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ARTICLE INFO ABSTRACT

Keywords: Objective: To calculate the prevalence of physical restraint (PR) use in Spanish PICUs and (2) to analyze the
Physical restraint correlation between the prevalence of PR use and the sociodemographic, clinical variables of the patients and the
Pediatrics

PICU structural and organizational variables.

Methods: We conducted a multicenter prevalence study from January 2022 to January 2023 in Spanish PICUs.
The method of data collection was by direct observation, review of the patient’s medical history, and asking the
professionals involved in the patient’s care. Three weekly 24-hour prevalence observations (morning, afternoon,
and night) were conducted for 6 months.

Resulits: A total of 336 patients were included in the study, obtaining an overall crude prevalence of PR use of 16
% (95 %CI: 15 %-17.7 %). Pediatric patients with respiratory pathology received the highest number of hours of
PR, with significant differences observed when comparing respiratory cases with post-surgical cases. Statistical
significance was also observed when comparing the mean scores of hours of PR according to admission diagnosis
(p = 0.01), with respiratory patients being the ones who were restrained the longest (24 h [20-24]) and in-
fectious patients the least (15 h [14-20]). Patients who receive PR upon admission remain in this situation for
more hours (24 h [15-24] and in the PICUs that specifically recorded PR application, fewer hours of PR occurred
(20 h [4-24]).
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Conclusions: The use of PR is still present in the PICUs analyzed, with a crude prevalence of 16%. Factors such as
the reason for admission, the use of respiratory support, and the reason for application of PR were linked to the

hours of use of PR.

Implications for clinical practice: Knowing the prevalence of PR use will make professionals aware that it is still
necessary to implement policies that avoid its use to prevent the side effects they have in pediatric patients.

Introduction

Intensive care units (ICUs) are areas dedicated to the care of patients
whose pathology has become so severe that their lives are actually or
potentially threatened. Comprehensive management is usually invasive,
requiring numerous diagnostic and therapeutic procedures throughout
the period of care [1]. As a result of clinical management, many criti-
cally ill patients develop behavioural disturbances such as agitation and
delirium, making it difficult to provide safe medical care and to ensure
the maintenance and continuity of life-sustaining devices such as
endotracheal tubes or vascular catheters [2-5], justifying the use of
pharmacological treatment or physical restraints [6]. The aim is to
prevent unplanned adverse events related to patient safety. Since the
effectiveness of these methods is uncertain and their use has not been
found to prevent adverse events related to patient safety [7], PR should
be used only when collaborative alternatives have been exhausted
[8-10]. Some interventions to prevent the use of PR focus on the
implementation of the Patient and Family Centred Care (PFCC)
approach in PICUs, which includes working with families during the
PICU stay and preventing agitation, pain management, promoting
comfort and early mobilization [6].

With the same aims than ICU setting in pediatric intensive care units
(PICUs), PR is applied to carry out specific painful procedures
[5,8,11-14] and to ensure the upkeep and continuous use of life-support
devices such as endotracheal tubes, vascular catheters, urinary and/or
nasogastric tubes, and drainage systems (pericardial, pleural, and/or
external ventricular shunts). As Mattiussi et al. note, ‘the right to safe
care is also a fundamental right for patients’ [6], but this makes the goal
of ’zero restraints’ difficult to achieve. However, critically ill paediatric
patients have different physiological, psychological and developmental
needs than adults, particularly in relation to the information they
receive to ensure their cooperation throughout the healthcare process.
For this reason, the use of restraints in the paediatric setting is contro-
versial as it may cause stress and violate children’s rights, like inde-
pendence and mobility [6,15-19].

The concept of physical restraint in the pediatric setting is ambig-
uous [8,15], and we can find names such as “clinical” or “supportive
holding” or “restraint.” Holding refers to “positioning a child so that a
medical procedure can be carried out in a safe and controlled manner,
wherever possible with the consent of child and parent/carer.” In
contrast, “restraint is used to administer medication or carry out a
procedure to which the child objects and is carried out in what is
considered to be in the child’s best interest” [17,20]. At the same time, it
is essential to differentiate between PR and punctual and specific
physical restrictions, which are applied in pediatrics to carry out inva-
sive procedures, such as placing a peripheral venous catheter. Although
the duration of physical restriction is shorter than that of PR, studies
conducted by Brenner et al. conclude that its use is very stressful and not
beneficial for the child, in addition to leading to feelings of helplessness
and vulnerability [21,22]. In this sense, the brevity of physical restric-
tion does not seem to protect pediatric patients from adverse physical
and psychological events.

