86, 95% CI 0.78 to 0.94,
I2 = 25%, 3849 participants; 4 studies; Analysis 1.1; Figure 5).
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Figure 5.   Forest plot (1.1 Residents with at least one physical restraint)
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Three studies assessed the use of belt restraints, and we found
moderate-certainty evidence (downgraded one level for risk of
bias) that organisational interventions probably result in a large

reduction of people with at least one belt (RR 0.54, 95% CI 0.40 to
0.73; 2711 participants; 3 studies; Analysis 1.2; Figure 6).

 

Figure 6.   Forest plot (1.2 Residents with at least one belt)
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Serious adverse events

One of the studies reported that no adverse events related to PR use
occurred (Abraham 2019), and none of the other studies reported
any information about adverse events. We considered this to be
moderate-certainty evidence (downgraded for imprecision) that
organisational interventions intended to reduce PR use probably
result in little to no diJerence in adverse events.

Secondary outcomes

Duration of PR use

Koczy 2011 assessed the duration of restraint use and reported
this outcome as the proportion of participants with a relative
reduction of time with PR use. The proportion of participants with
a reduced duration of at least 75% was 21.6% in the intervention
group and 10.4% in the control group; the proportion with a

reduction between 50% and 75% was 26.9% in the intervention
group and 14.4% in the control group; the proportion with a
reduction between 25% and 50% was 33.2% in the intervention
group and 21.6% in the control group.

We considered this to be moderate-certainty evidence
(downgraded one level for imprecision) that organisational
interventions probably reduce the duration of PR use.

Number of falls or fall-related injuries

We performed meta-analyses for the number of participants with
at least one fall and the number of participants with at least one
fall-related fracture, including four studies in each meta-analysis
(Abraham 2019; Gulpers 2011; Koczy 2011; Köpke 2012).
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We found low-certainty evidence (downgraded one level for each
of risk of bias and inconsistency) that organisational interventions
aimed at implementing a least-restraint policy may result in little to

no diJerence in the number of participants with at least one fall (RR
1.02, 95% CI 0.86 to 1.20, I2 = 77%, 4 studies, 17,954 participants;
Analysis 1.3; Figure 7).

 

Figure 7.   Forest plot (1.3 Residents with at least one fall)
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We found low-certainty evidence (downgraded one level for each
of risk of bias and imprecision) that organisational interventions
aimed at implementing a least-restraint policy may result in little

to no diJerence in the number of participants with at least one fall-
related fracture (RR 1.05, 95% CI 0.76 to 1.45, I2 = 22%, 4 studies,
17,954 participants; Analysis 1.4; Figure 8).

 

Figure 8.   Forest plot (1.4 Residents with at least one fall-related fracture)
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Agitation

Only one study assessed agitation in a subgroup of participants
with PR use at baseline (Koczy 2011). Agitation was nearly
unchanged in both intervention groups with no clear between-
group diJerence (MD -0.44, 95% CI -1.94 to 1.06 for agitated and
inappropriate behaviour; -0.57, 95% CI -1.67 to 0.54 for verbally
agitated behaviour; -0.03, 95% CI -0.99 to 0.93 for aggressive
behaviour).

We considered this low-certainty evidence (downgraded one level
for each of risk of bias and imprecision) that organisational

interventions aimed at implementing a least-restraint policy may
result in little to no diJerence in agitation.

Quality of life

Only one study investigated quality of life (Abraham 2019). We
found high-certainty evidence that organisational interventions
aimed at implementing a least-restraint policy make little to no
diJerence to residents' quality of life (MD 0.04, 95% CI -1.17 to 1.24;
951 participants; Analysis 1.6).

Use of psychotropic medication
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We performed a meta-analysis for the number of participants
with at least one psychotropic medication which included two
studies (Gulpers 2011; Köpke 2012). We found moderate-certainty
evidence (downgraded one level for risk of bias) that organisational

interventions aimed at implementing a least-restraint policy
probably result in little to no diJerence in the number of
participants with at least one psychotropic medication (RR 1.0, 95%
CI 0.95 to 1.06, 3452 participants; Analysis 1.5; Figure 9).

 

Figure 9.   Forest plot (1.5 Residents with at least one psychotropic medication)
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In the study that was not included in the meta-analysis, the mean
number of psychotropic medications was nearly unchanged in both
study groups and there was no diJerence between the study groups
(MD -0.04, 95% CI -0.2 to 0.11, 333 participants; Koczy 2011).

Costs

Two studies assessed intervention costs (Abraham 2019; Köpke
2012) and reported the total costs of the intervention, including
the salary of the staJ (champions and nurses), research staJ, and
study materials. In Köpke 2012, intervention costs per participant
were 11.95 Euros. No information about the costs of the study
materials oJered to the control group was reported. In Abraham
2019, intervention costs per participant for intervention 1 (updated
version of the intervention tested by Köpke 2012) were 9.22 Euros
and 4.75 Euros for intervention 2. The study materials oJered to the
control group incurred almost no costs (less than one Euro cent per
participant).

Other secondary outcomes

None of the included studies assessed mobility, incidence of
pressure ulcers, or caregiver-related outcomes.

Barriers and facilitators to implementation

Three studies included a process-evaluation alongside the clinical
trial (Abraham 2019; Gulpers 2011; Köpke 2012). In all studies, the
interventions were predominantly implemented as planned, i.e.
no deviations from the study protocol were observed regarding
the implementation of the components (e.g. dose delivered and
dose received). The participants' satisfaction with the intervention
itself and the intervention components was described as high.
Two studies described that, aPer the educational sessions, most
participants had good knowledge concerning the aim of the
intervention and the content of the educational sessions. Key
nurses also showed rather critical attitudes about PR use, but other
nurses were partly less critical (Abraham 2019; Köpke 2012).

All studies identified several barriers to and facilitators of
implementation. Gulpers 2011 identified mainly organisational
barriers, e.g. the short time period between the recruitment
and the delivery of the intervention; the ratio between lectures
and case discussions during the education and training of the
champions; the challenge of balancing the number of participants
and attempts to reduce PR use with the available staJ resources;
and that sometimes devices, like low-low beds or alarms, were
not available in time. Köpke 2012 identified as facilitators support
from head nurses and nursing home leaders; quality circles with
case discussions; and information materials for relatives, legal
guardians, and physicians. Barriers included negative experiences
of nurses with PR reduction; concerns of relatives and legal
guardians regarding PR reduction; and organisational challenges
(such as staJ fluctuation). In Abraham 2019, some champions
reported that the intended policy change was not, or partly
not, implemented as planned. One important reason was that
some nurses still believed that physical restraints were eJective
measures to prevent falls and fall-related injuries. Uncritical
attitudes regarding PR use were described amongst relatives and
legal guardians and this also hampered the reduction of PR use.
Other barriers included lack of devices such as low-low beds and
limited time resources (Abraham 2021).

Simple educational interventions

Six studies investigated simple educational interventions (Evans
1997; Huizing 2009; Pellfolk 2010; Testad 2005; Testad 2010; Testad
2016).

See: Summary of findings 2

Primary outcomes

Number of participants with at least one physical restraint

All studies assessed PR use, but we did not perform meta-
analyses because we found pronounced imbalances in the baseline
PR prevalence in some studies and some heterogeneity in
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the definition of PR between studies, i.e. two studies did not
include bedrails, which are the most commonly used devices. We
reported the study results narratively and give an overview of the
intervention components in Figure 2.

The study by Evans 1997 included three study groups (463
participants). The baseline prevalence of people with at least one
PR use diJered between the three groups (intervention group 1:
34%, intervention group 2: 28% and control group: 45%). PR use
decreased to some extent in all study groups aPer 12 months
(intervention group 1 (educational programme and guidance) from
34% to 16%; intervention group 2 (educational programme only)
from 28% to 19%; control group: PR from 45% to 42%).

The intervention group in Huizing 2009 received an educational
programme plus consultation. Prevalence of PR use increased
in both study groups aPer ten months (intervention group from
54% to 64%, control group from 49% to 60%), but there was no
diJerence between the study groups at follow-up (RR 1.07, 95 % CI
0.88 to 1.31, 241 participants; Analysis 2.1).

Three studies investigated an educational programme plus
guidance. Testad 2005 (142 participants) found a decrease in the
mean number of PRs per resident per week in the intervention
group aPer seven months (baseline: 3.3, follow-up: 1.5), and a
small increase in the control group (baseline: 3.1, follow-up: 3.7).
In Testad 2010 (90 participants), the number of participants with
at least one PR decreased in the intervention group aPer 12
months (baseline 60%, follow-up 18%), and was nearly unchanged
in the control group, but the baseline prevalence was much
lower (baseline and follow-up both 13%). In Testad 2016 (197
participants), the number of participants with at least one PR
decreased in both study groups aPer seven months (intervention
group: 14.5% to 10.5%; control group 10.5% to 6.1%).

Pellfolk 2010 included participants from group-dwelling units
and oJered only an educational component. The number of
participants with at least one PR was nearly unchanged in
the intervention group (baseline 21.5%, follow-up 20.1%) and
increased in the control group (baseline 20.1%, follow-up 38.1%).
The RR was 0.50 (95% CI 0.34 to 0.74, 350 participants; Analysis 2.1).

We considered this to be very low-certainty evidence (downgraded
one level for each of risk of bias, inconsistency, and imprecision)
and consequently we are uncertain about the eJects of simple
educational interventions on the number of residents with PR use
in older people who require long-term care.

Serious adverse events

None of the studies assessed adverse events related to PR use (e.g.
direct injuries) or reported such events.

Secondary outcomes

Restraint intensity

One study assessed restraint intensity, i.e. the number of
observations per resident with PR observed in 24 hours, and
multiple restraints (Huizing 2009).

Restraint intensity did not diJer between the study groups at
baseline. The mean number of observations with PR use was 1.36
± 1.62 (17% of the residents were restrained at one observation,

6% at two observations, 7% at three observations and 22%
at four observations in a 24-hour period). Restraint intensity
increased in both study groups during the study period, but there
was no diJerence between the study groups at follow-up (241
participants).

Multiple restraints did not diJer between the study groups at
baseline (in 23% of the participants, one type of PR was used, in
17% of the participants two diJerent types were used, in 10% three,
and in 2% four diJerent types of PR were used within 24 hours).
The mean number of PR measures per resident was 0.93 ± 1.10 at
baseline. Use of multiple restraints increased in both study groups
and there was no diJerence between the study groups at follow-up
(241 participants).

We considered this to be moderate-certainty evidence
(downgraded one level for imprecision) that simple educational
interventions probably result in little or no diJerence in restraint
intensity.

Falls and fall-related injuries

Two studies assessed the number of residents with at least one fall
(Evans 1997; Pellfolk 2010). Evans 1997 also assessed serious fall-
related injuries.

In Evans 1997, the proportion of residents with at least one fall
in a 90-day period before the intervention period was 33.1% in
intervention group 1, 37.7% in intervention group 2, and 20.1% in
the control group. In the first three months of the study period,
42.5% of participants in intervention group 1 experienced at
least one fall, 41.5% in intervention group 2, and 64.7% in the
control group. In months three to six post-intervention, 37.8% of
participants in intervention group 1 experienced at least one fall,
32.2% in intervention group 2, and 53.3% in the control group.
In the study by Pellfolk 2010, the number of participants with
at least one fall during a one-month period before and aPer the
intervention period decreased in both groups (intervention group
baseline 12.0%, follow-up 9.1%; control group baseline 14.7%,
follow-up 13.3%). We considered this to be low-certainty evidence
(downgraded one level for each of risk of bias and inconsistency)
that simple educational interventions may result in little or no
diJerence in the number of residents with at least one fall (813
participants).

