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Abstract
Introduction

Mechanical restraint (MR) is a fairly common practice despite the controversy surrounding its negative
effects and the bioethical dilemmas it raises. The objective of this review is to determine the prevalence
and effects of MR in patients, as well as the ethical dilemmas that its use poses for healthcare professionals,
while shedding light on prevention and alternative techniques derived from efforts to reduce its use.

Methodology

A systematic search was performed from 2012 to the present in three databases: PubMed, Web of Science
and Scopus. Studies related to the health field and to the effects, prevention and alternatives to MR were
selected. Excluded studies were: systematic reviews, qualitative studies, studies tested in animals, studies
in a language other than English or Spanish, unfinished studies and studies without online full-text access.

Results

Of 115 records found, 20 studies that met the established eligibility criteria were included. The negative
effects go from loss of autonomy to risk of pulmonary thromboembolism. The most commonly used me-
thods of prevention and reduction of MR include professional training, multidisciplinary work and indi-
vidualized treatment plans. The implementation of new strategies based on the use of electronic systems
for early identification of risk factors could contribute to prevent MR, although further studies are needed.

Conclusions

Past studies focused mainly on the effects of MR, whereas more recent studies show a clear focus on MR
reduction and prevention. The number of new articles on the use of MR is limited due to emerging topics.
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1. Introduction

The World Health Organization (WHO) defines
the mechanical restraint (MR) as extraordinary me-
thods for therapeutic purposes, only acceptable in

widely used in psychiatric hospitals. However, pro-
gressive social awareness and greater visibility of
the reality of many patients led to discussion of the
legal and ethical dilemmas that its use poses (1).

emergency situations in which there is an urgent or
immediate threat to the life or physical integrity of
patients or third parties and which cannot be aver-
ted by other therapeutic means. MR began to be
used approximately 300 years ago; mainly in people
who were difficult to control (2) in order to prevent
self-harm and physical harm to third parties. Initia-
lly, the use of MR was not considered a violation of
human rights and was legally approved, so it was

MR can be total if it limits most of the patient’s mo-
vements or partial if it limits only the mobility of
some limbs or the trunk. MR differs from physical
restraint lie in that the latter involves bodily force
without using any devices (1, 3).

The intention to reduce the use of MR is reflected
in laws, principles and amendments related to this
practice. One of the problems faced by patients



and professionals is the lack of a common legal fra-
mework. At the European level, there are references
to MR in documents that legislate on human rights
such as the Convention for the Protection of Human
Rights and Fundamental Freedoms (4). These refe-
rences are illustrated in practice, where the Euro-
pean Court of Human Rights condemn degrading
treatment, opposite to what the Convention says,
but it does not condemn physical or mechanical
restraints itself (5).

In Spain, Law 41/1986 is directed to those actions
that allow the right to healthcare to be effective, wi-
thout explicitly mentioning MR. Nevertheless, Law
1/1999 of March 31 of Andalusia mentions MR in
relation to residential centers, making it necessary
for measures depriving users of freedom of move-
ment to be approved by the judicial authority. Mo-
reover, Law 41/2002 established informed consent
as essential except in situations where it is neces-
sary to preserve the health and life of the patient (6).

The current indications for the use of MR, accor-
ding to most protocols, are as follows:

*  When there is a risk to the patient’s physical in-
tegrity such as falling down or self-harm.

* In the event of physical threat from the patient
to third parties.

* In therapeutic settings, as a method to avoid
starting medication or catheters, or in situations
that require rest and this cannot be achieved in
any other way.

MR is associated in some studies with negative
effects on both the physical and mental health of
patients (7). In addition, it exposes healthcare pro-
fessionals to some ethical conflicts arising from the
confrontation between patients” rights and their
healthcare duties (8-10). For all these reasons, accor-
ding to recent studies, there has been an increase in
the identification of predisposing factors, the study
of the effects of MR and the use of alternative me-
thods such as environmental modification or verbal
reassurance (6).