Although the literature estimates the prevalence of PR use in the ICU
to be 0-100 % [6], there is a lack of evidence in the PICU. However, the
only recent study by Ikebe et al estimated a prevalence of 53 % (211/
398) in children with physical restraints [23].

Given the obvious drawbacks of PR and the ongoing doubts about its
benefits, experts promote strategies that reduce the use of PR as much as

possible, turning instead to preventive and/or alternative interventions,
with the goal of achieving “zero restraint” [2,3,8,12,24,25]. Prior to the
implementation of these strategies, it is essential to identify the preva-
lence of PR use and the variables that are related to it. However, there
are few studies that focus on the prevalence of PR in PICUs or the related
factors.

Objectives

The general objective of the study was to describe the use of PR in
five Spanish PICUs. The specific objectives were: (1) to calculate the
prevalence of PR use in Spanish PICUs; (2) to analyze the correlation
between the prevalence of PR use and the sociodemographic and clinical
variables of the patients and (3) to analyze the correlation between the
use of PR and the structural and organizational variables of the
participating PICUs.

Methods
Design, study period and context of study

We conducted a multicenter prevalence study from January 2022 to
January 2023 in PICUs from five Spanish tertiary-level maternity and
paediatric hospitals (Sant Joan de Déu Hospital —24 beds-; Vall d’'He-
bron Hospital —20 beds-; La Paz University Hospital —20 beds-; 12
Octubre Hospital —16 beds- and Malaga Regional University Hospital
—13 beds-), according to the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement [26]. The five
paediatric intensive care units included in the study are located in five of
the most important paediatric hospitals in Spain. They care for paedi-
atric patients suffering from any critical pathological process and
receive admissions from other communities. All participating PICUs
received patients for medical and post-operative admissions and main-
tained a policy of open visiting hours for family members 24 h a day.
Two of them had an infrastructure consisting of open bays separated by
curtains, one had individual rooms, and two had of them had a combi-
nation. None of them had an specific PR clinical guidelines.

Population and sample

All patients aged 0 to 18 years admitted to the selected PICUs during
the study period were included, hence a sample size calculation was not
performed. The sampling technique was non-probabilistic, consecutive,
and age stratified. The sample was distributed according to the five pre-
established age groups (see the classification established in the age
variable). The patient selection criteria were as follows:

Inclusion criteria:

- Pediatric patients aged O to 18 years admitted to the PICUs under
study.

- Acceptance and signing of the informed consent by the legal repre-
sentatives and child aged 12 years or older.

Exclusion criteria:

- Patient at the end of life.



A. Bosch Alcaraz et al.

- Parents and child aged 12 years or older language barrier that hin-
dered the comprehension of the study and/or obtaining informed
consent.

Withdrawal criteria:

- Express verbalization by the family member or patient indicating a
desire to withdraw from the study.

Study variables

Variables related to the sociodemographic and clinical characteris-
tics of the patients were recorded: (i) age (in years and categorized for
subsequent analysis into newborn and nursing (from O to 2 years),
preschool-aged children (from 3 to 6 years), school-aged children (from
7 to 12 years) and teenagers (from 13 years to 18 years); (ii) sex (boy/
girl); (iii) reason for admission: medical/surgical; (iv) chronic condition
(yes (specify)/no); (v) use of sedation (yes (specify)/no); (vi) use of
analgesics (yes (specify)/no); (vii) presence of family members at the
time of the prevalence assessment (yes/no); (viii) type of family member
(mother/father/primary caregiver/others); (ix) respiratory support
(yes/no) and (x) type of respiratory support (oxygen therapy/mechan-
ical ventilation/non-invasive ventilation/others).

