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Background: The use of physical restraint has been a common phenomenon in clinical practice. However, 
the current status of physical restraints in intensive care unit (ICU) patients and related potential factors in 
China remains unclear. We aimed to evaluate the status of physical restraint use of patients in ICU, and to 
identify the potential factors affecting the physical restraint use.
Methods: Patients in 16 ICUs of five hospitals from September 15 to October 15, 2019 were included. 
The ICU Patients’ Physical Restraint Evaluation Scale was used for survey investigation. The basic 
information, the behavioral, treatment and muscle strength level with 35 detailed items were collected 
and evaluated. Multivariate logistic regression analyses were performed to identify the potential risks of 
physical restraint use.
Results: A total of 386 ICU patients were included, the incidence of physical restraint use was 59.07%. 
The incidence of physical restraint uses in patients with irritability, unconsciousness and disorientation, 
Richmond agitation-sedation scale (RASS) ≥2 or –3< RASS <2 were significantly higher that other conditions 
(all P<0.05); the incidence of physical restraint uses in patients with continuous renal replacement therapy 
(CRRT), temporary pacemaker, intracranial pressure (ICP) monitor, invasive blood pressure monitoring, 
tracheotomy, central venous catheter (CVC), extracorporeal membrane oxygenation (ECMO), peripheral 
intravenous infusion were significantly higher that other conditions (all P<0.05); the male gender, mechanical 
ventilation, retained catheters or tubes with level II or irritability were the independently influencing factors 
for the physical restraint use (all P<0.05).
Conclusions: The incidence of physical restraint use is rather high in ICU, clinical attentions are needed 
especially for those patients with male gender, mechanical ventilation, retained catheters or tubes with level 
II or irritability.
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Introduction

Physical restraint refers to the use of any physical or 
mechanical equipment, materials or tools to attach or be 
adjacent to the patient’s body so that the patient cannot be 
easily removed to restrict the patient’s free movement or 
prevent the patient from approaching some spaces (1). The 
use of physical restraint has become a common phenomenon 
in clinical practice at home and abroad, especially in 
the intensive care units (ICUs). Due to the unfamiliar 
treatment environment, the suffering of the disease, and 
the particularity of treatment, patients often experience 
nervousness, restlessness, thus they can unintentionally 
remove some important tubes for life supporting, such 
as tracheal intubation, central venous catheter (CVC) 
and other various drainage tubes (2). These acts not only 
cause physical trauma to the patient, but also bring a lot of 
treatment disturbances and risks (3). Therefore, ICU nurses 
often use physical restraints on patients during the nursing 
process to temporarily limit their activities to ensure the 
safety of patients and the smooth progress of treatment, 
so that the use of physical restraints is more common than 
other general departments among hospitals (4).

It’s been reported that although ICU accounts for about 
one-fifth of the total number of beds in hospitals, the use of 
physical restraints accounts for more than half of hospitals 
(5,6). A Canadian survey (7) on the use of physical restraint 
in mechanical ventilation patients have showed that about 
half of mechanically ventilated patients are physically 
restrained at least once during the period of ICU stay, with 
an average use of 4.1 days, of which 53% patients continue 
to use restraint more than 1 day. The incidence of physical 
restraint use in China is rather higher. Gu et al. (8). reported 
that 69.4% of ICU patients were physically restrained once 
or more. Chen et al. (9) conducted a survey on 102 ICU 
patients in Nanjing, and the result has showed that the 
incidence of physical constraints is 45.7%. Furthermore, 
there are many problems in the process of physical restraint 
use, such as unclear use indications, lack of relevant medical 
orders, and failure to inform family members or patients the 
details of physical restraint use et al. (10,11).

There have been many surveys on the current status 
of ICU physical restraint use in home and abroad, but 
the sample size of the reported surveys is relatively small. 
Multi-center survey with larger sample sizes on the current 
status and potential predicators of ICU patients’ physical 
restraint use are needed. The use of physical restraints can 
be affected by many factors. To regulate the use of physical 

restraints in ICUs and develop effective strategies and 
related guidelines for reducing the use of restraints, we must 
firstly understand the current status of physical restraints in 
ICU patients and related influencing factors. The purpose 
of this study is to evaluate the status of physical restraint 
use of patients in ICU, and to identify the potential factors 
affecting the physical restraint use, thereby providing 
theoretical basis for formulating targeted interventions in 
ICU practices.

We present the following article in accordance with 
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-563).