Existing protocols are insufficient and should be ex-
panded to reduce the ethical dilemmas arising from
the use of MR, supported by a legal framework that
responds to these needs (11). For these reasons, to-
gether with its clinical relevance, it is important to
know the factors that pose a greater or lesser risk
of using MR and the alternative methods available.
The ambiguity of the current legislation, the hete-
rogeneity of the published research and the actual
bioethical dilemmas involved make it necessary to
take a highly individualized and a multidiscipli-
nary approach to this topic.
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The aim of this systematic review is to determina-
te the consequences of MR use, both the negative
effects on the physical and mental health of patients
and the ethical dilemmas that healthcare professio-
nals may face. Other objectives are to delimitate the
legal framework of MR and the situations in which
it is currently used in specific contexts that is used
and to present alternative techniques to replace or
prevent the use of MR.

2. Methodology

After searching three databases (PubMed, Web of
Science and Scopus) between February and March,
2021, literature published in the last ten years using
the following search equation: “Effects AND Phy-
sical Restraint AND Europe”. The results were
analyzed by all the authors using PRISMA (Prefe-
rred Reporting Items for Systematic reviews and
Meta-Analyses) guidelines (12).The inclusion cri-
teria were: to appear in the selected databases with
the search equation used and to deal with MR. The
exclusion criteria were: not belonging to the public
health field; not dealing with the effects or prevalen-
ce of MR or prevention methods and alternatives to
its use; to test in animals; being written in a language
other than English or Spanish, not having online fu-
ll-text access, not being qualitative studies; research
projects with pending results or systematic reviews.

The information was divided into the variables lis-
ted in Table 1, subsequently grouping the into three
MR areas: prevalence field, effects and alternati-
ves. There is no possibility of bias due to the use
of quantitative studies in the results and qualitative
studies in the discussion.

3. Results

Once the search was performed, the studies found
up to 8 March, 2021 were included: 112 records in
PubMed, 1 record in Web of Science and 5 records
in Scopus. The final selection for analysis consisted
of 20 studies (Figure 1).

3.1. Prevalence of mechanical restraint and effects
on patients

MR represents a relevant problem in clinical prac-
tice due to its prevalence and effects. Several studies
have investigated its negative effects, indicating a
growing interest in the development of protocols,
programs and therapies to reduce or prevent MR.
Research conducted in Switzerland in 2015 on MR
in nursing homes found that the prevalence of MR
among users was 26.8% and that the most common-
ly used type of MR was bilateral bedrails (20.3%).
Given the high rates of MR, the authors highlighted
the need for individualized assessment to use MR

and advocated reducing its use (13).




Effects of Mechanical Restraint and Bioethical Implications in Europe: A Systematic Review

In Denmark, in2018, treatment measures in patients
with anorexia nervosa were studied. It was found
that, after isolation, the most common measures
were physical restraint (51.7%) and mechanical res-
traint (37.8%) (14).

The prevalence of MR was proved again in another
study performed in 2017, in this case in public institu-
tions in the Canary Islands (Spain). The prevalence of
residents with at least one form of physical restraint
was 84.9%. The main reason for the use of MR was the
prevention of falls from beds/chairs (94.2%). In addi-
tion, it was determined that people subjected to MR
were older and showed a higher level of functional
and cognitive impairment and less mobility than tho-
se without MR. The degree of impairment was direct-
ly related to the probability of suffering restraint. MR
was also related to cognitive impairment (15).

Regarding other adverse effects, a 2013 study con-
ducted in Serbia on the effects of the MR suggested
a possible association between pulmonary throm-
boembolisms and the physical immobilization of
hospitalized psychiatric patients (16). Another
study conducted in Munich in 2012 analyzed patient
deaths in relation to MR, showing that 26 deaths in
a sample of 2017 users occurred under MR. Addi-
tionally, reference was made to other complications
such as: in the short term, it was associated with
loss of autonomy, freedom and difficulty in social
relationships; in the long term, MR caused muscu-
lar atrophy or worsened existing atrophy and was
also associated with venous thrombosis, stress and
negative effects on cognitive abilities. Moreover, in-
correct application of the straps led to injuries such
as skin abrasions or hematomas. It was also found
that, in psychiatry, MR was commonly used to pre-
vent self-harm and suicide attempts. The side rails
were the predominant method for care-home resi-
dents (17). MR is commonly used in patients with
dementia to prevent falls or injuries. Reducing the
use MR in these cases may result in increased use
of antipsychotic medication, although there are not
sufficient studies that can prove this (18).