In addition, the following variables related to the structure and or-
ganization of the participating PICUs were recorded: (i) type of PICU
(medical/surgical/mixed); (ii) architectural layout (closed room/open
bay/mixed); (iii) visitation policy (open 24 h/restricted to a set
schedule) and (iv) nurse-patient ratio (specify).

Finally, data were obtained on the following variables related to the
use of PR: (i) shift in which the prevalence assessment was carried out
(morning/afternoon/night); (ii) total number of patients admitted to the
PICU at the time of the prevalence assessment (specify); (iii) time of
application of PR (upon admission/during stay/unknown); (iv) hours of
PR (specify); (v) reason for PR (risk of falling, risk of treatment inter-
ruption, and/or risk of self-harm); (vi) specific protocol regulating the
use of PR (yes/no); (vii) specific record related to the use of PR (yes/no);
(viii) professional who indicates PR (nurse/pediatrician/both); (ix)
written prescription for PR (yes/no); (x) verbal/written informed con-
sent prior to PR (yes/no); (xi) experience of the professional indicating
PR (<5 years experience, 5-10 years experience, >10 years experience);
(xii) use of approved material (yes/no); (xiii) type of PR (wrist restraint/
cuffs-splints/ankle restraint/ abdominal restraint); (xiv) removal of PR
has been assessed (yes/no); (xv) complications (yes/no) and (xvi) type
of complication (injury due to chafing or friction/bruising/agitation/
edema/other).

Data collection process and instruments

A group up of nurses and pediatricians with a minimum of 5 years of
experience in the comprehensive management of critical pediatric pa-
tients was responsible for making prevalence observations during their
work shift and recruiting a team to conduct observations in the
remaining shifts. After each hospital’s research group was established, a
two-hour training session was conducted. This session covered the
concept of PR, the research objectives, the data collection documents,
and the procedures involved. To this end, a PowerPoint® presentation
was used and the training was carried out either face-to-face or virtually,
depending on the availability of the principal investigator. To ensure
comprehension of this training, each staff member was given a verbal
reminder of the data collection procedure and shown the ad hoc tool
again just before assessing their first patient. At the same time, each staff
member recorded their first prevalence data with the help of the prin-
cipal investigator.

The method of data collection was by direct observation, review of
the patient’s medical history, and asking the professionals involved in
the patient’s care. Three weekly 24-hour prevalence observations
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(morning, afternoon, and night) were conducted for 6 months. The first
assessment began on a Monday, with days rotating to a different one
each week to mitigate recording biases. This means that in the first seven
weeks of the research we collected data on different days of the week:
Monday (first week), Tuesday (second week), Wednesday (third week)
and Thursday, Friday, Saturday and Sunday for the remaining weeks.
This procedure and alternative collection days were repeated during the
prevalence study.

For patients subjected to PR, informed consent was obtained from
the family members, and consent and/or assent were obtained from
patients aged >12 years regarding their voluntary participation in the
study. Once participation was accepted, the patient’s sociodemographic
and clinical data on PR were first recorded, as well as data related to the
use of PR. A professional from each participating hospital provided the
values for the variables related to the structural characteristics of the
PICU.

To record all data derived from the study, a data collection notebook
was developed ad hoc. This notebook included a brief explanation of the
project and patient recruitment process, a grid to collect all data related
to the study variables, as well as the informed consent form.

Statistical analysis

The collected data were stored in a database created using Micro-
soft® Excel software, preserving patient privacy. For the management
and statistical analysis of the data, we used SPSS® v. 21.0 software
(Armonk, NY: IBM Corp.) and Mplus v. 5.1 by Muthen&Muthen.

Numerical variables were described using descriptive statistics
(mean, standard deviation, median and quartiles) and categorical vari-
ables were described using frequency tables with percentages. In order
to compare the values of a numerical variable between paired samples,
the Wilcoxon signed-rank test was used for two samples, and the
Friedman test was used for more than two samples. In the case of two
independent samples, the Student’s t-test was used, and for more than
two samples, the ANOVA test. To test whether two categorical variables
were related, the chi-square test was performed, and in the case of two
numerical variables, Spearman’s correlation. Finally, the crude preva-
lence (number of patients with PR divided by the total number of pa-
tients admitted to the ICU during the 24-hour assessment period) was
calculated for each day of the week. All data were considered statisti-
cally significant if p < 0.05.