Methods

Ethical considerations

This present study was approved by the Medical Research 
Ethics Committee of our hospital (No. 20191068), and 
written informed consents were obtained from all the 
participants. And the study conformed to the provisions of 
the Declaration of Helsinki (as revised in 2013).

Participants

Our study design was a cross-sectional investigative study. 
The patients in 16 ICUs of five hospitals from September 
15 to October 15, 2019 were included. The inclusion 
criteria were the stay of patients must be ≥24 h and age 
≥18 years old. The exclusion criteria were: patients with 
a history of mental illness; patients in close isolation, or 
protective isolation.

Survey process

On-site investigations were conducted in the ICUs by two 
of our investigators after uniform training. We used the 
ICU Patients’ Physical Restraint Evaluation Scale (12) as 
survey tool. It’s been well-documented that the Cronbach’s 
coefficient of the total score of the evaluation scale was 
0.704, and the intra-evaluator correlation coefficient (ICC) 
was 0.946. The assessment scale is composed of two parts, 
the basic information form and the assessment content 
scale. The basic information includes: the patient’s gender, 
age, bed number, hospitalization number, main clinical 
diagnosis, and physical restraint site. The assessment 
content form includes the behavioral, treatment and 
muscle strength level in three dimensions for ICU patients, 
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with 35 detailed items for evaluation. Specifically, the 
tube importance judgement related to life was referred to 
previous report (13).

Before the data collection, the nurses who participated in 
the data collection were trained uniformly before the survey 
began, and the nurses were instructed to explain the survey 
purpose, method, meaning, requirements for completing 
the questionnaire, and the time required to complete 
the survey by using unified guidelines. In the process of 
data collection, investigators made clinical observations, 
consultation with the nurses in charge, and checked the 
medical records. When the questionnaire was recovered, 
the investigator rechecked the nursing process sheet and 
other medical records. If there were missing items and 
obvious logical errors, they were verified personally and 
modified accordingly.

Statistical analyses

All collected data were recorded and analyzed using SPSS 
23.0 software. The statistical descriptions were presented as 
frequency or rate, χ2 tests were used for comparisons. The 

continuous values were presented as mean and standard 
deviation, and t-tests were performed for data comparison. 
According to that whether to use physical restraint as the 
dependent variable, we set potential related factors that 
influence the occurrence of physical restraint as independent 
variables, and statistically significant indicators were further 
applied to multivariate logistic regression models. P<0.05 
was considered statistically significant in this present study.

Results

The characteristics of included patients

Of the 16 ICUs of five hospitals, a total of 386 patients 
were included in this present study, of which 228 patients 
have undergone physical restraint use, and the incidence of 
physical restraint use among the investigated ICU patients 
was 59.07%. As Table 1 presented, we included 119 female 
patients and 267 male patients, and the majority of the 
length of ICU stay was less than 1 week. And mechanical 
ventilation treatments were applied for 117 patients. 
Moreover, 89.64% patients received the treatments related 

Table 1 The characteristics of included patients

Items Characteristics Number of patients (%)

Gender Female 119 (30.83)

Male 267 (69.17)

The length of ICU stay 0–7 d 158 (40.94)

8–14 d 91 (23.57)

15–21 d 75 (19.43)

>21 d 62 (16.06)

Mechanical ventilation Yes 117 (30.31)

No 269 (69.69)

Retained catheters or tubes with level I Yes 346 (89.64)

No 40 (10.36)

Retained catheters or tubes with level II Yes 221 (54.66)

No 165 (42.74)

Retained catheters or tubes with level I include: (I) peripheral intravenous infusion; (II) nasogastric tube; (III) oxygen saturation probe, 
monitoring lead, blood pressure cuff; (IV) urinary catheter; (V) oxygen mask or nasal oxygen tube; (VI) drainage tube (abdominal cavity, 
pelvic cavity); retained catheters or tubes with level II: (I) artificial airway; (II) CVC; (III) PICC; (IV) arterial catheter; (V) nasointestinal tube; (VI) 
pulmonary artery catheter; (VII) temporary pacemaker; (VIII) continuously intravenous drug injection to maintain hemodynamic stability; (IX) 
ICP monitoring or ventricle drainage; (X) thoracic drainage tube. ICU, intensive care unit; CVC, central venous catheter; PICC, peripheral 
inserted central catheter; ICP, intracranial pressure.
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to catheter or tube use.