In Evans 1997, nine serious fall-related injuries occurred in a 90-
day period before the intervention was implemented (reportedly
no diJerence between the study groups, but no information
about the number of injuries per study group). In the post-
intervention period (months 6 to 12), no fall-related serious injury
occurred in intervention group 1, 8 fall-related injuries (5.3%)
were documented in intervention group 2 and 4 (2.2%) in the
control group. We considered this to be low-certainty evidence
(downgraded one level for each of risk of bias and imprecision)
that simple educational interventions may result in little or no
diJerence in the number of residents with serious fall-related
injuries (463 participants).

Use of psychotropic medication

We did not perform a meta-analysis due to baseline imbalances
between the intervention and control groups in most of the studies.
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Evans 1997 assessed neuroleptics and benzodiazepines. The
proportion of participants with at least one neuroleptic was nearly
unchanged in intervention group 1 (baseline 18.2%, follow-up
19.0%), slightly increased in intervention groups 2 (baseline 13.5%,
follow-up 15.5%) and decreased in the control group (baseline
18.6%, follow-up 11.3%). The number of residents with at least one
benzodiazepine decreased in all study groups (intervention group
1: baseline 22.3%, follow-up 18.2 %; intervention group 2: baseline
37.2%, follow-up 27.0%; control group: baseline 32.8%, follow-up
26.6%; 446 participants).

In Pellfolk 2010, the number of residents with benzodiazepines
decreased in both study groups (intervention group baseline
34.1%, follow-up 31.8%; control group baseline 31.5%, follow-up
23.6%). The number of participants with neuroleptics was nearly
unchanged in the intervention group (baseline 50.5%, follow-up
49.7%) and decreased in the control group (baseline 43.2%, follow-
up 39.2%) (327 participants).

In Testad 2005, the number of residents with at least one
psychotropic medication decreased in both study groups
(intervention group: baseline 71%, follow-up 55%; control group:

baseline 61%, follow-up 52%; 142 participants). In Testad 2010,
the number of residents with at least one psychotropic medication
increased slightly in the intervention group (baseline 28%, follow-
up 31.8%) and was nearly unchanged in the control group (baseline
8.6%, follow-up 8.7%) (90 participants). In Testad 2016, the number
of residents with at least one antipsychotic and antidepressant
increased slightly in both study groups (no further information
reported; 197 participants).

We considered this very low-certainty evidence (downgraded one
level for each of risk of bias, inconsistency and imprecision)
and consequently we are uncertain about the eJects of simple
educational interventions on the number of participants with at
least one psychotropic medication (1202 participants).

Agitation

Three studies assessed agitation (Testad 2005; Testad 2010; Testad
2016) and we performed a meta-analysis including two studies
which used the CMAI as a measure of agitation (Testad 2010; Testad
2016). There was a small but uncertain diJerence in favour of the
intervention groups (CMAI, MD -2.33, 95% CI -8.39 to 3.74; I2 = 78%,
287 participants; Analysis 2.2; Figure 10).

 

Figure 10.   Forest plot (2.2 Agitation)
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Testad 2016 also assessed agitation using the NPI. There was nearly
no change in both study groups on the NPI behaviour subscale
and no clear between-group diJerence (MD -0.40, 95% CI -3.68 to
2.88; 287 participants; Analysis 2.3), while there was a small but
uncertain diJerence in favour of the control group on the NPI total
score (MD 3.9, 95% CI -1.83 to 9.63; 287 participants; Analysis 2.3).

In Testad 2005, which was not included in the meta-analysis,
agitation increased in the intervention group and was unchanged
in the control group (intervention group baseline mean score 16.8,
follow-up 21.2; control group baseline mean score 17.3, follow-up
17.4; 142 participants).

We considered this to be low-certainty evidence (downgraded
one level for each of risk of bias and imprecision) that simple
educational interventions may result in little or no diJerence in
agitation.

Other secondary outcomes

None of the included studies assessed mobility, incidence of
pressure ulcers, caregiver-related outcomes, or costs.

Barriers and facilitators to implementation

One study assessed some barriers and facilitators and found
that the involvement of nursing home leaders was an important
facilitator of successful implementation of the intervention (Testad
2016).

Interventions providing technical devices or information for
common risk factors for PR use

We included one study in this category (Dever Fitzgerald 2016). See:
Summary of findings 3

Primary outcomes

Number of participants with at least one physical restraint

In Dever Fitzgerald 2016, the mean number of PRs assessed by
observation slightly increased in both study groups, but there was
no diJerence between the study groups (MD -0.51, 95% CI -1.72
to 0.70; 98 participants; Analysis 3.1; Figure 11). We found low-
certainty evidence (downgraded one level for risk of bias and one
level for imprecision) that an intervention providing information
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about the fall risk of residents may result in little to no diJerence in
the mean number of PRs.
 

Figure 11.   Forest plot (3.1 Restraint use)
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Serious adverse events

This study did not assess adverse events.

Secondary outcomes

Falls

Dever Fitzgerald 2016 found no diJerence in the median number
of falls between baseline and follow-up in either study group
(median in both study groups at baseline and follow-up was 1).
We found low-certainty evidence (downgraded one level for risk of
bias and one level for imprecision) that an intervention providing
information about the fall risk of residents may result in little or no
diJerence in the median number of falls (150 participants).

Nurses' fear of participants falling slightly increased in the
intervention group and was stable in the control group
(intervention group baseline 10.72 ± 4.03, follow-up 12.30 ± 2.92;
control group baseline 10.59 ± 4.59, follow-up 10.97 ± 4.12; 128
participants (nursing staJ)). We found low-certainty evidence
(downgraded one level for risk of bias and one level for imprecision)
that an intervention providing information about the fall risk of
residents may result in little or no diJerence in nurses' fear of
participants falling.

Other secondary outcomes

This study did not assess any other secondary outcome of this
review.

D I S C U S S I O N

Summary of main results

We included 11 studies in this updated review, which investigated
interventions aiming to reduce PR use in older people who require
long-term care. Four studies, all of which were newly included
in this update, investigated organisational interventions aiming
to implement a least-restraint policy. Six studies, one of these
newly included, investigated simple educational interventions,
and one newly included study investigated an intervention that
provided nursing staJ with information about residents' risk of
falling. All studies were conducted in long-term care institutions,
predominantly in nursing homes. We did not identify any studies
that were conducted in a community setting.

All organisational interventions aiming to implement a least-
restraint policy used intervention champions and some type of
policy change in the care facilities to address staJ attitudes
and support a least-restraint culture of care. The interventions
seemed comparable regarding intervention approach, content of
the education component and delivery. The study by Gulpers
2011 comprised a strong policy change that prohibited the use
of new belts, while the organisational components in the three
other studies were less strict (Abraham 2019; Koczy 2011; Köpke
2012), since prohibiting the use of a specific restrictive measure was
judged not to be feasible in Germany. The results of the process
evaluation indicated good implementation fidelity. We found
moderate-certainty evidence that organisational interventions
aiming to implement a least-restraint policy probably lead to
a reduction in the number of residents with at least one PR
and a large reduction in the number of residents with at least
one belt (moderate-certainty evidence each) (it is worth noting
here that the latter result was not heavily reliant on the Gulpers
2011 study with its strong prohibition of belts). Only one study
reported any information about serious adverse events, but none
occurred. There was evidence from one study that organisational
interventions probably reduce the duration of PR use. We found
no evidence of any eJect on the number of residents experiencing
falls or fall-related injuries (low-certainty evidence each), but the
reduction of PR use seems not to be associated with an increase
of the number of people with at least one fall. We also found no
evidence of any eJect on the number of prescribed psychotropic
medications (moderate-certainty evidence). One study found that
organisational interventions result in little or no diJerence in
quality of life (high-certainty evidence) and another study found
that they may lead to little or no diJerence in agitation amongst
participants (low-certainty evidence).

The simple educational interventions aiming to change staJ
attitudes towards PR included primarily an educational component
but also further components in some studies, such as ward-
based guidance. Regarding the number of residents with at least
one restraint, the results are inconsistent. Some studies found a
decrease of PR use in both study groups, some a decrease only
in the educational intervention group, and one study found an
increase of PR in both study groups. We found pronounced baseline
imbalances in PR prevalence in some of the studies, which might
have occurred because of the small number of clusters per study
group. Most of the studies did not consider cluster eJects in the
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analysis and were prone to a unit of analysis error. One study did
not assess bedrails, which is the most commonly used measure in
nursing homes. We found very low-certainty evidence, and we are
uncertain about the eJects of simple educational interventions on
the number of residents with PR. None of the studies assessed or
reported adverse events. We found moderate-certainty evidence
that simple educational interventions probably result in little or no
diJerence in restraint intensity. There was no evidence about an
increase or decrease of falls, fall-related injuries, or agitation (low-
certainty evidence each). Based on very low-certainty evidence, we
are uncertain about the eJects of simple educational interventions
on the number of participants with at least one psychotropic
medication.

One study investigated an intervention that provided nursing staJ
with information about residents' fall-risk. We found low-certainty
evidence that providing information about residents' fall-risk may
result in little or no diJerence in the mean number of PRs or the
number of falls. The study did not assess adverse events.

In summary, organisational interventions aiming to implement a
least-restraint policy can eJectively reduce PR use in general and
specifically the use of belts in nursing home residents. The evidence
about simple educational interventions is still inconclusive (as we
found in the earlier version of this review (Möhler 2011)). Providing
information about residents' fall-risk did not reduce PR use in
one study. We found no evidence that less PR use is associated
with an increase of falls, fall-related injuries or the prescription of
psychotropic medication.

Overall completeness and applicability of evidence

Although the number of studies investigating organisational
interventions aiming to implement a least-restraint policy was
small, we found no important statistical heterogeneity. However,
Abraham 2019 and Köpke 2012 found pronounced centre
diJerences in PR reduction at follow-up between intervention
clusters. In the pragmatic trial by Abraham 2019, which included
a large sample of nursing homes in four regions in Germany
and did not apply specific inclusion criteria, PR prevalence
was nearly unchanged or even increased in several clusters in
both interventions groups during the study period. A descriptive
subgroup analysis of the process-evaluation data from clusters
with a pronounced decrease of PR use (responders) and clusters
with a pronounced increase of PR use (non-responders) did not
result in meaningful results (Abraham 2021). We have insuJicient
information about specific contextual factors or organisational
characteristics that might facilitate or hamper the implementation
of the intervention or a successful policy change regarding PR use.
Although some data from the process-evaluation indicated that
nurses' knowledge and attitude supported the goal to reduce PR
use in general, it remains unclear whether this is a good predictor
of PR use in clinical practice (Möhler 2014).

De-implementation, that is stopping ineJective or harmful
interventions (low-value care), is challenging because such
interventions are oPen part of the daily routine and are
not questioned. Important contextual factors to be addressed
in de-implementation of low-value care are characteristics of
the inappropriate intervention, patients or residents, health
professionals, and the organisation (Norton 2020). One recent
study investigated the de-implemention of position-change alarm
systems, such as bed alarms, a measure that was classified as

physical restraint by the US Centers for Medicare and Medicaid
Services and the Department of Veterans AJairs. In this study,
clear evidence about harms and the lack of eJectiveness of the
intervention, and the support of local leadership and people with
decision-making authority were identified as important facilitators
for de-implementing bed alarms (Hartmann 2021). Organisational
interventions which aim to implement a least-restraint policy
include components specifically addressing these factors, e.g.
the champion approach and the organisational components. In
contrast, simple educational interventions which do not address
these factors seem to be ineJective in changing attitudes and the
culture of care regarding PR use.

Three studies investigating organisational interventions were
conducted in Germany and one in the Netherlands. Although the
intervention approach seems applicable in diJerent healthcare
systems and contexts, further studies in other countries are needed
(see Implications for research).

