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ABSTRACT
Introduction Physical restraints (PR) are regularly 
used in acute care settings, although evidence for their 
effectiveness and safety (eg, for prevention of falls) is 
lacking. Their use is associated with adverse events, 
such as decreased mobility and injuries for patients. We 
developed a complex intervention to prevent PR in acute 
care settings according to the UK Medical Research 
Council Framework, and investigated the feasibility. The 
intervention comprised the qualification of key nurses 
as multipliers and a short interprofessional information 
session. The intervention has proven to be feasible. It 
also became apparent that further development of the 
intervention and the study procedures is necessary. 
Therefore, this study aims to refine and pilot the complex 
intervention. Furthermore, the objective of this pilot study 
is to improve study procedures.
Methods and analysis In a preparatory phase, we will 
conduct focus groups and individual interviews with the 
target groups to explore the possibilities for adaption 
of the intervention and implementation strategies. 
Subsequently, a cluster- randomised controlled trial with a 
6- month follow- up period will be conducted. It is planned 
to recruit eight general hospitals in Germany (area of 
Halle (Saale) and Leipzig) with 28 wards and 924 patients 
per observation period (2772 overall). Primary outcome 
is the proportion of patients with at least one PR after 
6 months. Data will be collected by direct observation over 
a period of seven consecutive days and three times a day. 
Secondary outcomes are falls, interruptions in therapy and 
prescription of psychotropic medication. A comprehensive 
process evaluation will accompany the study.
Ethics and dissemination The Ethics committee of the 
Medical Faculty of the University of Halle (Saale) approved 
the study protocol. Results will be published in a peer- 
reviewed journal and presented at conferences. Study 
information and additional material will be freely available 
on an already existing website.
Trial registration number DRKS00027989.

INTRODUCTION
Physical restraints (PR) such as bedrails, belts 
in beds or chairs and geriatric chairs with 
fixed tables are commonly used in general 
hospital settings in many countries, despite 
their unknown effectiveness and potential 

risks for harm.1–3 Prevalence rates of PR differ 
widely among different hospital settings, 
ranging from 0% to 50%, and there is 
evidence for pronounced variation of preva-
lence rates between comparable wards across 
acute care institutions.1 2 4 5 In Germany, two 
cross- sectional surveys revealed a prevalence 
of 9.3% and 11.8%, respectively.1 6 Important 
risk factors for PR use in acute care settings 
are higher age, care dependency, increased 
risk of falling and cognitive impairment, that 
is, dementia or delirium.2 3 7–10 Accordingly, 
the main reasons for using PR are safety 
issues, for example, to prevent falls and fall- 
related injuries or to ensure safe medical 
treatment, often in patients with dementia 
or delirium.11–13 However, systematic reviews 
investigating the effects of PR for reducing 
falls and fall- related injuries in acute care 
settings and based on observational studies 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The development of the complex intervention aimed 
to prevent physical restraints comprehensively fol-
lows the golden standard recommendations of the 
Medical Research Council Framework, also taking 
the involvement of target groups and stakeholders 
into account.

 ⇒ As a data collection method direct observation 
(which is the most valid methodological approach) 
throughout 1 week per measurement point will be 
conducted.

 ⇒ A comprehensive process evaluation will be con-
ducted alongside the cluster- randomised controlled 
trial.

 ⇒ The generalisability of the study is limited as inten-
sive care units, emergency departments, paediatric 
and psychiatric wards will not be included to this 
study.

 ⇒ Due to the lack of data for reasonable assumptions, 
no sample size calculation was performed for this 
pilot study. However, the planned sample of 8 hos-
pitals and 28 wards is rather large compared with 
former studies in this field.
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with several methodological limitations found no or 
inconsistent results.14 15

The use of PR is associated with several adverse effects, 
for example, increased feelings of fear, anger and discom-
fort, decreased mobility, increased risk of pressure ulcers 
and incontinence and serious injuries.11 12 16–23 These 
adverse effects may have a negative impact on patients’ 
recovery and rehabilitation and may also increase the 
challenging behaviour of people with dementia.24 25 
Hence, guidelines and nurse organisations clearly recom-
mend avoiding the use of PR in acute care settings.26–29

With regard to acute care settings, only a small 
number of studies with an appropriate study design eval-
uated the effectiveness of intervention programmes for 
preventing the use of PR. The systematic literature search 
for our current Cochrane Review30 resulted in only two 
studies21 31 with a randomised controlled trial design. Kwok 
and colleagues31 investigated the use of pressure sensors 
in beds and chairs as alternatives to PR in two stroke 
units. Enns and colleagues21 investigated a complex inter-
vention comprising the training of multipliers (nursing 
leaders), education for physicians and unit nurses and 
the implementation of ‘least restraint rounds’ and found 
a non- significant reduction in the use of PR, while Kwok 
and colleagues31 found no differences between groups. 
A prospective quasi- experimental trial in two rehabili-
tation hospitals by Lai and colleagues32 investigated a 
programme consisting of two components (staff educa-
tion and the setup of an interdisciplinary restraint reduc-
tion committee) and did not find a decrease of restraint 
rates. Apart from these studies, some others, mostly with 
a pre–post design, explored the feasibility and practica-
bility of intervention programmes for reducing PR. The 
interventions comprised further training for specifically 
selected nurses in order to promote the implementation 
of a policy change in the hospitals. These pilot studies 
showed promising results regarding the avoidance of PR 
without an increase of adverse events, but also a lack of 
methodological rigour.33