Ethical considerations

Permission was received from nursing management and the ethics
and clinical research committees of the participating hospitals. In
addition, the principles set out in the Declaration of Helsinki (2013) as
well as those of the Belmont Report (1979) were respected. Family
members received information about the study orally, and they gave
their written informed consent for their child to participate in the study.
Children > 12 also provided their assent. Throughout the study,
compliance with the Organic Law 1/1996 on the legal protection of
minors, Law 41/2002 on patient autonomy and rights and obligations,
and the provisions of Organic Law 8/2015 of July 22, which amended
the child and adolescent protection system, was ensured. Additionally,
we adhered to Regulation 2016/679 of the European Parliament and of
the Council of April 27, 2016, as well as Organic Law 3/2018 of
December 5, 2018, on the Protection of Personal Data and Guarantee of
Digital Rights.

Results

Characteristics of patients, pediatric intensive care units, and the use of
physical restraint

During the prevalence study period, a total of 345 patients were
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physically restrained. Finally, 336 patients were included in the study,
most of them male (59.8 %, n = 201). Post-surgical patients were the
most common patient profile (37.8 %, n = 127). Of all subjects, 65.1 %
(n = 213) had a chronic condition. A sedative drug was used in 74.6 %
(n = 249), with dexmedetomidine being the most common, in 45.8 % of
these patients (n = 114). Of the subjects, 89.9 % (n = 302) were
receiving an analgesic, with paracetamol being the most commonly
used, in 68.9 % (n = 208) of these patients. In addition, 79.8 % (n = 268)
were ventilated, with mechanical ventilation, the most common type,
being used in 58.7 % (n = 158). Finally, 78.9 % of the patients were
accompanied by a family member (n = 265). Table 1.

In 65.3 % (n = 218) of patients, PR was applied during admission and
in 85.3 % (n = 285). In 99.7 % (n = 335) of patients restrained, there
was no protocol for PR and in 69.9 % (n = 234) there was no specific
record of the use of PR. The nurse was the professional who most indi-
cated PR (98.5 %, n = 331). In 92.8 % (n = 310) of the cases, approved
material was used to perform PR, with wrist restraints (72.2 %, n = 241)
being the most common type. In 99.4 % of the cases, no complications
were detected. Table 2.

Finally, patients were admitted to the PICU for a median of 96 h
(24-492) and had PR for a median of 20 h (14-24).

Prevalence of PR use and correlated variables

Among the five PICUs analysed, the overall crude prevalence of PR
use was 16 % (95 %CI: 15.0 %-17.7 %). Tuesday being the day with the
highest crude prevalence of PR use, 18 % (95 % CI: 15.2 %-21.1 %).
Fig. 1. The prevalence of PR use by age group is shown in Table 1.

Pediatric patients with respiratory pathology received the highest
number of hours of PR. This is particularly notable in cases requiring
non-invasive mechanical ventilation support, where the primary aim
was to prevent falls and the interruption of life-support treatment.

Upon analyzing the hours of physical restraint (PR) and various
sociodemographic and clinical variables, no statistical significance was
observed for age (p = 0.99), sex (p = 0.73), chronic condition (p = 0.78),
sedation (p = 0.79), analgesia (p = 0.12), respiratory support (p = 0.40),
and family accompaniment (p = 0.21).

Even so, overall, statistical significance was observed when
comparing the mean scores of hours of PR according to admission
diagnosis (p = 0.01), with respiratory patients being the ones who were
restrained the longest (24 h [20-24]) and infectious patients the least
(15 h [14-20]). When disaggregating the types of respiratory support,
statistical significance was observed (p < 0.001), especially among pa-
tients receiving non-invasive ventilation (24 h [15-29]), followed by
those on mechanical ventilation (22 h [15-24]). Table 3.