We did not find any eligible studies conducted in the community.
One of the excluded studies reported the development and pilot-
test of a guideline-based intervention aimed at reducing PR use
during home care (Vandervelde 2021), but no evaluation study
has been conducted yet. The results of this review may not be
applicable to people receiving long-term care in the community.

Quality of the evidence

The certainty of evidence diJered for the diJerent intervention
groups. For organisational interventions aiming to implement a
least-restraint policy, we found predominantly moderate-certainty
evidence. The methodological quality of included studies was
mainly good, although one non-randomised trial in this group had
a high risk of selection bias, and another study had a high risk of
reporting bias. The results of the studies with low risk of bias and
the study with a high risk of bias were comparable.

For simple educational interventions, we found very low- or low-
certainty evidence for most of the outcomes. We found high risk of
selection bias for four out of six studies and there were pronounced
baseline imbalances in PR prevalence in some of the studies.
Several studies had also an unclear risk of attrition bias. Further
uncertainties derived from diJerent definitions of PR and the small
number of clusters and participants in some of the studies; three
studies included only one (Evans 1997) or two clusters (Testad 2005;
Testad 2010) in each study group. There was a tendency to find
larger eJect sizes in studies with a higher risk of bias.

Most of the included studies randomised clusters to the study
groups, but only three studies included cluster eJects in the
analysis (Abraham 2019; Köpke 2012; Pellfolk 2010). We performed
a cluster-adjusted meta-analysis for the main outcome (the
number of participants with at least one physical restraint) for
organisational interventions aiming to implement a least-restraint
policy using the methods described in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2019). The analysis for
simple educational interventions was not cluster-adjusted in this
way, because meta-analysis was not feasible. It remains unclear
to what extent cluster eJects have influenced the results and the
results are prone to a unit-of-analysis error.

The results about PR use were assessed by direct observation in six
studies (Abraham 2019; Dever Fitzgerald 2016; Evans 1997; Gulpers
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2011; Huizing 2009; Köpke 2012), three studies used a standardised
interview covering the use of PR during one week retrospectively
(Testad 2005; Testad 2010; Testad 2016) and, in two studies, PR
use was prospectively documented by nursing staJ using a special
sheet (Koczy 2011; Pellfolk 2010). There is some evidence that
direct observation is the most valid method to assess PR use,
but interviews with nursing staJ seem to be an adequately valid
method (Laurin 2004). Meyer 2009a used both direct observation
and prospective documentation by nurses and found comparable
results.

Potential biases in the review process

We followed the methods described in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2019) to reduce bias
in the review process. The search strategy was developed in co-
operation with the Cochrane Dementia and Cognitive Improvement
Group's Information Specialist, and we included diJerent sources
in the literature search (databases, trial registers, citation tracking).
Two review authors performed the study selection, data extraction
and quality assessment independently. We contacted study
authors for missing data and included additional information
delivered by the study authors in the review update. We were not
able to assess the risk of publication bias, because the number of
studies per intervention group was small.

Agreements and disagreements with other studies or
reviews

Two systematic reviews about educational interventions for
reducing PR use have been published. As in our review, both
reviews found positive eJects in favour of the interventions,
but the eJect sizes seem to be overestimated because of
several methodological limitations of the reviews, e.g. diJerent
publications of the same studies were included separately in
the meta-analyses, baseline imbalances, and the lack of cluster-
adjusted analysis were not taken into account (Brugnolli 2020; Lan
2017).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Long-term care facilities should introduce organisational
interventions aiming to implement a least-restraint policy as
these constitute a promising approach to reducing PR use in
older people who require long-term care. Such interventions
comprise education for policy 'champions' and other components
to facilitate a change in the culture of care to make it less restrictive.
We found no evidence that a reduction of physical restraints
is associated with an increase of falls or fall-related injuries.

Educational interventions without an organisational approach
seem ineJective.

No conclusions for community settings can be drawn, since we did
not include any study from this setting.

Implications for research

Although we found moderate-certainty evidence about an eJect
in favour of organisational interventions which aim to implement
a least-restraint policy, more research is needed about contextual
factors facilitating a change in the culture of care towards
less restrictive practice, and about the requirements of an
organisational component aimed to support such a policy change.
Specifically, characteristics of eJective organisational policies and
leadership need to be explored in more detail. Also, further insights
into and strategies to overcome barriers to PR reduction, such
as myths of positive eJects of PR in reducing falls or fall-related
injuries (Kong 2017; Möhler 2014), should be investigated.

Studies should include all restrictive measures covered by the
consensus definition of PR (Bleijlevens 2016). In particular, bedrails
should be included, since these are the most commonly used
restrictive measures.

Further studies should adhere to good clinical practice of clinical
trials, i.e. conduct prospectively registered, adequately powered,
multicentre, cluster-randomised controlled trials, including
blinded outcome assessment and statistical methods to reduce
unit-of-analysis error. Alongside such trials, a comprehensive
process evaluation of implementation fidelity is required
(Skivington 2021). Reporting should adhere to the established
guidelines for complex interventions (e.g. HoJmann 2014; Möhler
2015) and the study designs used, e.g. the CONSORT (Consolidated
Standards of Reporting Trials) statement for randomised controlled
trials (EQUATOR Network 2022).
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Study design: cluster-randomised controlled trial (NCT02341898)

Intervention period: 12 months

Duration of follow-up: 12 months (follow-up data were assessed after the study period)

Study period: February 2015-February 2017

Participants Country: Germany

Setting: nursing homes randomly selected from publicly available registers

Participants/clusters:

• Inclusion criteria for participants: none (all residents living in a nursing home on the day of data col-
lection were included; residents admitted during follow-up were also included)
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• Number of participants randomised (with baseline assessment of the primary outcome): 8800; inter-
vention group 1: 2972 in 40 clusters; intervention group 2: 2523 in 39 clusters; control group: 3305 in
41 clusters

• Number of participants lost to follow-up: no clusters were lost to follow-up; intervention group 1: 1127
(n = 875 died, n = 221 moved, n = 31 unknown); intervention group 2: 973 (n = 739 died, n = 199 moved,
n = 35 unknown); control group: 1251 (n = 1039 died, n = 208 moved, n = 4 unknown)

• Residents newly admitted to the clusters after baseline: intervention group 1: 1135; intervention group
2: 1015; control group: 1252

• Number of participants completing the study: 8841; intervention group 1: 2984; intervention group 2:
2550; control group: 3307

• Number of participants analysed: 12,245; intervention group 1: 4126; intervention group 2: 3547; con-
trol group: 4572

Baseline characteristics:

• Age (mean ± SD) years: intervention group 1: 83.7 ± 9.7, intervention group 2: 83.5 ± 10.0, control group:
82.5 ± 10.5

• Gender, female: intervention group 1: 71%, intervention group 2: 77%, control group: 73%

• Cognitive status: residents with impairment (Dementia Screening Scale): intervention group 1: 60%;
intervention group 2: 58%; control group: 61%

• Care dependency (%): None: intervention group 1: 1%, intervention group 2: 3%, control group: 1%;
Level 0 intervention group 1: 4%, intervention group 2: 3%, control group: 3%; Level 1 (considerable):
intervention group 1: 39%, intervention group 2: 37%, control group: 39%; Level 2 (severe): interven-
tion group 1: 39%, intervention group 2: 37%, control group: 36%; Level 3 (most severe): intervention
group 1: 17%, intervention group 2: 19%, control group: 20%

Interventions Intervention 1: guideline-based multi-component intervention

Intervention 2: concise version of the guideline-based multi-component intervention

Control: optimised usual care (written study materials)

Outcomes Primary: number of residents with at least one physical restraint

Secondary: number of falls and fall-related fractures, quality of life

Notes Funding: grant from the German Federal Ministry of Education and Research within the Nursing Re-
search Network Northern Germany (grant 01GT0606 and 01GT0608)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Clusters were randomly assigned to study groups (...) using a computer-gen-
erated randomization list stratified by region with blocks of six, nine, and
twelve nursing homes (generated by an independent external biometrician)".

Allocation concealment
(selection bias)

Low risk "Clusters were randomly assigned to study groups by a person affiliated to the
study center in Hamburg, but not involved in the study (...)."

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of personnel was not possible due to the nature of the study. Clusters
were allocated to the different study groups and there was no evidence for an
increased risk of contamination of clusters in the control group.

Residents were not informed about the study, but might be aware of the study.
The intervention was delivered to the nursing staJ rather than the residents.

We judged the risk for a performance bias to be low.
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Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk "Physical restraint use was assessed through direct observation (...) by raters
blinded to group allocation."

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Attrition rates were comparable between the study groups and reasons for at-
trition were reported.

Selective reporting (re-
porting bias)

Low risk All outcomes reported as planned

Abraham 2019  (Continued)

 
 

Study characteristics

Methods Study design: randomised controlled trial (not registered, no study protocol published)

Intervention period: not clearly reported

Duration of follow-up: 8 months (4 months baseline period, follow-up data were collected 4 months
after the end of the baseline period)

Study period: not reported

Participants Country: Canada

Setting: recruited from 26 different nursing homes (no further information reported)

Participants:

• Inclusion criteria: nursing home residents with a diagnosis of dementia who were ambulatory within
the facility

• Number of participants randomised: not reported

• Number of participants lost to follow-up: 26 (17%), information from study authors: intervention
group 14, control group 10, (two participants were lost to follow-up before randomisation), n = 22
died, n = 4 other reasons not specified (not reported separately per group)

• Number of participants completing the study: 150; intervention group: 77, control group 73

Baseline characteristics:

• Age (mean ± SD), 86.22 ± 6.41 years

• Gender, female: 70%

• Cognitive status (cognitive performance scale, mean ± SD): 3.44 ± 1.16

• Care dependency (Older American resource and services Activity of Daily Living Questionnaire, mean
± SD): intervention group 1: 9.08 ± 2.45; control group: 8.43 ± 3.22

Interventions Intervention: fall risk assessment (providing information about residents' fall risk to nursing staJ)

Control: usual care

Outcomes No primary outcome defined

• Use of physical restraints

• Fall risk

Notes Funding: partly funded through a grant from the Saskatchewan Health Research Foundation
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Participants were randomly assigned to the control or experimental groups".
No further information provided

Personal communication with study authors: "Each participant was assigned
to the control vs. experimental group via coin toss."

Allocation concealment
(selection bias)

High risk No information reported

Personal communication with study authors: "No specific method/effort to
conceal allocation was used."

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding of personnel was not possible as the same nurses cared for partici-
pants in both study groups and there was a risk of contamination.

Although no pressure sensors were available for the participants allocated to
the control group, a performance bias might be present.

Personal communication with study authors: The participants were informed
about the study, but the intervention was delivered to the nursing staJ.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Outcome assessors were not blinded to group allocation. We judged risk of
bias to be unclear since the assessment of some measures included a judge-
ment of the outcome assessors not blinded to group allocation (e.g. whether a
fixed table at the wheelchair was used as a restrictive measure or not).

Incomplete outcome data
(attrition bias)
All outcomes

Low risk "Overall, our sample had an attrition rate of 17% (i.e. 22 participants passed
away before the follow-up period was completed and four discontinued for
other reasons)."

Attrition rates were comparable between studies and the reasons were report-
ed.

Selective reporting (re-
porting bias)

Unclear risk Not registered; no study protocol available. We had insufficient information to
permit a judgement of ‘low risk’ or ‘high risk'.