The behavioral characteristics of ICU patients

As Table 2 presented, the incidence of physical restraint 
uses in patients with irritability, unconsciousness and 
disorientation, Richmond agitation-sedation scale (RASS) 
≥2 or –3< RASS <2 was significantly higher that other 
conditions (all P<0.05).

The treatment characteristics of ICU patients

As Table 3 presented, the incidence of physical restraint 
uses in patients with continuous renal replacement therapy 
(CRRT), temporary pacemaker, intracranial pressure (ICP) 
monitor, invasive blood pressure monitoring, tracheotomy, 
CVC, extracorporeal membrane oxygenation (ECMO), 
peripheral intravenous infusion was significantly higher that 
other conditions (all P<0.05).

The muscle strength characteristics of ICU patients

As Table 4 presented, no significant differences in the muscle 
strength characteristics on the restraint use were found (all 

P>0.05).

The influencing factors of physical restraints use

As Table 5 showed, the male gender, mechanical ventilation, 
retained catheters or tubes with level II or irritability were 
the independently influencing factors for the physical 
restraint use (all P<0.05).

Discussion

There is a trend of reducing the use of ICU physical 
restraint in recent years (14). In this present study, the 
incidence of restraint use among the 16 ICUs is 59.07%, 
which is slightly higher than that previous reports (15,16). 
It is worth-noting that there are currently many countries 
with a low rate of ICU physical restraint. There were two 
ICUs in Turkey and four ICUs in the United Kingdom did 
not use physical restraint (17). Therefore, there is still much 
room for improvement in reducing the use of physical 
restraint use in ICU. The results of this present study 
have found that the patients with male gender, mechanical 
ventilation, retained catheters or tubes with level II or 
irritability have higher risks of physical restraint use.

Table 2 Behavioral characteristics of ICU patients

Items Characteristics
Physical restraint use

χ2 P
Yes No

Delirium Yes 195 12 1.996 0.130

No 33 146

Irritability Yes 203 8 1.401 0.042

No 25 149

Unconsciousness and 
disorientation

Yes 157 3 2.195 0.018

No 71 155

Consciousness and normal 
orientation

Yes 50 133 1.288 0.035

No 178 25

RASS ≥2 Yes 99 120 0.974 0.019

No 129 38

–3< RASS <2 Yes 137 142 1.137 0.025

No 91 16

RASS ≤–3 Yes 26 22 1.195 0.104

No 202 136

ICU, intensive care unit; RASS, Richmond agitation-sedation scale.
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The results of this study indicate that male ICU 
patients are more likely to be physically restrained. This is 
consistent with the reported results of Mion et al. (18). This 
may be because male patients are more prone to restlessness 
and discomfort with treatment, which is also the focus of 
physical restraint (19). The incidence of using physical 
restraint by patients with agitation is higher than that of 

patients in quiet status. Similar conclusions were obtained 
in the study by Choi et al. (20). In his study, patients with 
agitation and carrying high-risk catheters accounts for 
70.2% among the patients with physical restraint behavior. 
This also suggests that the correct assessment of the 
patient’s behavioral status can be used as an important 
aspect of the development of physical restraint decision-

Table 3 The treatment characteristics of ICU patients

Items Characteristics
Physical restraint use

χ2 P
Yes No

Picco Yes 12 1 1.395 0.102

No 216 157

CRRT Yes 20 0 0.000 0.000

No 208 158

Temporary pacemaker Yes 3 3 3.285 0.019

No 225 155

ICP monitor Yes 49 18 1.207 0.025

No 179 140

Invasive blood pressure monitoring Yes 63 1 2.146 0.013

No 165 157

Tracheotomy Yes 18 4 1.297 0.011

No 210 154

CVC Yes 147 42 3.241 0.048

No 81 116

PICC Yes 26 2 1.192 0.188

No 202 156

ECMO Yes 2 0 0.000 0.000

No 226 158

Peripheral intravenous infusion Yes 159 136 2.241 0.016

No 69 22

Nasal feeding tube Yes 75 38 1.806 0.211

No 153 120

Jejunal feeding tube Yes 8 1 1.375 0.182

No 220 157

Urinary catheter Yes 97 44 2.197 0.058

No 131 114

ICU, intensive care unit; Picco, pulse index continuous cardiac output; CRRT, continuous renal replacement therapy; ICP, intracranial 
pressure; CVC, central venous catheter; PICC, peripheral inserted central catheter; ECMO, extracorporeal membrane oxygenation.
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making assessment tools, especially the level assessment of 
patient agitation behavior (21).