In relation to work shift, fewer hours of PR application were
observed at night (20 h [12-24]) compared to the morning (24 h [8-24])
and afternoon (24 h [12-24]), with statistical significance (p = 0.00).
Statistical significance (p = 0.01) was also observed when comparing
the timing of PR application, indicating that patients who receive PR
upon admission remain in this situation for more hours (24 h [15-24]).
On the other hand, in the PICUs that specifically recorded PR applica-
tion, fewer hours of PR occurred (20 h [4-24]) than in those that did not
(24 h [1-432]), p < 0.000. Table 3.

Upon analyzing the variables associated with the infrastructure of
the participating PICUs, we observed that in the PICUs with closed
rooms, patients spent more hours in PR, with a median of 26.50 h
[15-72], with statistical significance (p < 0.001), as shown in Table 3.

Discussion

The overall prevalence of PR use in the five PICUs analyzed was 16 %
(95 %CI: 15.7 %-17.7 %). We obtained a prevalence of PR use of 16 %, a
percentage much lower than the 53 % recorded in another longitudinal
point prevalence study in PICU or the 0-100 %, depending on
geographical location, recorded in adult ICUs [6,27]. Other research

Table 1
Sociodemographic and clinical characteristics of patients (n = 336).

Intensive & Critical Care Nursing 85 (2024) 103788

Characteristic Values Prevalence data
(%)
Sex (n/%)?
Male 201
(59.8 %)
Female 134
(39.9 %)
Missing 1 (0.3 %)
Age (years)® 2.2+42
Age category
Newborn and nursing (0-2 years) 255 17.3 (95 %CI:
(75.9 %) 15.4-19.3)
Preschool (3-6 years) 36 (10.7 2.4 % (95 %CIL:
%) 1.7 -2.3)
School age (7-12 years) 21 (6.3 1.4 (95 %CI: 0.9 —
%) 2.1)
Teenage (>13 years old) 24 (7.1 1.6 (95 %CI: 0.11
%) -2.4)
PICU admission diagnosis (n/%)*
Post-surgical 127
(37.8 %)
Respiratory 92 (27.4
%)
Infectious 14 (4.1
%)
Oncological 11 (3.3
%)
Other (liver failure, trauma, status epilepticus, 92 (27.4)
cardiological)
Chronic condition (n/%)?
Yes 213
(63.4 %)
No 114
(34.0 %)
Missing 9 (2.6 %)
Type of chronic condition (n/%)?
Congenital heart disease 107
(50.2 %)
Respiratory (cystic fibrosis, apneas, 23 (10.8
bronchopulmonary dysplasia, etc.) %)
Neurological (congenital encephalopathy, 25 (11.7
epilepsy, tuberous sclerosis, hydrocephalus, %)
etc.)
Renal (hydronephrosis, renal insufficiency, 18 (8.5
hemolytic-uremic syndrome, etc.) %)
Digestive and hepatic (short bowel syndrome, 14 (6.6
jejunal atresia, liver insufficiency, biliary %)
atresia, etc.)
Syndromes (Vacterl, Kabuki, Wiedemann 26 (12.2
Streiner, Koolen-Devries, cri du chat...) %)
Respiratory support (n/%)*
Yes 269
(80.1 %)
No 66 (19.6
%)
Missing 1 (0.3 %)
Type of respiratory support (n/%)*
Oxygen therapy 63 (23.4
%)
Non-invasive mechanical ventilation 34 (12.7
%)
Mechanical ventilation 158
(58.7 %)
Other 14 (5.2

%)

(continued on next page)
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Table 1 (continued)

Characteristic Values Prevalence data
(%)
Use of analgesia (n/%)?
Yes 302
(89.9 %)
No 33(9.8
%)
Missing 1 (0.3 %)
*Type of analgesic drug (n/%)?
Paracetamol 208
(68.9 %)
Metamizole 159
(52.6 %)
Morphine sulfate 73 (24.2
%)
Fentanyl 65 (21.5
%)
Remifentanil 17 (5.6
%)
Methadone 22 (7.3
%)
Use of sedative drugs (n/%)*
Yes 249
(74.1 %)
No 86 (25.6
%)
Missing 1 (0.3 %)
*Type of sedative drug (n/%)*
Levomepromazine 17 (6.8
%)
Diazepam 26 (10.4
%)
Dexmedetomidine 114
(45.8 %)
Midazolam 54 (21.7
%)
Chloral Hydrate 21 (8.4
%)
Propofol 74 (29.7
%)
Ketamine 28 (11.2
%)
Chlorpromazine 15 (6.0
%)
Clonidine 54 (21.7
%)
Others: quetiapine, phenobarbital, clonazepam, 15 (6.0
sevoflurane, isoflurane, pentobarbital, etc. %)
Family accompaniment
Yes 265
(78.9 %)
No 71 (211
%)
Person accompanying the patient
Mother 164
(61.9 %)
Father 55 (20.8
%)
Both (father and mother) 38 (14.3
%)
Others: grandmother, sibling, aunt, etc. 8 (3.0 %)