Dever Fitzgerald 2016  (Continued)

 
 

Study characteristics

Methods Study design: cluster-randomised controlled trial (not registered, no study protocol published)

Intervention period: 6 months

Duration of follow-up: 12 months (follow-up data were assessed six months after the intervention pe-
riod)

Study period: not reported

Participants Country: USA

Setting: three nursing homes (180 to 269 beds) in an urban region in the area of Philadelphia, geo-
graphically distant, comparable to the national profile in resident demographics and functional status,
with comparable restraint policies

Participants/clusters:
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• Inclusion criteria: all residents in the participating nursing homes, ≥ 60 years, non-comatose, conver-
sant in English

• Number of participants randomised: 643 (no information about group allocation reported)

• Number of participants lost to follow-up: 180 (no information about group allocation reported), sur-
vival rate did not differ between groups, mean attrition rate was 28%, main reasons: death or discharge

• Number of participants completing the study: 463; intervention group 1: 184, intervention group 2:
152, control group: 127

Baseline characteristics:

• Age (mean ± SD) years: intervention group 1: 83.8 ± 8.2, intervention group 2: 83.6 ± 7.1, control group:
83.0 ± 7.7

• Gender, female: intervention group 1: 89%, intervention group 2: 83%, control group: 84%

• Cognitive status MMSE (mean ± SD): 14.7 ± 10.0 (not reported separately per group)

• Care dependency (Psychogeriatric Dependency Rating Scale, mean ± SD): intervention group 1: 18.4
± 12.9, intervention group 2: 22.1 ± 13.6, control group: 24.7 ± 14.5 (scores ≥ 20 indicate moderate-to-
severe functional impairment)

Interventions Intervention 1: educational intervention plus consultation

Intervention 2: educational intervention

Control: usual care

Outcomes No primary outcome defined

• Use of physical restraint

• Restraint intensity

• Falls

• Serious fall-related injuries

• Psychotropic medications

Notes Funding: grants from the National Institute on Aging (R01-AG08324), the Alzheimer's Association, and
the University of Pennsylvania Research Foundation

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Following baseline data collection, interventions were randomized to site us-
ing the sealed envelope technique".

Important differences between groups (intervention group 1 showed a statis-
tically significant lower level of care dependency, control group had a statisti-
cally significant higher level of physical restraints at baseline), mainly due to
chance since only one cluster was randomised to each group.

Allocation concealment
(selection bias)

High risk Allocation was not concealed.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of personnel was not possible due to the nature of the study. Nursing
homes were allocated to the study groups and there was no evidence for an in-
creased risk of contamination of clusters in the control group.

No information about blinding of the participants was reported, but the inter-
vention was delivered to the nursing staJ.

We judged the risk for a performance bias to be low.

Evans 1997  (Continued)
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Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk "Observer nurses were unaware of the exact study design, interventions, and
nursing home's group assignment."

Incomplete outcome data
(attrition bias)
All outcomes

Low risk "The sites did not differ in the sample proportion that survived (P = 0.14). At-
trition (average 28%) mainly by death, reflects the populations advanced age
and frailty."

Selective reporting (re-
porting bias)

Unclear risk Not registered; no study protocol available. We had insufficient information to
permit judgement of ‘low risk’ or ‘high risk'.

Evans 1997  (Continued)

 
 

Study characteristics

Methods Study design: clustered non-randomised controlled clinical trial (NL2023, original registration number
NTR2140, retrospectively registered)

Intervention period: 7 months (starting one month after baseline assessment)

Duration of follow-up: 8 months follow-up (follow-up data were assessed after the intervention peri-
od)

Study period: not reported

Participants Country: The Netherlands

Setting: nursing homes from four nursing home associations located in three regions in the Nether-
lands

Participants/clusters:

• Inclusion criteria: clusters with at least 10% prevalence use of belts

• Exclusion criteria: clusters if they provide care only to residents with Korsakoff syndrome, if they were
undergoing extensive reorganisation or constructional renovations or if they were already participat-
ing in other restraint-reduction projects

• Number of participants allocated to study groups: 520; 319 intervention group (15 wards in 6 nursing
homes), 201 control group (11 wards in 7 nursing homes)

• Number of participants lost to follow-up: 115 (n = 69 intervention group (22%); n = 46 control group
(23%)), reasons for dropouts were similar in both groups, predominantly due to death. No information
whether a complete cluster was lost to follow-up

• Number of participants completed the study: 405; 250 intervention group, 155 control group

Baseline characteristics:

• Age (mean ± SD), years: intervention group 82.1 ± 8.1, control group 84.4 ± 6.2

• Gender, female: intervention group 176 (70%), control group 120 (77%)

• Cognitive status: not reported

• Care dependency: not reported

Interventions Intervention: promotion of institutional policy change that discourages use of belt restraint, nursing
home staJ education, consultation by a nurse specialist aimed at nursing home staJ, and availability of
alternative devices

Control: receiving care as usual

Outcomes Primary: Participants with at least one belt restraint

Gulpers 2011 
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Secondary:

• Participants with at least one PR use

• Number of falls

• Number of fall-related injuries

• Psychoactive drug use

Notes Funding: Netherlands Organization for Health Research and Development Grant (No. 8140.0006)

Cluster effect was not incorporated in the analysis (risk of unit-of-analysis error).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk "Since no randomization took place, allocation was based on avoidance of
contamination bias. Overlap of nursing home staJ between the intervention
and control wards was averted. In addition, based on the geographical loca-
tion of the participating wards, wards from each of the four nursing associa-
tions that were situated closely together were allocated to the same group."

Allocation concealment
(selection bias)

High risk Allocation was not concealed.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of personnel was not possible due to the nature of the study. Clusters
from different regions were allocated to the study groups and there was no ev-
idence for an increased risk of contamination of clusters in the control group.

No information about blinding of the participants was reported, but the inter-
vention was delivered to the nursing staJ.

We judged the risk for a performance bias to be low.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk "A single trained observer, blinded to group assignment, recorded belt use
as present or absent four times during a 24-hour period (morning, afternoon,
evening, and night). The day and timing of measurements was unannounced
to prevent any temporary removal of belts."

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Attrition rates were comparable between the study groups and reasons for at-
trition were reported.

Selective reporting (re-
porting bias)

Unclear risk The study was retrospectively registered; the study protocol was published af-
ter the trial was completed. We had insufficient information to permit judge-
ment of ‘low risk’ or ‘high risk'.

Gulpers 2011  (Continued)

 
 

Study characteristics

Methods Study design: cluster-randomised controlled trial (not registered)

Intervention period: 10 months

Duration of follow-up: 10 months (follow-up data were assessed after the intervention period)

Study period: not reported

Huizing 2009 
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Participants Country: The Netherlands

Setting: 14 gerontopsychiatric nursing home wards from seven nursing homes; region: Kerkrade, Land-
graaf and Bocholtz

Participants/clusters:

• Inclusion criteria for clusters: none

• Inclusion criteria for residents: all residents of each participating nursing home ward. Residents with
Korsakoff’s Syndrome and psychiatric diseases were excluded.

• Number of participants randomised: 373; intervention group 208 (8 clusters), control group 165 (7
clusters)

• Number of participants lost to follow-up: intervention group: 82 (one cluster with n = 26 participants
and 56 individual participants); control group: 48 (no cluster was lost to follow-up)

• Number of participants completing the study: 241; intervention group 126; control group 115

Baseline characteristics:

• Age (mean ± SD) years: intervention group: 82.0 ± 7.7, control group: 83.4 ± 6.5

• Gender, female: intervention group 77.8%, control group 80%

• Cognitive status, Cognitive Performance Scale (mean ± SD): intervention group: 3.9 ± 1.7, control
group: 3.6 ± 1.7

• Mobility (scale developed from seven Minimum Data Set items; mobility was categorised into five
groups, range 0 (independent) to 4 (total dependence), mean ± SD): intervention group: 1.7 ± 1.7, con-
trol group: 1.6 ± 1.6

Interventions Intervention: educational intervention plus consultation

Control: usual care

Outcomes Primary outcome: participants with at least one PR use

Secondary outcome: restraint intensity

Notes Funding: MeanderGroep Zuid-Limburg, the Province of Limburg and Maastricht University

Cluster effect was not incorporated in the analysis (risk of unit-of-analysis error).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The 15 psychogeriatric wards were assigned at random to educational inter-
vention (8 experimental wards) or control status (7 control wards). To avoid
'cross contaminating' the intervention, information for nursing staJ about the
study’s aim and design was initially limited."

Additional information from the study authors: "Cards representing all 15
wards were put in a bag. An independent person took out the cards (first a card
for the experimental group, second a card for the control group, third a card
for the experimental group, and so on)."

Allocation concealment
(selection bias)

Low risk No information reported.

Additional information from the study authors: "The randomization was per-
formed by an independent person (a colleague not involved in the study). Fur-
thermore, the experimental wards were informed about their status and re-
quested to be careful with this information with regard to the control wards."

Huizing 2009  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of personnel was not possible due to the nature of the study. Clusters
were allocated to the study groups and there was no evidence for an increased
risk of contamination of clusters in the control group.

No information about blinding of the participants was reported, but the inter-
vention was delivered to the nursing staJ.

We judged the risk for a performance bias to be low.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk "Trained observers (n = 11) blinded to the experimental and control conditions
measured the use of physical restraints on four separate occasions (morning,
afternoon, evening, and night) over 24 hours. The same observer made obser-
vations for each ward; visiting dates remained unannounced to discourage ar-
tificial removal of restraints by staJ."

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk One cluster out of 15 clusters was lost to follow-up, leading to a higher attri-
tion rate in the intervention group. Reasons for attrition were reported and
comparable between groups.

Selective reporting (re-
porting bias)

Unclear risk Not registered; no study protocol available. We had insufficient information to
permit judgement of ‘low risk’ or ‘high risk'.

Huizing 2009  (Continued)

 
 

Study characteristics

Methods Study design: cluster-randomised controlled trial (not registered, study protocol published in German)

Intervention period: 3 months

Duration of follow-up: 3 months (follow-up data were assessed after the intervention period)

Study period: 2004-2006

Participants Country: Germany

Setting: nursing homes in different regions (no further information reported)

Participants/clusters:

• Inclusion criteria for clusters: nursing homes with at least five residents with physical restraints. All
residents with at least one physical restraint at baseline were included.

• Number of participants with physical restraint use at baseline: intervention group: 268 (23 clusters),
control group: 162 (22 clusters)

• Participants with physical restraint use at baseline lost to follow-up: intervention group 60 (22.4%),
control group 22.8%. Reasons: intervention group: death 45, discharge 7, missing data 8; control
group: death 26, discharge 4, missing data 7

• Number of participants with physical restraint use at baseline that completed the study: 333; inter-
vention group: 208 (23 clusters), control group: 125 (22 clusters)

Baseline characteristics: (participants with physical restraint use at baseline that completed the
study):

• Age categories (%): intervention group > 69: 12.5%, 70–79: 21.1%, 80–89: 38.5%, < 90: 27.9%; control
group > 69: 6.4%, 70–79: 19%, 80–89: 48%, < 90: 26.4%

• Gender, female: intervention group 71.2%, control group 82.4%

• Cognitive status (median (range)): Dementia Screening Scale (0 no cognitive impairment to 16 severe
cognitive impairment: intervention group 11 (2-15), control group 10 (2-15)

Koczy 2011 
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• Mobility (Rivermead Mobility Index, 0 low mobility to 10 high mobility, median (range)): intervention
group 1.0 (0–10), control group 2.0 (0–10)

Interventions Intervention group: Educational intervention plus support and provision of technical aids

Control group: usual care

Outcomes Primary:

• Study protocol: Proportion of participants with physical restraints at follow-up

• Main publication: complete cessation of physical restraint use in residents at day 91 to 93 after start
of the intervention

Secondary:

• Partial reduction of restraint use

• Number of participants with falls

• Number of psychoactive drugs used

• Behavioural symptoms

Notes Funding: The study was funded by the German Ministry of Family, Seniors, Women and Youth. Two re-
searcher (DB, KR) received a personal Grant from the Robert Bosch Foundation, Germany. Several in-
dustry companies provided material such as hip protectors (Rölke Pharma, Germany), sensor mats
(WinkerTec, Germany), antislip socks (Vitaness, Germany), and a bed for practical exercise (Völker, Ger-
many). They had no role in the planning or conduct of the study.