In our previous feasibility study,34 we developed 
a complex intervention programme for acute care 
according to the UK Medical Research Council (MRC) 
framework.35 We tested the intervention programme 
(comprising, eg, qualification of selected nurses as multi-
pliers and short interprofessional information sessions) 
for feasibility in two wards of a university hospital with 
mixed methods design.34 Overall, the intervention was 
feasible and the participants considered the multiplier 
approach as suitable and practicable. Our study34 also 
revealed the need to further develop the complex inter-
vention, the implementation strategy and some study 
procedures. The method for collecting the PR data via 
routine documentation did not prove to be practicable 
since the validity of the documentation was unclear. Only 
a specific surgical and neurological ward was included 
and information about the feasibility of the interven-
tion in internal, general surgical or geriatric wards is 
lacking. A pilot study in different types of wards in several 

hospitals remains to be conducted to increase the trans-
ferability of the intervention. In summary, a modelling of 
the intervention and an adjustment of study procedures 
in a pilot study is needed before the effectiveness can be 
evaluated in a cluster- randomised controlled trial (cRCT) 
according to the UK MRC framework.36

OBJECTIVES
In this study, we aim to refine and pilot our complex 
intervention34 to prevent PR in acute care hospitals and 
to evaluate the intervention in a cRCT. Furthermore, the 
objective of this pilot study is to improve the study proce-
dures (eg, recruitment strategy, data collection method) 
and collect data needed to determine a sample size in 
preparation of a future cRCT designed to evaluate the 
effectiveness of the intervention.

METHODS AND ANALYSIS
Study design
In the preparatory phase of the PROTECT study, the inter-
vention will be redefined and improved. Subsequently, 
we will conduct a cRCT with two parallel groups and a 
6- month follow- up comprising three measurement points 
(baseline, after 3 months, after 6 months) (see figure 1). 
A comprehensive process evaluation with quantitative 

Figure 1 Flowchart of the pilot study including preparatory 
work and cluster- randomised controlled trial.
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and qualitative methods will be carried out alongside the 
cRCT. The recruitment of hospitals started in April 2022. 
The study will be completed in summer 2023.

Preparatory work
In our previous study,34 we identified important barriers 
regarding the implementation of the intervention and 
some study procedures. These aspects will be further 
explored in the preparatory phase before the cRCT starts. 
Focus groups and individual interviews will be conducted 
with the target population (eg, nurses, physicians, physio-
therapists, nursing and medical ward managers, patients 
and their relatives). This aims to determine the possibil-
ities needed for improvement of the intervention (eg, 
content of educational programmes, transferability to 
different departments, strategies for integration of other 
healthcare professionals), potentially suitable interven-
tion components as well as implementation strategies. One 
focus group with participants from different healthcare 
professions will be conducted to get deeper insights in the 
interprofessional decision- making processes regarding 
PR use. Additionally, one focus group with nursing and 
medical ward managers will be conducted. Based on the 
results, the intervention and study procedures will be 
revised. The individual interviews with patients and/or 
their relatives are planned to get deeper insights into the 
experiences of being physically restrained. The results 
of these interviews will be considered in the educational 
session. Furthermore, we will explore the specific need 
of intervention components for this target group, for 
example, written information material including contents 
and design. Participants will be recruited from wards not 
being included in the main study. The adapted interven-
tion programme and the instruments for data collection 
will be pretested. Therefore, two wards (not included in 
the cRCT) will be recruited to evaluate the feasibility of 
study procedures and materials. The intervention and 
study procedures will be adapted, if necessary.

Participants and recruitment
Inclusion and exclusion criteria
Cluster level: Clusters are defined as individual, inde-
pendently operating wards or multiple, highly intercon-
nected wards (departments) with common organisational 
structure and staff. Internal medicine, surgery, trauma 
surgery, neurology and general acute care hospital wards 
will be included. Emergency departments, intensive 
care units, paediatric wards and psychiatric wards will be 
excluded, since the rationale for and nature of PR use 
strongly differs from the targeted acute care settings in 
this study.

Individual level: All adult patients (18 years and older) 
who are being treated in the participating wards and 
present at the data collection period will be included. 
Patients who are primarily treated due to a psychiatric 
illness who are actually assigned to a psychiatric ward 
(regardless of the diagnosis) and paediatric patients who 
are actually assigned to a paediatric ward, but are treated 

on the study ward (eg, due to lack of available beds in 
other wards) will be excluded.

Recruitment of study centres
For the purpose of this pilot study, we plan to recruit 
eight hospitals in the catchment areas of Halle (Saale) 
and Leipzig (both Eastern Germany). The hospitals will 
be contacted in a random order selected from a publicly 
available online hospital register. The nursing directors 
of the hospitals will be invited to take part in the study via 
mail, email and a subsequent telephone call. The study 
will be presented personally on- site to nursing/medical 
directors or others designated by the facility. Nursing 
directors of each hospital will select the participating 
wards.

Intervention
Intervention group
The intervention programme will be based on the 
complex intervention developed in the previous feasi-
bility study.34 The intervention programme follows a 
multiplier approach and short interprofessional infor-
mation sessions. The intervention programme will be 
adapted according to the results of the preparatory work, 
but the intensive training sessions for multipliers and the 
short interprofessional information sessions as described 
below will remain as main components.