a Frequency (percentage).
b Mean and standard deviation

*The same patient was being given more than one analgesic and sedative drug.

Intensive & Critical Care Nursing 85 (2024) 103788

Table 2
Characteristics related to the use of PR in analyzed patients.

Variable Values (n/%)

Time of application of PR (n = 331)
On admission
During the hospital stay

112 (33.5 %)
218 (65.3 %)

Don’t know / no answer 1 (0.3 %)
Reason for PR (n = 334)

Risk of falling 10 (3.0 %)
Risk of treatment interruption 285 (85.3 %)
Risk of self-harm 1 (0.3 %)

All of the above 38 (11.4 %)

Specific protocol for the use of PR (n = 336)
Yes 1 (0.3 %)
No 335 (99.7 %)

Specific record of PR use (n = 335)
Yes 101 (30.1 %)
No 234 (69.9 %)

Professional indicating PR (n = 336)

Nurse 331 (98.5)
Pediatrician 0 (0 %)
Both 5 (1.5 %)

Professional experience of professional indicating PR (n = 333)

< 5 years 112 (33.6 %)
5-10 years 88 (26.4 %)
> 10 years 133 (39.9 %)

Specific written prescription for PR (n = 335)
Yes 0 (0 %)
No 335 (100 %)

Informed consent for the use of CM (n = 333)
Yes 12 (3.6 %)
No 321 (96.4 %)

Approved PR material use (n = 334)
Yes 310 (92.8 %)
No 24 (7.2 %)

Type of PR applied (n = 334)
Wrist restraints
Culffs/splints

241 (72.2 %)
51 (15.3 %)

Abdominal restraint 16 (4.8 %)
Wrist restraint and splint 9 (2.7 %)
Wrist restraint and ankle restraint 10 (3.0 %)
Wrist restraint and abdominal restraint 7 (2.1 %)

PR withdrawal assessment (n = 335)

Yes 207 (61.8 %)
No 128 (38.2 %)
Complications of PR use (n = 335)

Yes 2 (0.6 %)

No 333 (99.4 %)
Type of complication associated with PR use (n = 2)

Agitation 1 (50 %)
Bruising 1 (50 %)

with study populations different from ours reported prevalence data for
patients with cognitive disability of 14 % in Canada [28,29], 29 % in
adolescents with psychiatric disorders [15], 6.8 % in psychiatric units in
Finland [30], and 0.81 % in adult/pediatric emergency units [31].
Notably, the international data are disparate, with rates of PR events per
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Fig. 1. Crude prevalence of use of physical restraints by day of the week*.
*Confidence interval (95%): Monday: 13.9%-19.4%, Tuesday: 15.2%-21.1%,
Wednesday: 13%-18.5%, Thursday: 14.9%-20.6%, Friday: 13.1-18.5%, Satur-
day: 13.9%-20.4%, Sunday: 10.8%-16.8%.

million inhabitants per day in 2017 of 0.03 in New Zealand, 0.17 in
Australia, 0.37 in the United States, and 98.9 % in Japan [32].