Cluster effect was not incorporated in the analysis (risk of unit-of-analysis error).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "An independent organization performed randomization according to [the]
nursing home after baseline assessment of all restrained residents."

Information from study authors: "Randomisation was conducted by the Insti-
tute of Biometry and Medical Documentation, Ulm University. They used com-
puter aided random numbers".

Allocation concealment
(selection bias)

Unclear risk No information about allocation concealment was reported or delivered by
the study authors.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of personnel was not possible due to the nature of the study. Clusters
were allocated to the study groups and there was no evidence for an increased
risk of contamination of clusters in the control group.

No information about blinding of the participants was reported, but the inter-
vention was delivered to the nursing staJ.

We judged the risk for a performance bias to be low.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk "A staJ member in the participating homes completed the daily documenta-
tion for each resident."

Outcome assessors were not blinded to group allocation. We judged risk of
bias to be unclear since the assessment of some measures included a judge-
ment of the outcome assessors not blinded to group allocation (e.g. whether a
fixed table at the wheelchair was used as a restrictive measure or not).

Incomplete outcome data
(attrition bias)

Low risk Attrition rates of the participants with physical restraint use at baseline were
comparable between the study groups and reasons for attrition were reported.

Koczy 2011  (Continued)
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All outcomes

Selective reporting (re-
porting bias)

High risk The primary outcome defined in the study protocol (published in German) was
changed in the publication reporting the study results.

Koczy 2011  (Continued)

 
 

Study characteristics

Methods Study design: cluster-randomised controlled trial (ISRCTN34974819)

Intervention period: 6 months

Duration of follow-up: 6 months (follow-up data were assessed after the intervention period)

Study period: February 2009 to April 2010

Participants Country: Germany

Setting: nursing homes in Hamburg (northern Germany) and the region of Witten (Western Germany)

Participants/clusters:

• Inclusion criteria for clusters: self-reported rate of at least 20% of residents with physical restraints. All
residents in the included clusters were included. Residents admitted to the clusters during the study
were also included.

• Number of participants randomised: 3771; intervention group: 1952 (18 clusters), control group: 1819
(18 clusters)

• Number of participants at follow-up: intervention group: 1909 (18 clusters), control group: 1833 (18
clusters)

• Number of participants newly admitted to the clusters after baseline: intervention group 331; control
group 347

• Number of participants completing the study: intervention group: 1909 (18 clusters); control group:
1833 (18 clusters)

• Number of participants analysed: 4449; intervention group: 2283 (18 clusters), control group: 2166 (18
clusters)

Baseline characteristics:

• Age (mean ± SD), years: intervention group 83 ± 10; control group 85 ± 9

• Gender, female: intervention group 73%; control group 77%

• Cognitive status (percentage of participants with cognitive impairment): intervention group 64%; con-
trol group 63%

• Care dependency: None intervention group 8%, control group 6%; considerable intervention group
34%, control group: 36%; severe intervention group 39%, control group 40%; most severe intervention
group 19%, control group 18%

Interventions Intervention: multi-component intervention (addressed main components: attitudes, subjective
norms, and perceived behavioural control), full and concise versions of the guideline, education for all
nursing staJ, explicit endorsement of nursing home leaders, education and structured support of key
nurses in each cluster, and support material

Control: head nurses received written information about the use of physical restraints and methods to
avoid physical restraints, using three 12- to 24-page brochures; also the topic of physical restraints was
discussed during a short presentation by one of the researchers.

Outcomes Primary: percentage of residents with at least 1 physical restraint

Köpke 2012 
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Secondary:

• Number of falls

• Number of fall-related fractures

• Prescription of psychotropic medication

• Costs

Notes Funding: grant from the German Federal Ministry of Education and Research within the Nursing Re-
search Network Northern Germany (projects 01GT0606 and 01GT0608)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Computer-generated randomization lists were used for allocation of clusters
in blocks of 4, 6, and 8 nursing homes. Randomization was stratified by region,
i.e. Hamburg and Witten."

Allocation concealment
(selection bias)

Low risk "Allocation of clusters was performed by an external person not involved in
the study, who informed cluster representatives about group assignment."

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of personnel was not possible due to the nature of the study. Clusters
were allocated to the study groups and there was no evidence for an increased
risk of contamination of clusters in the control group.

No information about blinding of the participants was reported, but the inter-
vention was delivered to the nursing staJ.

We judged the risk for a performance bias to be low.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk "Data on the prevalence of physical restraint use at baseline were obtained by
trained external investigators before randomization through direct observa-
tion at 3 time points during 1 day (morning, noon, evening)."

"Data on prevalence of physical restraint use at the 3- and 6-month follow-ups
were assessed similarly to baseline by external investigators blinded to cluster
group allocation."

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Attrition rates were comparable between the study groups and reasons for at-
trition were reported.

Selective reporting (re-
porting bias)

Low risk All outcomes were reported as planned.

Köpke 2012  (Continued)

 
 

Study characteristics

Methods Study design: cluster-randomised controlled trial (ISRCTN36604462, retrospectively registered)

Intervention period: 6 months

Duration of follow-up: 6 months (follow-up data were assessed after the intervention period)

Study period: not reported

Participants Country: Sweden

Pellfolk 2010 
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Setting: group dwelling units for people with dementia, designed as home-like environments (six to
eight residents with dementia), including private rooms and communal dining and living rooms. The
units were generally locked. Organised as single or multiple units, or integrated into nursing homes.
StaJing levels were higher than in other long-term care facilities (staJ resident ratio was 0.78 ± 0.12 in
the intervention and 0.83 ± 0.18 in the control group).

Participants/clusters:

• Inclusion criteria for clusters: physical-restraint prevalence of at least 20%. All residents of the includ-
ed clusters were included.

• Number of participants randomised: 355; intervention group 192 (20 clusters), control group 163 (20
clusters)

• Number of participants lost to follow-up: intervention group 42 (no clusters were lost to follow-up);
control group: 23 (one cluster was lost to follow-up)

• Number of participants completed the study: 288; intervention group 149 (20 clusters); control group
139 (19 clusters)

Baseline characteristics:

• Age (mean ± SD), years: intervention group 81.0 ± 8.6; control group 83.5 ± 6.4

• Gender, female: intervention group 64.4%; control group 76.5%

• Cognitive status (percentage of participants with cognitive impairment): intervention group 95.3%;
control group 94.6%

• Care dependency (Activity of Daily Living Index, mean ± SD): intervention group 13.4 ± 5.8; control
group 12.9 ± 6.5

Interventions Intervention: education programme for nursing staJ (registered nurses, licenced practical nurses, and
nurse’s aides)

Control: usual care

Outcomes No primary outcome defined (prevalence of physical restraints was used in the sample size calculation)

• Physical restraint status

• Number of falls

• Prescription of benzodiazepine and neuroleptics

Notes Funding: grants from the Lions Research Foundation for Age-related Diseases, King Gustaf V’s and
Queen Victoria’s Freemason Foundation, the Field Research Center for the Elderly in Västerbotten, and
the Swedish Research Council (Grant K2005-27-VX-15357-01A)

Cluster effect was only incorporated in the analysis of the primary outcome; risk of unit-of-analysis er-
ror for other outcomes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The randomization was based on a lottery system using identification codes.
When more than one unit was located in the same facility, all were allocated to
the same group to avoid contamination between units."

Allocation concealment
(selection bias)

High risk Allocation was not concealed.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of personnel was not possible due to the nature of the study. Clusters
were allocated to the study groups and there was no evidence for an increased
risk of contamination of clusters in the control group.

Pellfolk 2010  (Continued)
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No information about blinding of the participants was reported, but the inter-
vention was delivered to the nursing staJ.

We judged the risk for a performance bias to be low.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk "Nursing staJ registered the type of restraint, the reason for its use, and time
spent in restraint daily on a form for 3 weeks before and after the interven-
tion."

Outcome data were assessed by unblinded nursing staJ. We judged risk of bias
to be unclear since the assessment of some of the measures included a judge-
ment of the outcome assessors not blinded to group allocation (e.g. whether a
fixed table at the wheelchair was used as a restrictive measure or not).

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No cluster was lost to follow-up, attrition rate differed between the study
groups (22% in the intervention group and 14% in the control group) and no
reasons for attrition were reported.

Selective reporting (re-
porting bias)

Unclear risk Retrospectively registered; no published study protocol available. We had in-
sufficient information to permit judgement of ‘low risk’ or ‘high risk'.

Pellfolk 2010  (Continued)

 
 

Study characteristics

Methods Study design: cluster-randomised controlled trial (not registered, no study protocol published)

Intervention period: 6 months

Duration of follow-up: 6 months (follow-up data were assessed after the intervention period)

Study period: not reported

Participants Country: Norway

Setting: four public nursing and residential homes in Stavanger. Additional information from the study
authors: nursing homes were representative of all Norwegian nursing homes in terms of size and or-
ganisation.

Participants/clusters:

• Inclusion criteria: all residents with a dementia diagnosis determined by the Clinical Dementia Rating
Scale (CDR) were included.

• Number of participants randomised: 151; intervention group 55 (2 clusters), control group 96 (2 clus-
ters)

• Number of participants lost to follow-up: intervention group 0; control group 9 (reason death (n = 7)
or moved to another facility (n = 2)); no clusters were lost to follow-up.

• Number of participants completed the study: 142; intervention group 55 (2 clusters); control group
87 (2 clusters)

Baseline characteristics:

• Age (mean ± SD), years: intervention group 84.9 ± 5.6; control group 84.0 ± 6.3

• Gender, female: intervention group 67%; control group 72%

• Cognitive status (Clinical Dementia Rating Scale; mean ± SD): intervention group 2.0 ± 1.0; control
group 2.2 ± 0.9

• Care dependency: not assessed

Testad 2005 
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Interventions Intervention: educational intervention plus guidance

Control: usual care

Outcomes Both outcomes were defined as primary outcomes by the authors.

• Physical restraints status

• Agitation (Brief Agitation Rating Scale, BARS)

Notes Funding: Norwegian Research Council

Cluster effect was not incorporated in the analysis (risk of unit-of-analysis error).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The nursing homes were randomly assigned to the treatment intervention or
control condition, two in each group, after stratification for size."

"The two groups were similar with respect to age, CDR and gender distribution
and proportion of subjects using medication for physical disease."

Information provided by the study authors: sealed envelopes were used.

Allocation concealment
(selection bias)

High risk Not concealed

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of personnel was not possible due to the nature of the study. Clusters
were allocated to the study groups and there was no evidence for an increased
risk of contamination of clusters in the control group.

No information about blinding of the participants was reported, but the inter-
vention was delivered to the nursing staJ.

We judged the risk for a performance bias to be low.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk "Data were collected immediately before and after the intervention period by
a trained rater who was blind to the study hypothesis and to treatment alloca-
tion."

Incomplete outcome data
(attrition bias)
All outcomes

Low risk "All patients in the intervention group and 87 in the control group (nine had
died or moved to another facility) were assessed at follow-up."

It is unlikely that the higher attrition rate in the control group was associated
with the intervention, so we judged risk of bias to be low.

Selective reporting (re-
porting bias)

Unclear risk Not registered; no published study protocol available. We had insufficient in-
formation to permit judgement of ‘low risk’ or ‘high risk'.

Testad 2005  (Continued)
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Methods Study design: cluster-randomised controlled trial (not registered, no study protocol published)

Intervention period: 6 months
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Duration of follow-up: 12 months (follow-up data were assessed 6 months after the intervention peri-
od)

Study period: 2003 to 2004

Participants Country: Norway

Setting: four nursing homes, region Rogaland; all seven nursing homes in the region were invited and
four agreed to participate (two small facilities (17 and 21 residents) and two larger facilities (81 and 92
residents)).