The original programme comprised the following 
components:

 ► An intensive training session (3 hours) on the preven-
tion of PR for key nurses (nominated by nursing ward 
managers; the key nurses were supposed to be regis-
tered nurses, otherwise no further requirements, eg, 
years of professional experience, were predefined) 
as multipliers with the following function: contact 
person dealing with all measures avoiding the use of 
PR (eg, for medical colleagues, relatives, legal guard-
ians); coordination of all activities for a change in 
practice; support all stakeholders during decision- 
making regarding the use of PR; critical review of the 
PR used and development of an agenda with preven-
tion strategies,

 ► Short interprofessional information sessions (45 min with 
the following target groups: nurses, medical staff, 
physiotherapists) on the prevention of PR. Content 
was definition of PR, lack of effectiveness, risks of 
using PR, legal aspects, strategies to avoid PR, patient- 
centred approaches in dealing with patients with chal-
lenging behaviour, prevention and management of 
delirium and prevention of falls,

 ► Regular multidisciplinary audit and feedback sessions (at 
least once per month) in practice conducted by the 
key nurses, nursing staff and medical staff (including 
self- assessment on the use of PR and discussion of 
challenging cases),

 ► Structured informational discussions conducted by the 
study team in order to involve leaders from different 
professions in implementing changes in practice.
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The intervention in our current pilot study will be flex-
ible, allowing tailoring for specific acute care settings and 
different structures of participating general hospitals (eg, 
in terms of time point and place, where the educational 
sessions will be conducted). The intensive training sessions 
and short interprofessional information sessions will be 
standardised based on a teaching concept. However, the 
training and short interprofessional information session 
will also be flexible to a certain degree depending on 
the respective needs of the participants in the different 
departments, for example, in terms of the scope of some 
topics or the case studies and specific strategies.

Control group
The control group will receive the standard care (care as 
usual) provided in the respective hospital wards. Apart 
from the experimental intervention, the control group 
and intervention group clusters will be treated equally.

Randomisation
The complex intervention targets the ward or depart-
ment level of hospitals rather than individuals. There-
fore, randomisation will be performed on a cluster level.

For the random assignment, computer- generated lists 
will be used, stratified by prevalence of PR (≤12% and 
>12%) with blocks of two or four clusters in random order. 
An independent external biometrician (BH) will generate 
the randomisation lists. The assignment of clusters will 
be conducted consecutively after completion of baseline 
measurements. An external independent researcher will 
inform the clusters about the group assignment via email 
and phone call.

Outcome measures and data collection
The primary outcome is the proportion of patients with 
at least one PR after 6 months. Data will be collected 
through direct observation at three measurement points: 
before randomisation (T0), after 3 months (T1) and after 
6 months (T2). To minimise bias due to daily patient flow 
the data will be collected over a period of 1 week. The 
observation will occur on seven consecutive days, three 
times each day, morning (08:30 to 10:30), noon (13:00 to 
15:00) and evening (19:00 to 21:00). The direct observa-
tions at T0 will be conducted by two researchers (JA and 
SG) and trained research assistants before randomisation, 
and by blinded trained research assistants at follow- up. All 
the data collectors will receive a comprehensive introduc-
tion in data collection procedures and will practice these 
procedures. All of them will be accompanied at first by 
experienced researchers before they conduct data collec-
tion on their own.

Physical restraint use will be documented during the 
observation using a standardised protocol. A patient 
will be considered to be a ‘PR case’, if at least one PR 
was documented during the observation period. If this 
PR or other types of PR are applied once more to the 
same patient during the observation week, this will be 

documented, but not taken into account with regard to 
the primary outcome.

We define PR in accordance to an internationally 
consented research definition: ‘Any action or procedure 
that prevents a person’s free body movement to a posi-
tion of choice and/or normal access to his/her body by 
the use of any method that is attached or adjacent to a 
person’s body and that he/she cannot control or remove 
easily’.37

The following types of PR will be considered: restrictive 
bedrails; belts of various types; fixed tables/chair tables; 
chairs preventing rising and other PR such as fixation 
vests.

A nurse, who will be appointed as a contact person for 
all study- related questions on- site for the respective ward 
will accompany the study staff during the direct observa-
tion. The patients’ rooms will only be entered after the 
nurse has asked the patients whether they agree to the 
visit. If someone refuses, the accompanying nurse will 
carry out the observation. Only patients present in their 
rooms or on the ward will be included in the data collec-
tion. To prepare and explain the upcoming in- house data 
collection, the contact nurses will distribute laminated 
information sheets for the patients and their relatives 
placed in the patients’ rooms.

Secondary outcomes are defined as accidental falls, 
treatment interruptions (eg, removal of medical devices) 
and prescriptions of psychotropic medication (a list of 
active ingredients and drug names has been prepared 
and can be found as online supplemental file 1). These 
will be assessed as safety parameters and extracted from 
routine documentation. In addition, other variables rele-
vant to the study, such as sociodemographic and clin-
ical data (referral diagnosis, cognitive status (dementia 
syndrome, delirium)) of patients, will be removed from 
the routine documentation by the contact nurses using 
a standardised form at the beginning of the observation 
week and for all newly admitted patients.

Hospital and ward characteristics will be collected at 
baseline by nursing ward managers. All data collection 
sheets will be piloted for feasibility and acceptability.