In the context of PICUs, one study concludes that the use of physical
is very common. A research documents that 68 % of PICUs use restraint
techniques, either manually, with splints to prevent joint flexion, or with
mechanical devices such as ankle braces [25]. At the international level,
in 2005 Ofoegbu et al. in the United Kingdom recorded a use of PR in
pediatrics that was around 68 % in all the units analyzed [25], data that
coincide with another multicenter study carried out in 2017 by Zhang
et al. on quality indicators in a PICU in China [14]. Adding to the pre-
vious studies, Demir et al., published in 2008 [12], also found wide-
spread use of PR. They reported that wrist restraints were used in 96.7 %
of patients, while ankle restraints were used in 81 % of cases, among
other types of restraints. These findings are similar to ours, in which
wrist restraints were the most commonly used type at 72.2 % of cases,
followed by cuffs or splints, at 15.3 %.

In our research, respiratory pathology was related to more hours of
PR. This aligns with research indicating that factors such as the patient’s
young age and the severity of the pathological process are predisposing
factors for the application of PR [27,30,33-37]. In addition, having
invasive life-support devices inserted makes the use of PR more likely
[27]. As a result of this, the main justification for the use of PR in the
research conducted by da Silva in 2019 was to prevent falls in 100 % of
cases, whereas in our case, this share was 3 %. Additionally, in 57.9 % of
cases, the reason was to prevent the accidental removal of life-support
devices, compared to 85.3 % in our study [27]. This difference might
be attributed to the presence of specific protocols in our environment
aimed at preventing patients from experiencing accidental falls, as well
as the use of protective barriers on beds. These factors may lead pro-
fessionals to justify the use of PR more with the aim of preventing the
accidental removal of life-support devices.

Another essential aspect when applying PR to critically ill patients is
to protocolize the procedure. This ensures that patients’ rights are pro-
tected by obtaining informed consent from the patient/legal guardian
and continuously evaluating whether to apply, maintain and or with-
draw PR. This aspect acquires greater relevance when we consider the
research by Ozdemir et al., in which it was found that family members
felt poorly informed and concerned about possible complications related
to the application of PR in their child [38]. However, PR protocols are
not very common in ICUs. We see this in the present study, in that only
0.3 % had a specific protocol for recording the use of PR. These findings
are consistent with the study by Arias et al., which collected data from
158 adult ICUs in Spain to assess the status of analgesia, sedation, PR,
and delirium in hospitalized patients. It showed that 83.5 % of the units
analyzed did not have specific protocols for PR in critical patients [24].
Furthermore, they also concluded that in 61.4 % of cases, PR measures
were not prescribed in writing (100 % in our study). Additionally, the
use of PR was recorded in 24.7 % of observations (compared to 30.1 % in
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Table 3
Hours of PR and sociodemographic and clinical variables of the patients.
Variable Hours of PR? P value
Age group
Newborn and nursing (0-2 years) 20 (14-24)
Preschool (3-6 years) 20.5 (12-24) 0.99
Primary school (7-12 years) 20 (10-120)
Teen (>13 years) 20 (12-24)
Sex
Male 20 (12-24) 0.72
Female 20 (14-24)
Diagnosis at PICU admission (n = 331)
Respiratory 24 (20-24)
Post-surgical 20 (10-24)
Infectious 15 (14-20) 0.01
Oncological 22 (16-312)
Other 20 (15-24)
Chronic condition
Yes 20 (14-24) 0.78
No 20 (11-24)
Respiratory support
Yes 20 (14-24) 0.4
No 20 (12-24)
Type of respiratory support
Oxygen therapy 16 (10-24)
Non-invasive mechanical ventilation 24 (15-29)
Mechanical ventilation 22 (15-24) <0.001
ECMO 16 (6-16)
Combination of various therapies 20 (12-24)
Use of sedation
Yes 20 (13-24) 0.79
No 21.5 (14-24)
Use of analgesia
Yes 20 (14-24) 0.12
No 20 (13-20)
Family accompaniment
Mother 20 (15-24)
Father 20 (10-24) 0.21
Mother and father 20 (10-24)
Other: grandmother, aunt, volunteer, etc. 18.5 (6-24)
Work shift when PR is applied
Morning 24 (8-24)
Afternoon 24 (12-24) 0.04
Night 20 (12-24)
Timing of PR application
On admission 24 (15-24) 0.01
During the hospital stay 20 (12-24)
Reason for application of PR
Risk of falling 22 (15-24)
Risk of treatment interruption 20 (12-24) 0.01
Both 24 (20-60)
Specific recording of use of PR
Yes 20 (14-20) <0.001
No 24 (13-24)