Participants/clusters:

• Inclusion criteria: all residents with dementia, defined as a Functional Assessment Staging (FAST)
score ≥ 4, were included.

• Number of participants randomised: 211; intervention group 113 (2 clusters), control group 98 (2 clus-
ters)

• Number of participants lost to follow-up: intervention group 69 (47 due to death, 22 transferred); con-
trol group 52 (37 due to death, 15 transferred); no clusters were lost to follow-up

• Number of participants completed the study: 90; intervention group 44; control group 46

Baseline characteristics:

• Age (mean ± SD), years: intervention group 86.0 ± 9; control group 86.0 ± 11.25

• Gender, female: intervention group 74.5%; control group 73%

• Cognitive status (Functional Assessment Staging (median (interquartile range): intervention group 6
(1); control group 6 (3.25))

• Care dependency: not assessed

Interventions Intervention: educational intervention plus guidance

Control: usual care

Outcomes • Physical restraint status (interactional and structural restraints)

• Agitation (Cohen-Mansfield Agitation Inventory)

Notes Funding: Norwegian Research Council

Cluster effect was not incorporated in the analysis (risk of unit-of-analysis error).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "(...) we randomly assigned subjects on home level. One small and one larg-
er home were randomly allocated to either intervention or control condition
(...)."

No further information reported or given by the study authors on request.

There were statistically significant differences between the study groups at
baseline (proportion of participants with physical restraints, challenging be-
haviour, proportion of participants with antipsychotics). However, these dif-
ferences may have been occurred by chance, since the number of clusters per
group was small.

Allocation concealment
(selection bias)

Unclear risk Not reported

Testad 2010  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of personnel was not possible due to the nature of the study. Clusters
were allocated to the study groups and there was no evidence for an increased
risk of contamination of clusters in the control group.

No information about blinding of the participants was reported, but the inter-
vention was delivered to the nursing staJ.

We judged the risk for a performance bias to be low.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk "(...) rater-blinded randomised-controlled trial (...)"; "(...) blinded assessment
procedure (...)".

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Attrition rates were comparable between the study groups, but the attrition
rate was approximately 43%. Reasons for attrition were reported.

Selective reporting (re-
porting bias)

Unclear risk Not registered; no published study protocol available. We had insufficient in-
formation to permit judgement of ‘low risk’ or ‘high risk'.

Testad 2010  (Continued)

 
 

Study characteristics

Methods Study design: cluster-randomised controlled trial (NCT01715506, retrospectively registered)

Intervention period: 7 months

Duration of follow-up: 7 months (follow-up data were assessed after the intervention period)

Study duration: January 2011 and May 2013

Participants Country: Norway

Setting: 24 care homes within the Western Norway Regional Health Authority. The Western Norway Re-
gional Health Authority consists of three counties and four health trusts, with a total of 83 care homes.
All homes in the geographical area were invited to participate following a list in randomised order. Re-
cruitment continued until six care homes were included from each of the four health trusts.

Participants/clusters:

• Inclusion criteria: all residents with dementia

• Number of participants randomised: 274; intervention group 118 (12 clusters), control group 156 (12
clusters)

• Number of participants lost to follow-up: intervention group 35 (3 due to death, 32 for unknown rea-
sons); control group 45 (all for unknown reasons); no information whether any cluster was lost to fol-
low-up

• Number of participants completed the study: 197; intervention group 83; control group 114 (we found
some differences between the text and the flow chart, and we used the numbers from the text, which
were identical with the numbers provided in the results tables)

Baseline characteristics:

• Age (mean ± SD), years: intervention group 88.2 ± 8.2; control group 85.2 ± 8.2

• Gender, female: intervention group 72.9%; control group 71.8%

• Cognitive status (Clinical Dementia Rating Scale, sum of boxes mean ± SD): intervention group 12.2 ±
4.8; control group 12.6 ± 4.2

Testad 2016 
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• Care dependency (Physical Self-Maintain Scale, mean ± SD): intervention group 18.2 ± 5,3; control
group 16.4 ± 5.2

Interventions Intervention: "Trust Before Restraint"-Programme

Control: usual care

Outcomes Primary: use of restraint

Secondary: agitation, use of psychotropic drugs

Notes Funding: Norwegian Research Council

"The effect of clustering was taken into account and adjusted for [when] if the ICC had a value greater
than 5%." ICC was lower than 5% and the analysis was not adjusted for clustering (risk of unit-of-analy-
sis error).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Care homes were randomized after recruitment to a 7-month educational in-
tervention or treatment as usual."

Method not mentioned

There were statistically significant differences between the study groups at
baseline (ADL score, challenging behaviour, NPI sum score) and some differ-
ences in the prevalence of physical restraint use indicating inadequate ran-
domisation and/or allocation concealment. We had insufficient information to
permit judgement of ‘high risk'.

Allocation concealment
(selection bias)

Unclear risk No information reported

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk "Treatment allocation was revealed to the facilitating teams by the principal
investigator, when baseline was completed."

Blinding of personnel was not possible due to the nature of the study. Clusters
were allocated to the study groups and there was no evidence for an increased
risk of contamination of clusters in the control group.

No information about blinding of the participants was reported, but the inter-
vention was delivered to the nursing staJ.

We judged the risk for a performance bias to be low.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk "All data in the 24 care homes were collected within 1 week by research assis-
tants blind to the study."

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No cluster was lost to follow-up; attrition rate differed slightly between the
study groups (30% in the intervention group and 26% in the control group) and
no reasons for attrition were reported.

Selective reporting (re-
porting bias)

Unclear risk Retrospectively registered; no published study protocol available. We had in-
sufficient information to permit judgement of ‘low risk’ or ‘high risk'.

Testad 2016  (Continued)

BARS = Brief Agitation Rating Scale; CDR = Clinical Dementia Rating Scale; FAST = Functional Assessment Staging; ICC = intracluster
correlation coeJicient; MMSE = Mini-Mental State Examination; PR = physical restraints; SD = standard deviation
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Branitzki 2005 Wrong study design

Capezuti 1998 Primary outcome not physical restraints

Capezuti 2007 Wrong study design

Chan 2022 Wrong study design

Chang 2016 Wrong study design

Choi 2009 Wrong study design

Dewey 2000 Wrong study design

Ejaz 1994 Wrong study design

Enns 2014 Wrong setting

Evans 2002 Wrong study design

Frank 1996 Wrong study design

Healey 2008 Wrong study design

Kong 2017 Wrong outcome (use of physical restraint was not assessed)

Kotynia-English 2005 Wrong intervention

Levine 1995 Wrong study design

Levine 2000 Wrong study design

McCallion 1999 Wrong intervention

Mengelers 2022 Wrong study design

Moretz 1995 Wrong study design

Patterson 1995 Wrong study design

Ralphs-Thibodeau 2006 Wrong study design

Ramos Cordero 2015 Wrong study design

Rovner 1996 Wrong intervention

Schnelle 1992 Wrong study design

Si 1999 Wrong setting

Steinert 2009 Wrong study design
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Study Reason for exclusion

Toseland 1997 Wrong intervention

Vandervelde 2021 Wrong study design

Verbeek 2014 Wrong intervention

Williams 2011 Wrong study design

Woods 2005 Wrong intervention

Zwijsen 2014 Wrong intervention

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Organisational interventions

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Residents with at least one physi-
cal restraint

4 3849 Risk Ratio (M-H, Random,
95% CI)

0.86 [0.78, 0.94]

1.2 Residents with at least one belt 3 12711 Risk Ratio (M-H, Random,
95% CI)

0.54 [0.40, 0.73]

1.3 Residents with at least one fall 4 17954 Risk Ratio (M-H, Random,
95% CI)

1.02 [0.86, 1.20]

1.4 Residents with at least one fall-re-
lated fracture

4 17954 Risk Ratio (M-H, Random,
95% CI)

1.05 [0.76, 1.45]

1.5 Residents with at least one psy-
chotropic medication

2 3452 Risk Ratio (M-H, Random,
95% CI)

1.00 [0.95, 1.06]

1.6 Quality of life 1   Mean Difference (IV, Random,
95% CI)

Totals not select-
ed
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Analysis 1.1.   Comparison 1: Organisational interventions, Outcome 1: Residents with at least one physical restraint

Study or Subgroup

Abraham 2019
Gulpers 2011
Koczy 2011
Köpke 2012

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 3.99, df = 3 (P = 0.26); I² = 25%
Test for overall effect: Z = 3.17 (P = 0.002)
Test for subgroup differences: Not applicable

Organisational interventions
Events

221
67

142
95

525

Total

1594
123
171
421

2309

Usual care
Events

157
53
94

118

422

Total

953
77

103
407

1540

Weight

20.0%
15.4%
50.5%
14.1%

100.0%

Risk Ratio
M-H, Random, 95% CI

0.84 [0.70 , 1.02]
0.79 [0.63 , 0.99]
0.91 [0.83 , 1.00]
0.78 [0.62 , 0.98]

0.86 [0.78 , 0.94]

Risk Ratio
M-H, Random, 95% CI

0.5 0.7 1 1.5 2
Favours organisational interventions Favours usual care

Risk of Bias
A

+
−
+
+

B

+
−
?
+

C

+
+
+
+

D

+
+
?
+

E

+
+
+
+

F

+
?
−
+

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)

 
 

Analysis 1.2.   Comparison 1: Organisational interventions, Outcome 2: Residents with at least one belt

Study or Subgroup

Abraham 2019
Gulpers 2011
Köpke 2012

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 0.06, df = 2 (P = 0.97); I² = 0%
Test for overall effect: Z = 4.00 (P < 0.0001)
Test for subgroup differences: Not applicable

Organisational interventions
Events

32
7

31

70

Total

5534
123

1868

7525

Usual care
Events

36
9

54

99

Total

3307
77

1802

5186

Weight

41.2%
10.3%
48.5%

100.0%

Risk Ratio
M-H, Random, 95% CI

0.53 [0.33 , 0.85]
0.49 [0.19 , 1.25]
0.55 [0.36 , 0.86]

0.54 [0.40 , 0.73]

Risk Ratio
M-H, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours organisational interventions Favours usual care

Risk of Bias
A

+
−
+

B

+
−
+

C

+
+
+

D

+
+
+

E

+
+
+

F

+
?
+

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
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Analysis 1.3.   Comparison 1: Organisational interventions, Outcome 3: Residents with at least one fall

Study or Subgroup

Abraham 2019
Gulpers 2011
Koczy 2011
Köpke 2012

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.02; Chi² = 12.92, df = 3 (P = 0.005); I² = 77%
Test for overall effect: Z = 0.18 (P = 0.86)
Test for subgroup differences: Not applicable

Organisational interventions
Events

2690
40
34

528

3292

Total

8027
250
208

2283

10768

Usual care
Events

1505
25
10

565

2105

Total

4740
155
125

2166

7186

Weight

44.4%
10.5%
5.6%

39.5%

100.0%

Risk Ratio
M-H, Random, 95% CI

1.06 [1.00 , 1.11]
0.99 [0.63 , 1.57]
2.04 [1.05 , 3.99]
0.89 [0.80 , 0.98]

1.02 [0.86 , 1.20]

Risk Ratio
M-H, Random, 95% CI

0.5 0.7 1 1.5 2
Favours organisational interventions Favours usual care

Risk of Bias
A

+
−
+
+

B

+
−
?
+

C

+
+
+
+

D

+
+
?
+

E

+
+
+
+

F

+
?
−
+

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)

 
 

Analysis 1.4.   Comparison 1: Organisational interventions,
Outcome 4: Residents with at least one fall-related fracture