Process evaluation
A comprehensive process evaluation based on interna-
tional recommendations38 will be conducted using mixed 
methods in order to assess the implementation process 
and describe barriers and facilitators. The process eval-
uation will address the underlying contextual factors 
as well as the processes of recruitment and implemen-
tation of the intervention at the cluster and individual 
level. Therefore, different process parameters will be 
assessed (see table 1). At the cluster level, contextual 
factors such as existing standard operating procedures, 
in- house education regarding the use of PR as well as staff 
turnover during the study period will be collected from 
the nursing ward managers using a structured question-
naire at the three measurement points. The recruitment 
process will be documented at cluster level (eg, dates and 
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kind of contact, content of study presentations, conduct 
of personal study presentations). The trainers will docu-
ment all educational sessions (eg, duration, number of 
participants, deviations from the planned schedule) using 
a structured protocol. The participants will be asked to 
fill out a standardised questionnaire after each session to 
evaluate the educational programme. The questionnaires 
are based on a self- developed questionnaire used in our 
previous studies34 39 and are available as online supple-
mental file 2.

At the end of the 6- month follow- up period, the barriers 
and facilitators of the implementation process and activ-
ities on physical restraint prevention will be assessed 
within three to four focus groups, set up with multipliers 
(key nurses) from the various intervention clusters. Semi- 
structured interviews will be conducted with the nursing 
and medical ward managers. The experiences of nursing 
and medical staff from each intervention cluster will be 
assessed with a short questionnaire. The views and atti-
tudes of patients and/or relatives will be evaluated through 

semi- structured interviews with a sample of patients who 
experienced physical restraints during their hospital stay 
and/or their relatives. We expect important insights in 
patients’ and relatives’ specific needs and acceptance of 
alternative strategies to avoid PR use. We aim to include 
ten patients and/or relatives for participation.

The SARS- CoV- 2 pandemic may have an impact on patient 
care and may lead to increased use of PR40 and we will address 
this aspect specifically in our interviews and short question-
naires. Furthermore, for example, increased staff shortage 
and political measures could be a barrier for the implemen-
tation of the intervention. Continuous documentation of the 
course of the SARS- CoV- 2 pandemic and related (political) 
measures will be carried out.

Sample size
Based on the results of our previous feasibility study34 and 
other published studies in this area,21 31 a valid sample size 
calculation is not possible due to a lack of information 
regarding expectable prevalence reduction and intraclass 

Table 1 Aspects and methods of accompanying process evaluation

Focus Assessment/documentation Measurement point

Recruitment procedure (eg, dates and kind 
of contact, content of study presentations, 
conduct of personal study presentations)

Protocol (by study team) Before baseline data 
collection

Reasons for non- participation or drop- out of 
clusters

Structured inquiry and documentation of reasons 
(by study team)

Continuous

Description of crucial structure and process- 
related factors on cluster level (eg, SOP or 
introduction of specific strategies to reduce 
physical restraints; staff turnover fluctuation)

Structured questionnaire for nursing ward 
management

T0, T1, T2

Conveyance of the intervention (intervention 
fidelity) (eg, duration, number of participants, 
deviations from the schedule)

Structured protocol of each educational session 
(training for key nurses and short interprofessional 
information sessions) (by study team)

After T0 (immediately 
after the educational 
programme)

Evaluation of the education programme (eg, 
satisfaction with duration, knowledge transfer, 
methods)

Standardised questionnaires for participants After T0 (immediately 
after every educational 
programme)

Experiences, barriers and facilitators (how/to 
what extent was the intervention programme 
implemented), and activities on physical 
restraint prevention
Changes in daily routine? Attitude towards the 
intervention? Influence of key nurses, managers 
and other medical staff on the reduction of 
physical restraints

Focus groups with key nurses (about three to four 
mixed focus groups with participants from different 
hospitals)
Semi- structured interviews with nursing and 
medical ward managers
Structured short questionnaires for all nurses and 
physicians from every interventional clusters

T2

Experiences and attitudes of patients and 
relatives regarding physical restraints

Semi- structured interviews with patients who 
experienced physical restraints themselves during 
their hospital stay, and/or their relatives (n=10)

T2

Context and contextual factors, which could 
influence the intervention (eg, progress of 
SARS- CoV- 2 pandemic and related political 
measures; scientific and other developments 
(eg, guidelines, laws) that could influence the 
intervention)

Structured inquiry and documentation Continuous

Measurement point: T0=baseline; T1=3- month follow- up; T2=6- month follow- up.
SARS- CoV- 2, severe acute respiratory syndrome coronavirus type 2; SOP, standard operating procedures.
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correlation coefficients (ICCC). For the purpose of this 
pilot study, we plan to recruit eight hospitals. Taking the 
experiences of the feasibility study into consideration, we 
expect in overall 28 wards and 33 patients per ward and 
observation period (2772 overall). As in the preliminary 
feasibility study, no cluster dropout is expected. We will 
spend a lot of effort to avoid cluster dropouts. We will 
openly communicate the time and personnel require-
ments related with participation in the study to all the 
hospitals and wards. In addition, we will explain in detail 
all the study procedures with all the relevant stakeholders 
and will coordinate deadlines early and closely with the 
hospitals and wards during the entire study. The results 
of this pilot study will be used for determining the sample 
size (ICCC, expectable treatment effects) for a subse-
quent confirmatory trial.

Data analysis
The statistical analysis will follow Good Clinical Practice 
standards and will be carried out by a blinded biostatis-
tician (BH) after follow- up, data cleansing and database 
locking. No interim analyses are planned. Data analysis 
will be performed using the intention- to- treat population 
considering the cluster structure.

Characteristics of wards and patients will be described 
by frequency tables, means, standard deviation (SD) or 
percentiles, depending on their distributions without 
cluster adjustment.