In 2010 a study was published with data from 10
European countries on psychiatric patients admit-
ted against their will. It showed that patients sub-
jected to MR had higher levels of mistrust, whereas
depressive symptoms and anxiety predominated in
patients not subjected to it (19).

3.2. Prevention and alternatives

Several studies, such as one conducted in Germany in
2012, described the use of interventions to reduce the
use of MR and compared the efficiency of these me-
thods. This study indicated that alternative methods
to MR can reduce its use from 31.5% to 22.6% (20).

The use of MR and the dilemmas it poses have been
highlighted in various studies. Research conducted
in 2016 showed that regular use of MR in nursing
homes can be an indicator of poor quality of care
due to its physical and psychological side-effects.
This work focused on reducing the use of MR in
nursing homes by introducing a personalized assis-
tance program and educational training of health-
care professionals to safely prevent the use of MR.
According to the data, the use of MR was reduced
from 18.1% to 1.6%, being even higher in patients
with dementia (from 29.1% to 2.2%).

Another study published in 2014, which compared
the prevalence of MR in nursing homes in the UK
after modifying the patients” surroundings, showed
a significant decrease in its use. (22) Also, a longi-
tudinal study conducted on 10 nursing homes on
the use of MR describing the effects of the EXBELT
program focused on the use of belts. The program
emphasized 4 areas: policy changes regarding MR,
an educational program for nurses, inquiries and
alternative therapies. Belt use was reduced by 65%
in 24 months (23). The same program was investi-
gated in another study on patients with dementia in
nursing homes in the Netherlands, proving that EX-
BELT measures prevented the use of MR in newly
admitted patients (24).

A study was published in 2014, which consisted in
the reduction of the frequency and measures of res-
traint, based on maintaining professional meetings
after each MR in English nursing homes for kids
and teenagers, with the aim of reducing and pre-
venting future restraints. The study showed a 31.6
decrease of the total use of MR (25).

According to a study conducted in 2014, the most
important preventive factor for the reduction of MR
was instruction of health workers and nurses, while
cognitive milieu therapy and patient-centered care
showed to be less productive (26). Nevertheless, a
study carried out a year later in psychiatric units
in Norway and Denmark showed that there were
other factors with a significant effect in the pre-
venting the use MR, such as patient involvement,
mandatory review and no crowding. Units that fo-
llowed individual monitoring of MR cases showed
a 64% reduction in prevalence compared with fa-
cilities in which monitoring was carried out just in
some cases (27).

A study carried out in Spain in 2015 showed that
following the implementation of the updated MR
protocol at the General Hospital of Malaga, the du-
ration of restraints was significantly decreased, but
not its frequency (28). In 2018 a study carried out
in southern Germany analyzed the results after the
implementation of an intervention to reduce coer-



cive measures. Among these actions were: early
identification of patients at risk, an individualized
contingency plan on relational and psychopharma-
cological treatment of patients, the involvement of
patients and relatives, incorporation of an occupa-
tional therapist to work with sensory integration
and a physiotherapist to facilitate physical activity.
The use of MR and involuntary medication decrea-
sed remarkably in contrast to centers where this in-
tervention was not implemented (29).