Study or Subgroup

Abraham 2019
Gulpers 2011
Koczy 2011
Köpke 2012

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.03; Chi² = 3.86, df = 3 (P = 0.28); I² = 22%
Test for overall effect: Z = 0.29 (P = 0.78)
Test for subgroup differences: Not applicable

Organisational interventions
Events

177
7
1

32

217

Total

8027
250
208

2283

10768

Usual care
Events

87
2
1

40

130

Total

4740
155
125

2166

7186

Weight

61.5%
4.1%
1.4%

33.0%

100.0%

Risk Ratio
M-H, Random, 95% CI

1.20 [0.93 , 1.55]
2.17 [0.46 , 10.31]
0.60 [0.04 , 9.52]
0.76 [0.48 , 1.20]

1.05 [0.76 , 1.45]

Risk Ratio
M-H, Random, 95% CI

0.05 0.2 1 5 20
Favours organisational interventions Favours usual care

Risk of Bias
A

+
−
+
+

B

+
−
?
+

C

+
+
+
+

D

+
+
?
+

E

+
+
+
+

F

+
?
−
+

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
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Analysis 1.5.   Comparison 1: Organisational interventions,
Outcome 5: Residents with at least one psychotropic medication

Study or Subgroup

Gulpers 2011
Köpke 2012

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 0.38, df = 1 (P = 0.54); I² = 0%
Test for overall effect: Z = 0.11 (P = 0.91)
Test for subgroup differences: Not applicable

Organisational interventions
Events

170
854

1024

Total

250
1562

1812

Usual care
Events

109
802

911

Total

155
1485

1640

Weight

19.3%
80.7%

100.0%

Risk Ratio
M-H, Random, 95% CI

0.97 [0.85 , 1.10]
1.01 [0.95 , 1.08]

1.00 [0.95 , 1.06]

Risk Ratio
M-H, Random, 95% CI

0.5 0.7 1 1.5 2
Favours organisational interventions Favours usual care

Risk of Bias
A

−
+

B

−
+

C

+
+

D

+
+

E

+
+

F

?
+

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)

 
 

Analysis 1.6.   Comparison 1: Organisational interventions, Outcome 6: Quality of life

Study or Subgroup

Abraham 2019

Organisational interventions
Mean

33.03539

SD

7.574001

Total

616

Usual care
Mean

33

SD

9.769831

Total

335

Mean Difference
IV, Random, 95% CI

0.04 [-1.17 , 1.24]

Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours usual care Favours organisational interventions

 
 

Comparison 2.   Simple educational interventions

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Residents with at least
one physical restraint

2   Risk Ratio (M-H, Random, 95% CI) Totals not selected

2.2 Agitation 2 287 Mean Difference (IV, Random, 95%
CI)

-2.33 [-8.39, 3.74]

2.3 Behaviour (NPI) 1   Mean Difference (IV, Random, 95%
CI)

Totals not selected
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Analysis 2.1.   Comparison 2: Simple educational interventions,
Outcome 1: Residents with at least one physical restraint

Study or Subgroup

Huizing 2009
Pellfolk 2010

Simple educational intervention
Events

81
31

Total

126
185

Usual care
Events

69
55

Total

115
165

Risk Ratio
M-H, Random, 95% CI

1.07 [0.88 , 1.31]
0.50 [0.34 , 0.74]

Risk Ratio
M-H, Random, 95% CI

0.5 0.7 1 1.5 2
Favours simple educational interventions Favours usual care

Risk of Bias
A

+
+

B

+
−

C

+
+

D

+
?

E

?
?

F

?
?

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)

 
 

Analysis 2.2.   Comparison 2: Simple educational interventions, Outcome 2: Agitation

Study or Subgroup

Testad 2010
Testad 2016

Total (95% CI)
Heterogeneity: Tau² = 14.92; Chi² = 4.47, df = 1 (P = 0.03); I² = 78%
Test for overall effect: Z = 0.75 (P = 0.45)
Test for subgroup differences: Not applicable

Simple educational interventions
Mean

-4.3
-3

SD

11.6
10.999779

Total

44
83

127

Usual care
Mean

1.3
-3.6

SD

10.3
14.236101

Total

46
114

160

Weight

47.2%
52.8%

100.0%

Mean Difference
IV, Random, 95% CI

-5.60 [-10.14 , -1.06]
0.60 [-2.93 , 4.13]

-2.33 [-8.39 , 3.74]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Favours simple educational interventions Favours usual care

Risk of Bias
A

?
?

B

?
?

C

+
+

D

+
+

E

?
?

F

?
?

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)

 
 

Analysis 2.3.   Comparison 2: Simple educational interventions, Outcome 3: Behaviour (NPI)

Study or Subgroup

Testad 2016 (1)
Testad 2016 (2)

Simple educational interventions
Mean

0.9
5.7

SD

6.750621
18.770831

Total

83
83

Usual care
Mean

1.3
1.8

SD

16.016931
22.177289

Total

114
114

Mean Difference
IV, Random, 95% CI

-0.40 [-3.68 , 2.88]
3.90 [-1.83 , 9.63]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Favours simple educational interventions Favours usual careFootnotes

(1) NPI agitation subscale
(2) NPI sum score

 
 

Comparison 3.   Interventions providing information about the residents' fall risk

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Restraint use 1 98 Mean Difference (IV, Random, 95%
CI)

-0.51 [-1.72, 0.70]
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Analysis 3.1.   Comparison 3: Interventions providing information
about the residents' fall risk, Outcome 1: Restraint use

Study or Subgroup

Dever Fitzgerald 2016

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.83 (P = 0.41)
Test for subgroup differences: Not applicable

Providing information about the residents' fall risk
Mean

3.02

SD

2.88

Total

49

49

Usual care
Mean

3.53

SD

3.22

Total

49

49

Weight

100.0%

100.0%

Mean Difference
IV, Random, 95% CI

-0.51 [-1.72 , 0.70]

-0.51 [-1.72 , 0.70]

Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours providing information about the residents' fall risk Favours usual care

Risk of Bias
A

+

B

−

C

−

D

?

E

+

F

?

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)

 

 

A D D I T I O N A L   T A B L E S
 

Abraham 2019Study IG

IG 1 IG 2

Gulpers 2011 Koczy 2011 Köpke 2012

Intervention
period

12 months 12 months 7 months 3 months 6 months

Training and
implementa-
tion of multi-
pliers

1.5-day seminar 1.5-day seminar
plus train-the-
trainer module

– One 6-hour
session, in-
cluding the
voluntary use
of PR with one
multiplier

1.5-day seminar

Education Information sessions
for all nurses (90 min,
offered up to three
times per cluster)

– Weekly 3-h sessions for
3 weeks; delivered by a
nurse specialist (regis-
tered nurses with exten-
sive experience in physical
restraint reduction)

– Information sessions
for all nurses (90 min,
offered up to three
times per cluster)

Consultation – – Delivered by a nurse spe-
cialist (which also deliv-
ered the education) on de-
mand, at least 2 consulta-
tions per cluster (month 2
to month 8)

– –

Support for
multipliers

Monthly contacts
(phone or personal)
for three months

Monthly contacts
(phone or per-
sonal) for three
months

– Telephone
support for 3
months, 1 vis-
it by a mem-
ber of the re-
search team
on request

Monthly contacts
(phone or personal)
for three months

Table 1.   Overview intervention components: organisational interventions aimed at implementing a least-restraint
policy 
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Organisation-
al component

Support by leaders
to implement a least-
restraint policy

Support by lead-
ers to implement
a least-restraint
policy

Institutional policy change – Support by leaders
to implement a least-
restraint policy

Other compo-
nents/ inter-
vention ma-
terials

Full and shot ver-
sion of the guide-
line, information
brochures (for nurs-
es, and residents, le-
gal guardians and
relatives), further
material (poster,
mugs and pencils
with the guideline lo-
go)

Full and shot ver-
sion of the guide-
line, informa-
tion brochures
(for nurses, and
residents, legal
guardians and rel-
atives), further
material (poster,
mugs and pencils
with the guideline
logo)

Provision of alternative
measures (hip protectors,
infrared alarm systems,
balance training, exercise,
special pillows, low-low
beds)

Provision of
alternative
measures,
(hip protec-
tors, antislip
socks, sensor
mats)

Full and shot ver-
sion of the guide-
line, information
brochures (for nurs-
es, and residents, le-
gal guardians and
relatives), further
material (poster,
mugs and pencils
with the guideline lo-
go)

Table 1.   Overview intervention components: organisational interventions aimed at implementing a least-restraint
policy  (Continued)

IG = intervention group; PR = physical restraints
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Outcomes Abra-
ham
2019

Dever
Fitzger-
ald 2016

Evans
1997

Gulpers
2011

Huizing
2009

Koczy
2011

Köpke
2012

Pellfolk
2010

Testad
2005

Testad
2010

Testad
2016

Use of restraints X X X X X X X X X X X

Restraint intensity - - - - X X - - - - -

Falls X - X X - X X X - - -

Fall-risk - X - - - - - - - - -

Fall-related injuries X - X X - X X - - - -

Quality of life X - - - - - - - - - -

Psychotropic medications - - X X - X X X - - -

Behavioural symptoms - - - - - X - - X X X

Table 2.   Overview - outcomes 

 
 

Definition of physical restraints Abra-
ham
2019

Dever
Fitzger-
ald 2016

Evans
1997

Gulpers
2011

Huizing
2009

Koczy
2011

Köpke
2012

Pellfolk
2010

Testad
2005

Testad
2010

Testad
2016

Full-enclosure bedrails X - - X X - X - X X X

Belts X X X X X X X X X X X

Chairs with fixed tables X ? X X X X X X X X X

Restrictive clothes, sleep suits X ? - X X - X - X X ?

Electronic devices X ? - - X - X - X X X

Table 3.   Definitions of physical restraints 
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A P P E N D I C E S

Appendix 1. Sources searched and search strategies post-2009

 

Source Search strategy Hits retrieved

Dementia Register
(CRSO)

[Date of most recent
search: 3 August 2022]

"physical restraint" OR "physical restraints" OR bedrail OR bedrails OR bed-
chair OR bedchairs OR "containment measure" OR "containment measures"

Feb 2017: 2

Mar 2018: 0

Dec 2018: 0

Nov 2019: 3

Oct 2020: 4

Oct 2021: 11

Aug 2022: 9

1. CENTRAL (The
Cochrane Li-
brary) http://cr-
so.cochrane.org/SearchSim-
ple.php

[Date of most recent
search: 3 August 2022]

#1 “physical restraint*”

#2 bedrail*

#3 bedchair*

#4 “containment measure*”

#5¬ #1 or #2 or #3 or #4

#6 elderly

#7 “old people”

#8 geriatric*

#9 aged

#10 “nursing home*”

#11 “care home*”

#12 “geriatric care”

#13 “residential facit*”

#14¬ #6 or #7 or #8 or #9 or #10 or #12 or #13

#15¬ #5 and #14

#16¬ #15 [clinical trials]

Feb 2017: 27

Mar 2018: 7

Dec 2018: 4

Nov 2019: 29

Oct 2020: 18

Oct 2021: 17

Aug 2022: 17

2. MEDLINE (Ovid SP)

Ovid MEDLINE(R) Epub
Ahead of Print, In-
Process & Other Non-
Indexed Citations, Ovid
MEDLINE(R) Daily, Ovid
MEDLINE and Version-
s(R)

1 physical restraint*.mp.

2 (bedrail* or "bed rail*").mp.

3 (bedchair* or "bed chair*").mp.

4 "containment measure*".mp.

5 exp Restraint, Physical/

6 Education, Nursing/

Feb 2017: 44

Mar 2018: 35

Dec 2018: 31

Nov 2019: 72

Oct 2020: 64

Oct 2021: 79
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[Date of most recent
search: 3 August 2022]

7 6 or 4 or 1 or 3 or 2 or 5

8 elderly.mp.