PR prevalence will be estimated in both groups with 
cluster- adjusted 95% confidence intervals (CIs) and ICCC 
will be calculated.41 In the primary analysis, the propor-
tion of patients with at least one PR within 1 week after 
6 months will be compared between the intervention 
and control group using mixed logistic regression that is 
cluster- adjusted by including clusters as random effects. A 
secondary per- protocol analysis of the primary outcome 
after exclusion of protocol deviation clusters will serve as 
a sensitivity analysis. Supplementary secondary analyses 
of the course of PR prevalence over the three measure-
ment points (T0, T1, T2) are planned, using mixed logistic 
regression models at the patient level cluster- adjusted by 
random effects41 and including adjustment for repeated 
measurement with fixed effects treatment groups, 
measurement point (T0, T1, T2) and interaction group × 
measurement point. In these models, additional patient 
characteristics might be included as independent vari-
ables to investigate the role of a different patient mix in 
the wards. Initial value adjustment for PR prevalence at 
T0 in the clusters will be performed using mixed linear 
models on cluster level considering repeated measure-
ment with fixed effects PR prevalence at T0 treatment 
group, measurement point (T1, T2) and interaction 
group × measurement point. No imputation of missing 
values is planned. The use of different types of PR will be 
described by frequency tables.

Secondary outcomes will be analysed over time and 
cluster- adjusted. The analysis of all secondary outcome 
measures will be interpreted in an exploratory manner. 

Data analysis will be performed using SAS statistical anal-
ysis software.

The process evaluation will be exploratory. All quanti-
tative data will be analysed descriptively. Qualitative data 
from recorded focus groups and individual interviews will 
be transcribed using the transcription rules according to 
Dresing and Pehl42 and analysed using content analysis.43 
The qualitative data will be tagged, sorted and synthe-
sised by two independent researchers, and initial themes 
will be identified. All initial themes will be coded and 
based on these categories and subcategories were devel-
oped. The categories will be developed in inductive and 
deductive manner. The researchers will constantly discuss 
coding and analysis. Any disagreements will be resolved 
in discussion. The content will be summarised and narra-
tively described.43

Data management
The primary outcome, secondary outcomes and base-
line characteristics of participating hospitals, wards and 
patients will be collected paper- based by study members 
(JA and SG) and trained research assistants. All cluster- 
related data will be pseudonymised by using numeric 
codes according to cluster affiliation. The code lists will 
be stored on local servers. Only the study members (JA 
and SG) will have access to the code lists of clusters. The 
patient- related sociodemographic and clinical data will 
be collected and anonymised. Only the patient- related 
data for PR use and safety parameters will be pseudony-
mised using a patient numeric code number to avoid 
multiple data collection of the same patients. The patient 
code list remains locked on the wards for the observa-
tion period. Only the ward staff will have access to these 
lists and will update it before each observation. After the 
respective measurement period, the patient code list will 
be destroyed. Research assistants or study members (JA 
and SG) will not have direct access to patients’ names and 
records.

All the data collection sheets will be checked by 
researchers (JA and SG) for completeness and plausibility 
immediately after the data are collected and implausi-
bility will be clarified between the data collector and the 
researcher. Due to data protection rules, it is not possible 
to check specific patient data. Therefore, if implausibility 
cannot be clarified, we will handle this as missing data.

Trained research assistants will enter the data into the 
statistical analysis software IBM SPSS V.28. Blinded infor-
mation on group allocation will be transferred to the 
biometrician (BH) only after the blinded review.

At the latest 1 month after the end of the respective 
measurement period, data entry and plausibility checks 
(primary and secondary outcomes; 10% of baseline data) 
will be conducted by two independent members of the 
research team. After data freezing, any further changes to 
the database will be impossible.

The data of all the participants in the focus groups and 
individual interviews will be pseudonymised for transcrip-
tion and analysis. The audio data will be deleted after 
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transcription and the code list after analysis. MAXQDA 
will be used for data management of the qualitative data. 
IBM SPSS V.28 will be used for the descriptive data of 
participants. All electronic data and case report forms will 
be archived securely for 10 years at University of Halle 
(Saale).

PATIENT AND PUBLIC INVOLVEMENT
We are aiming to investigate an interdisciplinary complex 
intervention programme. Therefore, the perspectives of 
nurses, physicians, physiotherapists, nursing and medical 
ward managers will be considered during the prepara-
tory focus groups. Patients and their relatives recruited 
at the participating hospitals will be directly involved in 
the preparation phase of the study and in process eval-
uation. We have established an external advisory board 
with a heterogeneous skill mix and perspectives, which 
also includes their experiences in clinical practice. This 
advisory board consists of a researcher with expertise in 
the field of PR prevention and methodological expertise 
as well as members who are able to consider the ethical 
and legal perspectives, nurses’ perspective, nursing lead-
er’s perspective and clinical medical perspective. Addi-
tionally, we included a patient advocate (legal guardian), 
and patients who have had the experience of a PR use 
and/or their relatives.

ETHICS AND DISSEMINATION
The Ethics Committee of the Medical Faculty of the 
University of Halle (Saale) has approved the study 
protocol in January 2022 (no. 2021–216). If necessary, 
additional approval will be obtained from the local ethics 
committees of the participating hospitals. All study proce-
dures will be in accordance with Good Clinical Practice 
(ICH- GCP) and the Declaration of Helsinki.44

Written informed consent will be obtained from the 
managers of each participating hospital before the study 
starts. As was carried out in previous trials,34 45 no written 
informed consent for study participation from patients 
or their legal guardians/representatives will be required 
(waiver of informed consent). A large proportion of the 
patients affected by PR are older people with dementia 
and/or delirium. For these people, written consent would 
have to be obtained predominantly from legal guardians, 
if they are available or even known at all. This procedure 
would not be feasible, particularly in view of the sometimes 
short lengths of stay, and would lead to a large propor-
tion of the relevant target group being excluded from the 
study. Apart from that, the intervention is located at the 
level of wards or departments and is intended to optimise 
the standard (nursing) care processes. The PR- data will 
be collected by direct observation and additional infor-
mation will be derived from routine documentation. The 
investigators will have no direct access to patients’ data. 
According to data protection regulations, a member 
of the nursing staff will accompany the investigators. 