The multi-modal approach to MR programs proved
to be efficient in prevention, as well as in decreasing
the frequency and duration of MR in psychiatric
patients. (30) The program RESTRAIN YOURSELF,
developed in 2019, decreased MR by an average of
22%. It involved the implementation of Six Core
Strategies, a set of alternative techniques to MR.
As a result, the ratio of the use MR was significant-
ly lower in intervention rooms (6.62 event/1000
[bed/day]) as compared to control rooms (9.38
event/1000 [bed/day]). Furthermore, previous stu-
dies suggested that early identification of patients at
high risk for MR could prevent and reduce its use.
Risk factors such as schizophrenia, organic mental
disorders, being male, living alone and involun-
tary admission, together with electronic data ob-
tained within the first hours after admission might
be identified in order to create an “early warning
system” to guide intervention to prevent or reduce
MR. (32) The use of machine learning strategies in
the identification of patients at risk for MR has the
potential to become a powerful tool to prevent MR.
Further studies are needed to assess its efficiency.

4. Discussion

The results of the review showed concern about
the effects of MR and the potential alternatives to
its use. The dichotomy between benefits and con-
traindications posed ethical dilemmas for patients
and healthcare professionals. Dissatisfaction with
its use led its detractors to propose alternative mea-
sures, such as the EXBELT practice (23), or the REs-
TRAIN Yourself initiative (33). However, the use of
MR in pain management situations prevailed as the
most effective way to treat patients (34). If the main
purpose is avoiding or treating pain, what is the
most appropriate method?

MR may violate the basic principles of bioethics.
Autonomy and justice are compromised when the
patient loses the right to self-determination, since
MR is usually applied against the patient’s will.
Non-maleficence is violated by the effects genera-
ted by MR (skin lesions, lung damage, deep vein
thrombosis and psychological trauma). MR seeks
the beneficence of the patient, even if the rest of the
principles are violated (35). Health professionals
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face dilemmas when MR is used for anything other
than preventing self-harm. In addition, factors such
as work overload, the clinical condition of the pa-
tient, the lack of alternatives to its use, or the lack of
protocols for deciding whether it will really benefit
the patient also influence the use of MR (34). These
factors demand a rapid response, which may lead
to excessive use of restraint measures, the balance
between risk and safety being ephemeral (36). In
addition, subjective factors such as knowing the pa-
tient to try to predict her behavior or even to reduce
risks to healthcare professionals can significantly
influence the use of MR (37).

MR should be used when absolutely necessary, to
protect the patient and those around him. It should
be the last resort and applied as safely as possible
to respect the patient’s dignity. In follow-ups after
the use of MR, the ethics and philosophy of care is
highlighted to improve care and contribute to pre-
vent immobilization. This is based on recognizing
the vulnerability, dependence and dignity of indivi-
duals. Without taking this into account, there is no
place for assessing patient preferences and needs as
an object of study (38).

Currently, there is no evidence to determine the
effectiveness of alternatives to MR for all cases,
only early assessment and preventive strategies
(39). What can be established, however, is that it is
frequently put into practice. In Spain, in 2018, 98%
of healthcare professionals surveyed used MR of
which 82% thought that their training was insuffi-
cient. Therefore, many of the negative effects of this
practice may stem from a lack of training of health-
care professionals and the absence of protocols on
its use (40) (Figure 2).

This systematic review has a number of limitations.
More than half of the studies included were obser-
vational, which have a lower level of evidence. Also,
it was not possible to perform a meta-analysis, since
the variables collected were different and those that
were not were measured differently among the ma-
nuscripts (40).

5. Conclusion

MR encompasses methods that limit a person’s mo-
bility, partially or totally, using different devices
such as straps or belts. In healthcare facilities, it is
used to ensure the safety of patients and third par-
ties. The use of MR must be approved and supervi-
sed at all times by healthcare professionals. In Eu-
rope, its prevalence varies greatly. Studies indicate
that its use is not determined by the organizational
characteristics of healthcare facilities and that its use
in nursing homes is to prevent injuries and falls in
patients with dementia, while in psychiatric units it
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is used in episodes of agitation or violence. Among
the negative effects of its use are loss of autonomy
and difficulty in social relationships, increased cog-
nitive and functional impairment and an increased
risk of thromboembolic events. Finally, restraints
imply a lack of freedom for the patient.