9 ("old people" or "old person*").mp.

10 geriatric*.mp.

11 aged.mp.

12 ("nursing home*" or nursinghome).mp.

13 "care home*".mp.

14 ("residential home*" or "residential facilit*").mp.

15 Aged/

16 Residential Facilities/

17 11 or 9 or 12 or 15 or 14 or 8 or 16 or 10 or 13

18 7 and 17

19 randomized controlled trial.pt.

20 controlled clinical trial.pt.

21 randomi?ed.ab.

22 randomly.ab.

23 trial.ab.

24 groups.ab.

25 22 or 21 or 24 or 23 or 19 or 20

26 (animals not (humans and animals)).sh.

27 25 not 26

28 27 and 18

Aug 2022: 72

3. EMBASE via OVID

1974 to present

[Date of most recent
search: 3 August 2022]

1 Physical restraint*.mp.

2 bedrail*.mp.

3 bedchair*.mp.

4 Containment measure*.mp.

5 1 or 2 or 3 or 4

6 elderly.mp.

7 old people.mp.

8 geriatric*.mp.

9 aged.mp.

10 nursing home.mp.

11 care home.mp.

12 geriatric care.mp.

Feb 2017: 10

Mar 2018: 19

Dec 2018: 13

Nov 2019: 21

Oct 2020: 26

Oct 2021: 67

Aug 2022: 86

  (Continued)
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13 residential facility*.mp.

14 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13

15 randomized controlled trial.mp.

16 controlled clinical trial.mp.

17 randomized.mp.

18 groups.mp.

19 15 or 16 or 17 or 18

20 5 and 14 and 19

4. PsycINFO via OVID

1806 to present

[Date of most recent
search: 3 August 2022]

1 Physical restraint*.mp.

2 bedrail*.mp.

3 "bed rail*".mp.

4 (bedchair* or "bed chair*").mp.

5 Containment measure*.mp.

6 4 or 1 or 3 or 2 or 5

7 exp Physical Restraint/

8 6 or 7

9 elderly.mp.

10 ("old people" or "old person*").mp.

11 geriatric*.mp.

12 aged.mp.

13 ("nursing home*" or nursinghome).mp.

14 "care home*".mp.

15 ("residential home*" or "residential facilit*").mp.

16 exp Residential Care Institutions/

17 11 or 9 or 12 or 15 or 14 or 10 or 13 or 16

18 exp Clinical Trials/

19 randomized controlled trial.mp.

20 controlled clinical trial.mp.

21 randomized.mp.

22 groups.mp.

23 22 or 21 or 18 or 19 or 20

24 8 and 17 and 23

Feb 2017: 30

Mar 2018: 3

Dec 2018: 2

Nov 2019: 7

Oct 2020: 13

Oct 2021: 14

Aug 2022: 11

5. CINAHL (EBSCOhost) S1¬ TX physical restraint*

S2¬ TX bedrail*

Feb 2017: 67

Mar 2018: 14

  (Continued)

Interventions for preventing and reducing the use of physical restraints for older people in all long-term care settings (Review)

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

64



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

[Date of most recent
search: 3 August 2022]

S3¬ TX bedchair*

S4¬ TX “containment measure*”

S5¬ S1 OR S2 OR S3 OR S4

S6¬ TX elderly

S7¬ TX “old people” or “old person*”

S8¬ TX geriatric*

S9¬ TX aged

S10¬ TX “nursing home*” or nursinghome

S11¬ TX “care home*”

S12¬ TX “residential home*” or “residential facility*”

S13¬ S6 or S7 or S8 or S9 or S10 or S11 or S12

S14¬ S5 and S13

S15¬ TX “randomized controlled trial”

S16¬ TX “controlled clinical trial”

S17¬ AB random*

S18¬ AB trial

S19¬ AB groups

S20¬ S15 or S16 or S17 or S18 or S19

S21 S14 and S20

Dec 2018: 16

Nov 2019: 26

Oct 2020: 22

Oct 2021: 13

Aug 2022: 10

6. Clarivate Web of
Science – all databas-
es [includes: Web of
Science (1945-present);
BIOSIS Previews (1926-
present); MEDLINE
(1950-present); Journal
Citation Reports]

[Date of most recent
search: 3 August 2022]

TOPIC: ("physical restraint*" OR bedrail* OR bedchair* OR "containment
measure*") AND TOPIC: (elderly OR "Old people" OR geriatric* OR aged OR
"nursing home" Or "care home" OR "geriatric care" Or "residential facilit*")
AND TOPIC: ("randomized controlled trial" OR "controlled clinical trial" OR
randomized OR groups)

Feb 2017: 129

Mar 2018: 23

Dec 2018: 17

Nov 2019: 29

Oct 2020: 30

Oct 2021: 71

Aug 2022: 119

7. LILACS (BIREME)

[Date of most recent
search: 3 August 2022]

(“physical restraint*” AND (elderly OR geriatr$)) Feb 2017: 0

Mar 2018: 0

Dec 2018: 0

Nov 2019: 10

Oct 2020: 6

Oct 2021: 1

Aug 2022: 1

8. ClinicalTrials.gov elderly OR geriatr$ | “physical restraint*” | Feb 2017: 2

  (Continued)
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(www.clinicaltrials.gov)

[Date of most recent
search: 3 August 2022]

Mar 2018:0

Dec 2018: 6

Nov 2019: 7

Oct 2020: 1

Oct 2021: 1

Aug 2022: 0

9. ICTRP

[Date of most recent
search: 3 August 2022]

elderly OR geriatr* AND physical restraint* Feb 2017: 0

Mar 2018: 0

Dec 2018: 0

Nov 2019: 0

Oct 2020: 0

Oct 2021: 0

Aug 2022: 0

TOTAL before de-duplication Feb 2017: 307

Mar 2018: 101

Dec 2018: 89

Nov 2019: 204

Oct 2020: 184

Oct 2021: 274

Aug 2022: 325

TOTAL: 1484

TOTAL after de-duplication Feb 2017:

258

Mar 2018: 74

Dec 2018: 64

Nov 2019: 150

Oct 2020: 138

Oct 2021: 206

Aug 2022: 233

TOTAL: 1123

TOTAL after first assessment by Cochrane Information Specialist Feb 2017: 44

Mar 2018: 12

Dec 2018: 20

  (Continued)
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TOTAL: 76
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Appendix 2. Sources searched and search strategies used: September 2009

 

Source Date Searched Hits Retrieved

MEDLINE (Pubmed) Searched 7 September 2009 68

Embase (Ovid SP) Searched 7 September 2009 34

PSYCINFO (Ovid SP) Searched 7 September 2009 7

CINAHL (Ovid SP) Searched 7 September 2009 11

Lilacs (Bireme) Searched 7 September 2009 0

CDCIG SR Searched 7 September 2009 71

CENTRAL (The Cochrane Library) Issue 4 2009 34

ISTP Conference Proceedings http://portal.isiknowl-
edge.com/portal.cgi

Searched 7 September 2009 4

Australian Digital Theses Program

http://adt.caul.edu.au/

Searched 7 September 2009 0

Canadian Theses and Dissertations

http://www.collectionscanada.ca/thesescanada/index-e.html

Searched 7 September 2009 2

DATAD

http://www.aau.org/datad/backgrd.htm

Searched 7 September 2009 0

WHO trials register http://www.who.int/ictrp/search/en/ Searched 7 September 2009 9

Current Controlled trials: Meta Register of Controlled trials
(mRCT)

http://www.controlled-trials.com/

Searched 7 September 2009 6

ISRCTN Register Searched 7 September 2009 together
with mRCT

0

Nederlands Trial Register http://www.trialregister.nl/trial-
reg/index.asp

Searched 7 September 2009 1

ClinicalTrials.gov

http://www.ClinicalTrials.gov

Searched 7 September 2009 with mRCT 0

IPFMA Clinical Trials Register

www.ifpma.org/clinicaltrials.html

Searched 7 September 2009 0
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UMIN Japan Trial Register

http://www.umin.ac.jp/ctr/

Searched 7 September 2009 0

ISI Web of Knowledge Searched 7 September 2009 49

TOTAL before de-duplication Sept 2009: 296

TOTAL after de-duplication Sept 2009: 160

TOTAL after first assessment Sept 2009: 27

  (Continued)

 

Appendix 3. Items for quality assessment of included studies

 

Item Evans 1997 Testad 2005 Huizing 2009 Pellfolk 2010 Testad 2010

METHOD          

Allocation sequence adequately generated Yes* Yes* Yes* Yes* Unclear*

Allocation adequately concealed No* No* Yes* No Unclear*

No evidence for cluster imbalance No Yes Yes Yes No

Clusters lost to follow-up 0/3 0/4 1/15 0/40 0/4

Participants identified before randomisation Yes No* Yes No* No*

If no: no evidence for biassed selection of
participants

--- Unclear --- Unclear Unclear

PARTICIPANTS          

Inclusion/exclusion criteria for participants
clearly defined

Yes* Yes* Yes* Yes* Yes

Inclusion/exclusion criteria for clusters
clearly defined

Unclear* Yes* Yes* Yes* Yes*

Sample size calculation Yes* No* No* Yes Yes*

Adequate sample size calculation using
methods for cluster randomisation

No* No* No* No* No*

No relevant differences between groups af-
ter randomisation

No Yes Yes Unclear No

Loss to follow-up less 5% of participants Unclear Yes No Unclear No

Were incomplete data adequately explained Yes* Yes* Yes No* Yes

INTERVENTIONS          
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All groups treated equally, except of inter-
vention or control

Yes Yes Yes Yes Yes

OUTCOMES          

Primary outcome clearly stated? Yes Yes Yes Yes Yes

Method of primary outcome assessment ad-
equate

Yes Yes Yes Yes Yes

Outcome assessors blinded to group alloca-
tion

Yes Yes Yes No Yes

Data collection started immediately after
randomisation

No* Unclear* No* No* Yes*

RESULTS          

Intention-to-treat analysis Yes Yes Yes Yes No*

Complete reporting of outcome (as sched-
uled)

Yes Yes Yes Yes Yes

Methods of analysis adequate for clus-
ter-randomised trials

No No No Yes (partial)* No*

Coefficient of intra-cluster correlation re-
ported

No No No No* No*

MISCELLANEOUS          

No evidence for interpretation bias Yes Yes Yes Yes Yes

Conflicts of interest mentioned No No No No Yes

Requests to authors required Yes Yes Yes Yes Yes

* Items marked with an asterisk have been answered by the study authors following personal request.

  (Continued)

 

W H A T ' S   N E W

 

Date Event Description

27 July 2023 New citation required and conclusions
have changed

New search performed, new studies included. Conclusions
changed

27 July 2023 New search has been performed The most recent search for this review was performed on 3 Au-
gust 2022. New studies added, conclusions changed

 

H I S T O R Y

Protocol first published: Issue 1, 2009
Review first published: Issue 2, 2011
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In the review update, RM and TR selected studies for inclusion/exclusion; RM and CM evaluated the methodological quality of included
trials and extracted data. RM and GM interpreted the study data. RM corresponded with the study authors and wrote the draPs of the review.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

With the first update, the title of the review was changed from "Interventions for preventing and reducing the use of physical restraints
in long-term geriatric care" to "Interventions for preventing and reducing the use of physical restraints for older people in all long-term
care settings".

We added the number of falls or fall-related injuries as a secondary outcome; in the protocol, these outcomes were included as adverse
events, but not mentioned in the list of outcomes.

In the protocol, no statistical model for the meta-analysis was defined. We used a random-eJects model since we found clinical diversity
of the interventions and statistical heterogeneity.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Dementia  [prevention & control];  *Long-Term Care;  Nursing Homes;  Quality of Life;  Restraint, Physical

MeSH check words

Aged; Aged, 80 and over; Humans
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