Patients’ rooms will only be entered after the nurse has 
obtained the consent of the patients. All patient- related 
data will be anonymised for the investigators. No risks for 
the patients (such as increased falls and therapy interrup-
tions) are to be expected and there will be no additional 
burden, for example, due to data collection.21 31–33 Written 
informed consent will be obtained from all participants 
of individual interviews and focus groups in advance. An 
example of study information (online supplemental file 
3) and consent form (online supplemental file 4) can be 
found as supplementary material. Participating hospitals, 
wards and interviewees may withdraw their consent at any 
time.

We plan to publish the main study results in an interna-
tional, peer- reviewed and open access journal. All data will 
be reported in accordance with the Consolidated Stan-
dards of Reporting Trials- Statement extension to cluster- 
randomised trials.46 47 The study results will be presented 
at scientific conferences. All trial information (eg, proce-
dures, material and results) and different information 
material, addressing researchers, clinicians, nursing staff 
and healthcare providers will be freely available via an 
already existing website (http://www.leitlinie-fem.de). 
Furthermore, the programme will be offered to relevant 
healthcare providers, and policy makers in Germany will 
be informed about the study by letter.

Acknowledgements We thank Vivienne Krause for the language check of the 
manuscript.

Contributors JA and GM developed the conception and design of the initial 
protocol and obtained funding. JA and SG were responsible for the conception and 
design of the final study protocol. BH was responsible for the statistical planning of 
design and analyses of the study. SG drafted the manuscript supervised by JA and 
GM. All authors contributed, critically appraised, reviewed and approved the final 
manuscript.

Funding The PROTECT study is funded by the German Federal Ministry of 
Education and Research (Funding number: 01GY2008). The funding institution 
will not interfere in any part of the study, has had no role in the study design or in 
the writing of the manuscript and was not involved in the decision to submit the 
manuscript for publication in this journal.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer- reviewed. Any opinions or recommendations discussed are solely 
those of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability 
and responsibility arising from any reliance placed on the content. Where the 
content includes any translated material, BMJ does not warrant the accuracy and 
reliability of the translations (including but not limited to local regulations, clinical 
guidelines, terminology, drug names and drug dosages), and is not responsible 
for any error and/or omissions arising from translation and adaptation or 
otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-066291 on 2 January 2023. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjopen-2022-066291
https://dx.doi.org/10.1136/bmjopen-2022-066291
https://dx.doi.org/10.1136/bmjopen-2022-066291
http://www.leitlinie-fem.de
http://creativecommons.org/licenses/by-nc/4.0/
http://bmjopen.bmj.com/


8 Gottschalk S, et al. BMJ Open 2023;13:e066291. doi:10.1136/bmjopen-2022-066291

Open access 

ORCID iD
Jens Abraham http://orcid.org/0000-0001-6985-1530

REFERENCES
 1 Krüger C, Mayer H, Haastert B, et al. Use of physical restraints in 

acute hospitals in Germany: a multi- centre cross- sectional study. Int 
J Nurs Stud 2013;50:1599–606.

 2 O Flatharta T, Haugh J, Robinson SM, et al. Prevalence and 
predictors of bedrail use in an acute Hospital. Age Ageing 
2014;43:801–5.

 3 Thomann S, Zwakhalen S, Richter D, et al. Restraint use in the acute- 
care hospital setting: a cross- sectional multi- centre study. Int J Nurs 
Stud 2021;114:103807.

 4 de Vries OJ, Ligthart GJ, Nikolaus T, et al. Differences in period 
prevalence of the use of physical restraints in elderly inpatients of 
European hospitals and nursing homes. J Gerontol A Biol Sci Med 
Sci 2004;59:M922–3.

 5 Minnick AF, Mion LC, Johnson ME, et al. Prevalence and variation 
of physical restraint use in acute care settings in the US. J Nurs 
Scholarsh 2007;39:30–7.

 6 Heinze C, Dassen T, Grittner U. Use of physical restraints in nursing 
homes and hospitals and related factors: a cross- sectional study. J 
Clin Nurs 2012;21:1033–40.

 7 Bower FL, McCullough CS, Timmons ME. A synthesis of what we 
know about the use of physical restraints and seclusion with patients 
in psychiatric and acute care settings: 2003 update. Online J Knowl 
Synth Nurs 2003;10:1–29.

 8 Hofsø K, Coyer FM. Part 1. Chemical and physical restraints in 
the management of mechanically ventilated patients in the ICU: 
contributing factors. Intensive Crit Care Nurs 2007;23:249–55.

 9 Hendlmeier I, Bickel H, Heßler- Kaufmann JB, et al. Care challenges 
in older General Hospital patients. Z Gerontol Geriat 2019;52:212–21.

 10 Reilly JC, Houghton C. The experiences and perceptions of care 
in acute settings for patients living with dementia: a qualitative 
evidence synthesis. Int J Nurs Stud 2019;96:82–90.