Given the negative effects of using MR, there are
various interventions to decrease its prevalence in
healthcare facilities, nursing homes and psychia-
tric units. Recommendations include the training of
healthcare professionals, the implication of patients
and their relatives, the systematic register of all ca-
ses in which restraints are used, the use of common
rooms instead of individual ones, multidisciplinary
work, the use of non-pharmacological soothing me-
thods such as music therapy, or the development of
an early assessment of possible episodes of agita-
tion. All these programs have been shown to signi-
ficantly reduce the use of MR. They emphasize the
need for individualization and a multidisciplinary
approach to these measures, as they are effective
and beneficial for patients.
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Figure 2. Effects of mechanical restraint and alternatives to its use.
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by applying machine learning on electronic health data

analysis (observational)

Titulo del articulo Tipo de estudio Ano Poblacion Pais o regién Variables
Modelling and evaluating evidence-based continuing
education programme in nursing home dementia . . n: 274 residents (118 in the .
. Randomized, single- . . Prevalence and comparison between cases
care(MEDCED)-- training of care home staff to . . 2016 intervention group and Norway . .
. . . blind, controlled trial . (intervention to reduce the use of MR) and controls
reduce use of restraint in care home residents with 156 in the control group)
dementia. A cluster randomized controlled trial
.m fect of 1 guideline-based iirnoﬁwo:mz.w Group randomized n: 2283 in the intervention Hamburg Prevalence and comparison between cases
intervention on use of physical restraints in . 2012 group and n: 2166 in . .
. ’ . controlled trial (Germany) (intervention to reduce the use of MR) and controls
nursing homes: a randomized controlled trial the control group
The imp act o\.. restraint R&:n:o: meetings on Em Pre-post intervention n: 10 centers of excellence Prevalence and efficacy (intervention
use of restrictive physical interventions in English S . 2014 . . England
o . . longitudinal design in child care to reduce the use of MR)
residential services for children and young people
Oo.:ﬁa::% w.wm effects &.m non-medical Cross-sectional Humv.\n?mgn units n: Denmark and Prevalence and comparison of the effects of MR
mechanical restraint preventive factors between . 2015 87 in Denmark and )
R (observational) study . Norway prevention between Denmark and Norway
psychiatric units in Denmark and Norway n: 96 in Norway
Mechanical Restraint in Psychiatry: . - Psychiatric hospitals
Preventive Factors in Theory and Practice. .WmQOmﬁmQ:\.m mmmonﬁHob.mSQ 2014 in Denmark n:87 and Denmark and Prevalence and efficacy of MR preventive factors
. . L linear regression (observational) . Norway
A Danish-Norwegian Association Norway n: 96
Effects of a Regulatory Protocol for Mechanical Retrospective comparative 2015 n: 1094 patients admitted Spain Prevalence and effectiveness of
Restraint and Coercion in a Spanish Psychiatric Ward analysis (observational) to the psychiatric ward P measures to reduce the use of MR
Use of antipsychotics and benzodiazepines
in connection to minimising coercion and Retrospective comparative n: 101 intervention and n: 85 Prevalence of MR, comparison after
. . S - . 2018 . Germany .
mechanical restraint in a general psychiatric analysis (observational) control (historic reference) measures to reduce coercion
ward. presents descriptive data of both cohorts
Effectiveness of a Multimodal Intervention . . Prevalence of MR, comparison to
. . Retrospective comparative n: 42 beds on a . .
Program for Restraint Prevention in an analysis (observational) 2016 vchiatric ward Spain measure the effectiveness of an
Acute Spanish Psychiatric Ward Y psy intervention to reduce the use of MR
Minimising the use of physical restraint in acute Non-randomized n:144 beds in the case group Prevalence of MR, comparison to
mental health services: The outcome of a restraint controlled trials 2019 147 in the control erou England measure the effectiveness of an
reduction programme (RESTRAIN YOURSELF) ’ group intervention to reduce the use of MR
Predicting mechanical restraint of psychiatric inpatients Retrospective comparative 2019 n: 5050 patients Denmark Prevalence of MR, analysis of

predictive factors at admission

I n: sample size
2 MR: mechanical restraint

Table 1. Variables of interest of the articles included in the results of this systematic review
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