Note: ECMO=extracorporeal membrane oxygenation. P values given in bold
indicate a significant relationship.
# Median and interquartile range.
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our study), and their withdrawal was assessed in 18.9 % of cases
(compared to 61.8 % in our research) [24]. Finally, unlike studies where
the decision to apply PR is made by the physician [30], one study points
to the nurse as the main agent in 53.2 % of the cases [24], while in our
study, the share of PR indicated by nurses was 98.5 %. The literature
makes clear that the decision to apply PR should be made by pro-
fessionals with knowledge, skills, and experience in evaluating the risks
it may pose to the child. Furthermore, if PR is applied, constant obser-
vation and reassessment of the patient’s condition should be encouraged
[27].

These issues must be taken into account to ensure compliance with
current regulations. In Catalonia, with the aim of guaranteeing the
highest quality of health services through the development of a safe
health practice that moves towards zero physical restraints, the
Department of Health of the Generalitat de Catalunya, in line 8 of the Pla
de Salut de Catalunya 2016-2020, and the Parliament of Catalonia, in its
Resolution 314/XI of 13 October 2016, have approved “the creation of a
mandatory and common protocol for all health centres in Catalonia,
regulating the justification, standards, approved materials, procedure
and subsequent evaluation that must be followed when physical re-
straint or immobilisation is used ”, although work is still underway to
implement it. These premises are in line with those proposed by the
American Medical Association, which states in its Code of Medical Ethics
that all patients’ fundamental rights must be respected, but if PR is to be
performed, it must be ordered by a trained professional, informed con-
sent must be obtained from the patient or proxy if the patient is unable to
give it, and the need for PR must be regularly reassessed Ethics [39].

An important aspect to consider is the alternative methods of
avoiding the use of PR in the PICU. The literature suggests that aspects
such as cooperation of the paediatric patient, involvement of the family
in their care, prevention and control of agitation by promoting child
orientation, as well as adequate pharmacological management of pain,
sedation, withdrawal syndrome and early mobilisation influence the
intention to use PR [6,40,41]. In addition, the development of multi-
component interventions that include educational modules for pro-
fessionals that address the negative effects of PR use, as well as sys-
tematised protocols that include alternatives to PR use, can promote a
culture of safety to encourage zero PR use [6,40,41].

Finally, in our study, nurses were the most likely professionals to
report PR, with those with more than 10 years’ experience accounting
for 39.9 % (n = 133). This is consistent with the literature which sug-
gests that professional experience, changes in the health status of criti-
cally ill paediatric patients and increases in nurse-to-patient ratios mean
that increased use of PR is needed to ensure that quality of care is not
compromised by workload [1,4].

Limitations

The main limitation of our study is that we did not record the
characteristics of the patients who were not in PR at the time of the PR
observations. This would have allowed for a more comprehensive
profiling of patients to whom PR is applied and could have guided more
specific interventions for preventing its use. At the same time, it is
important to note that more than 75 % of the patients included were
newborn and nursing, which limited the ability to determine the prev-
alence of PR use by age. Therefore, future research should focus on this
aspect and include more samples of different age groups.

Conclusions

The use of CM is still present in the PICUs analyzed, with a crude
prevalence of 16 %. Factors such as the reason for admission, the use of
respiratory support, and the reason for application of PR were linked to
the hours of use of PR.

The assessment of the need for PR, the exploration of alternatives,
decision-making involving the entire interdisciplinary team, obtaining
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informed consent, the use of approved materials, continuous recording
and review of the necessity of PR, and ongoing training of healthcare
professionals are key aspects that should be taken into consideration
when deciding to apply PR to pediatric patients.

Pediatric patients shouldn’t be treated like miniature adults. Instead,
we should adapt to their needs and cognitive abilities. Developing
effective communication and negotiation skills is crucial for safely
executing medical procedures while respecting their rights and pro-
moting humane care. Involving strategies such as play and enlisting the
support of their families can help minimize the need for PR and ensure a
more patient-centered approach to care.
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