 11 Chou M- Y, Hsu Y- H, Wang Y- C, et al. The adverse effects of physical 
restraint use among older adult patients admitted to the internal 
medicine wards: a hospital- based retrospective cohort study. J Nutr 
Health Aging 2020;24:160–5.

 12 Kwok T, Bai X, Chui MYP, et al. Effect of physical restraint reduction 
on older patients' Hospital length of stay. J Am Med Dir Assoc 
2012;13:645–50.

 13 Möhler R, Meyer G. Attitudes of nurses towards the use of physical 
restraints in geriatric care: a systematic review of qualitative and 
quantitative studies. Int J Nurs Stud 2014;51:274–88.

 14 Healey F, Oliver D, Milne A, et al. The effect of bedrails on falls 
and injury: a systematic review of clinical studies. Age Ageing 
2008;37:368–78.

 15 Sze TW, Leng CY, Lin SKS. The effectiveness of physical restraints 
in reducing falls among adults in acute care hospitals and nursing 
homes: a systematic review. JBI Libr Syst Rev 2012;10:307–51.

 16 Evans D, Wood J, Lambert L. Patient injury and physical restraint 
devices: a systematic review. J Adv Nurs 2003;41:274–82.

 17 Engberg J, Castle NG, McCaffrey D. Physical restraint initiation 
in nursing homes and subsequent resident health. Gerontologist 
2008;48:442–52.

 18 Stewart D, Bowers L, Simpson A, et al. Manual restraint of adult 
psychiatric inpatients: a literature review. J Psychiatr Ment Health 
Nurs 2009;16:749–57.

 19 Strout TD. Perspectives on the experience of being physically 
restrained: an integrative review of the qualitative literature. Int J 
Ment Health Nurs 2010;19:416–27.

 20 Cleary M, Hunt GE, Horsfall J, et al. Nurse- patient interaction in 
acute adult inpatient mental health units: a review and synthesis of 
qualitative studies. Issues Ment Health Nurs 2012;33:66–79.

 21 Enns E, Rhemtulla R, Ewa V, et al. A controlled quality improvement 
trial to reduce the use of physical restraints in older hospitalized 
adults. J Am Geriatr Soc 2014;62:541–5.

 22 Crutchfield P, Gibb TS, Redinger MJ, et al. The Conditions for Ethical 
Application of Restraints. Chest 2019;155:617–25.

 23 Hung L, Phinney A, Chaudhury H, et al. "Little things matter!" 
Exploring the perspectives of patients with dementia about the 
hospital environment. Int J Older People Nurs 2017;12:e12153–11.

 24 Mott S, Poole J, Kenrick M. Physical and chemical restraints in acute 
care: their potential impact on the rehabilitation of older people. Int J 
Nurs Pract 2005;11:95–101.

 25 Bai X, Kwok TCY, Ip IN, et al. Physical restraint use and older 
patients' length of hospital stay. Health Psychol Behav Med 
2014;2:160–70.

 26 Lach HW, Leach KM, Butcher HK. Evidence- Based practice 
guideline: changing the practice of physical restraint use in acute 
care. J Gerontol Nurs 2016;42:17–26.

 27 American Academy of nursing announced engagement in national 
choosing wisely campaign. Nurs Outlook 2015;63:96–8.

 28 Ganz DA, Huang C, Saliba D. Preventing falls in hospitals. A toolkit 
for improving quality of care. Ann Intern Med 2013;158:390–6.

 29 RNOA. Promoting safety: alternative approaches to the use of 
restraints. RNAO 2012:1–144.

 30 Abraham J, Hirt J, Richter C, et al. Interventions for preventing and 
reducing the use of physical restraints of older people in general 
Hospital settings. Cochrane Database Syst Rev 2022;8:1–9.

 31 Kwok T, Mok F, Chien WT, et al. Does access to bed- chair pressure 
sensors reduce physical restraint use in the rehabilitative care 
setting? J Clin Nurs 2006;15:581–7.

 32 Lai CKY, Chow SKY, Suen LKP, et al. The effect of a restraint 
reduction program on physical restraint rates in rehabilitation settings 
in Hong Kong. Rehabil Res Pract 2011;2011:1–9.

 33 Abraham J, Hirt J, Kamm F, et al. Interventions to reduce physical 
restraints in general Hospital settings: a scoping review of 
components and characteristics. J Clin Nurs 2020;29:3183–200.

 34 Abraham J, Neef R, Meyer G, et al. [Development and feasibility of 
an intervention to reduce physical restraints in hospitals: A mixed 
methods study]. Pflege 2022;35:155–63.

 35 Craig P, Dieppe P, Macintyre S, et al. Developing and evaluating 
complex interventions: the new medical Research Council guidance. 
Int J Nurs Stud 2013;50:587–92.

 36 Skivington K, Matthews L, Simpson SA, et al. A new framework for 
developing and evaluating complex interventions: update of medical 
Research Council guidance. BMJ 2021;374:n2061–11.

 37 Bleijlevens MH, Wagner LM, Capezuti E. International physical 
restraint W. physical restraints: consensus of a research 
definition using a modified Delphi technique. J Am Geriatr Soc 
2016;64:2307–10.

 38 Moore GF, Audrey S, Barker M, et al. Process evaluation of 
complex interventions: medical Research Council guidance. BMJ 
2015;350:h1258–7.

 39 Abraham J, Kupfer R, Behncke A, et al. Implementation of a 
multicomponent intervention to prevent physical restraints in nursing 
homes (imprint): a pragmatic cluster randomized controlled trial. Int J 
Nurs Stud 2019;96:27–34.

 40 Okuno T, Itoshima H, Shin J- H, et al. Physical restraint of dementia 
patients in acute care hospitals during the COVID- 19 pandemic: a 
cohort analysis in Japan. PLoS One 2021;16:e0260446–12.

 41 Donner A, Klar N. Design and analysis of cluster randomization trials 
in health research. London: Arnold, 2000: 407–8.

 42 Dresing T, Pehl P. Practice book transcription. In: Control systems, 
software and practical guidelines for qualitative researchers. 4th ed. 
Marburg, 2013.

 43 Mayring P. Qualitative content analysis. theoretical Foundation, 
basic procedures and software solution. Klagenfurt: Beltz Verlag, 
2014: 1–143.

 44 WMA Declaration of Helsinki. Ethical principles for medical research 
involving human subjects: world Medical association, 2018.

 45 Köpke S, Mühlhauser I, Gerlach A, et al. Effect of a guideline- based 
multicomponent intervention on use of physical restraints in nursing 
homes: a randomized controlled trial. JAMA 2012;307:2177–84.

 46 Campbell MK, Piaggio G, Elbourne DR, et al. Consort 2010 
statement: extension to cluster randomised trials. BMJ 
2012;345:e5661–21.

 47 Eldridge SM, Chan CL, Campbell MJ. Consort 2010 statement: 
extension to randomised pilot and feasibility trials. BMJ 
2016;355:1–29.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-066291 on 2 January 2023. D

ow
nloaded from

 

http://orcid.org/0000-0001-6985-1530
http://dx.doi.org/10.1016/j.ijnurstu.2013.05.005
http://dx.doi.org/10.1016/j.ijnurstu.2013.05.005
http://dx.doi.org/10.1093/ageing/afu081
http://dx.doi.org/10.1016/j.ijnurstu.2020.103807
http://dx.doi.org/10.1016/j.ijnurstu.2020.103807
http://dx.doi.org/10.1093/gerona/59.9.M922
http://dx.doi.org/10.1093/gerona/59.9.M922
http://dx.doi.org/10.1111/j.1547-5069.2007.00140.x
http://dx.doi.org/10.1111/j.1547-5069.2007.00140.x
http://dx.doi.org/10.1111/j.1365-2702.2011.03931.x
http://dx.doi.org/10.1111/j.1365-2702.2011.03931.x
http://dx.doi.org/10.1111/j.1524-475X.2003.00001.x
http://dx.doi.org/10.1111/j.1524-475X.2003.00001.x
http://dx.doi.org/10.1016/j.iccn.2007.04.003
http://dx.doi.org/10.1007/s00391-019-01628-x
http://dx.doi.org/10.1016/j.ijnurstu.2019.04.018
http://dx.doi.org/10.1007/s12603-019-1306-7
http://dx.doi.org/10.1007/s12603-019-1306-7
http://dx.doi.org/10.1016/j.jamda.2012.05.019
http://dx.doi.org/10.1016/j.ijnurstu.2013.10.004
http://dx.doi.org/10.1093/ageing/afn112
http://dx.doi.org/10.11124/jbisrir-2012-4
http://dx.doi.org/10.1046/j.1365-2648.2003.02501.x
http://dx.doi.org/10.1093/geront/48.4.442
http://dx.doi.org/10.1111/j.1365-2850.2009.01475.x
http://dx.doi.org/10.1111/j.1365-2850.2009.01475.x
http://dx.doi.org/10.1111/j.1447-0349.2010.00694.x
http://dx.doi.org/10.1111/j.1447-0349.2010.00694.x
http://dx.doi.org/10.3109/01612840.2011.622428
http://dx.doi.org/10.1111/jgs.12710
http://dx.doi.org/10.1016/j.chest.2018.12.005
http://dx.doi.org/10.1111/opn.12153
http://dx.doi.org/10.1111/j.1440-172X.2005.00510.x
http://dx.doi.org/10.1111/j.1440-172X.2005.00510.x
http://dx.doi.org/10.1080/21642850.2014.881258
http://dx.doi.org/10.3928/00989134-20160113-04
http://dx.doi.org/10.1016/j.outlook.2014.12.017
http://dx.doi.org/10.1002/14651858.CD012476.pub2
http://dx.doi.org/10.1111/j.1365-2702.2006.01354.x
http://dx.doi.org/10.1155/2011/284604
http://dx.doi.org/10.1111/jocn.15381
http://dx.doi.org/10.1024/1012-5302/a000864
http://dx.doi.org/10.1016/j.ijnurstu.2012.09.010
http://dx.doi.org/10.1136/bmj.n2061
http://dx.doi.org/10.1136/bmj.h1258
http://dx.doi.org/10.1016/j.ijnurstu.2019.03.017
http://dx.doi.org/10.1016/j.ijnurstu.2019.03.017
http://dx.doi.org/10.1371/journal.pone.0260446
http://dx.doi.org/10.1001/jama.2012.4517
http://dx.doi.org/10.1136/bmj.e5661
http://bmjopen.bmj.com/

	Prevention of physical restraints in the acute care setting (PROTECT): study protocol for a cluster-randomised controlled pilot study
	Abstract
	Introduction
	Objectives
	Methods and analysis
	Study design
	Preparatory work
	Participants and recruitment
	Inclusion and exclusion criteria
	Recruitment of study centres

	Intervention
	Intervention group
	Control group

	Randomisation
	Outcome measures and data collection
	Process evaluation
	Sample size
	Data analysis
	Data management

	Patient and public involvement
	Ethics and dissemination
	References