Nearly all patients with mechanical ventilation use 
physical restraint to prevent any unplanned extubation, 
although a number of studies (22-24) have confirmed that 
physical restraint produce no significant effect in preventing 
accidental extubation related to mechanical ventilation. 
Some studies (25,26) have suggested that the main reason 
for the ineffective effect of physical restraint in preventing 
mechanical ventilation extubation is caused by improper 
physical restraint methods, such as loose restraint, etc., 
but some experts (2,27) believe that proper fixation of the 
catheters, timely meeting the various needs of patients 
with mechanical ventilation, and the provision of auxiliary 
expression tools are the fundamental effective measures to 

prevent unplanned extubation (3).
Prospective studies (28-30) have found that the use of 

sedatives is the most obvious predictor of ICU physical 
restraint use. However, the impact of sedative drugs on 
physical restraint is more complicated. On one hand, 
patients who need sedation generally have a certain degree 
of agitation, so they are more likely to be physically 
restrained (31). On the other hand, insufficient sedation 
will increase the use of restraints (32). For example, a 
survey (7) showed that patients with sedation and agitation 
score <3 had a significantly longer restraint time. And 
patients on daily sedation discontinuation regimens are 
significantly more likely to be constrained than other 
sedative patients (33). This may be due to insufficient 
sedation to control patient’s agitation, yet excessive 

Table 4 The muscle strength characteristics of ICU patients

Items Characteristics
Physical restraint use

χ2 P
Yes No

Normal muscle strength Yes 163 89 1.128 0.074

No 65 69

Can do resistance activities, but the movement are not flexible Yes 127 76 1.105 0.182

No 101 82

Limbs can lift off the bed, but cannot resist resistance Yes 35 29 3.259 0.087

No 193 129

Limbs can move in parallel on the bed, but they cannot lift off the bed Yes 31 26 1.146 0.894

No 197 132

muscle contraction can be measured, but no movement Yes 11 7 1.553 0.181

No 117 151

Completely paralyzed, no muscle contraction detected Yes 5 2 1.336 0.092

No 223 156

ICU, intensive care unit.

Table 5 Multi-logistic regression analysis on the influencing factors of physical restraints use

Factors β s χ2 P OR 95% CI

Male 0.605 0.278 4.741 0.029 1.832 1.062–3.158

Mechanical ventilation 0.769 0.236 10.592 0.001 2.158 1.358–23.430

Retained catheters or tubes with level II 0.458 0.218 4.408 0.036 1.581 1.031–2.425

Irritability 0.527 0.232 5.147 0.023 1.694 1.074–2.670
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sedation may cause other behavioral reactions, but 
both will increase the risk of physical restraint use (34). 
Therefore, the rational use of sedative drugs is particularly 
important for ICU patients (35).

It should be aware that nurses’ attitudes and beliefs on 
physical restraints are also key factors affecting the use of 
physical restraints. Previous surveys (36,37) show that most 
of ICU’s physical restraint decisions are made by nurses. It is 
therefore particularly important for nurses to have a correct 
and complete understanding of physical constraints (38). At 
present, the clinical nurse’s cognitive misunderstanding of 
physical restraint is exaggerating the effect of restraint use, 
ignoring the harm caused by restraint to patients, and at the 
same time using physical restraint as a method to protect 
themselves and reduce their workload, leading to a tendency 
to abuse (39,40). Previous study (41) has showed that 8% 
of nurses said that when there is insufficient manpower, 
more patients will be physically restrained to ensure 
medical safety. Therefore, it is necessary to actively guide 
the correct cognition of physical restraints of ICU nurses, 
enable nurses to grasp the indications of using physical 
restraints and know the harm that physical restraints may 
bring to patients (42). Furthermore, it’s necessary to learn 
to use physical restraints properly, and evaluate and observe 
patients in a timely manner (43).

Several limitations must be considered in this present 
study. Firstly, we took convenient sampling methods in 
different regions and different levels of hospitals to conduct 
the survey, the random and stratified sampling has not been 
performed, therefore, the obtained samples may be biased. 
Secondly, Cognitive impairment may be a risk factor of 
physical restraint use, there is a lack of mature and unified 
scales on the recognition, anxiety, depression and other 
mental state for ICU patients, it’s difficult for us to evaluate 
the relations of patient’s mental state with the restraints 
use. Thirdly, the sample size was rather small, it might 
underpower to detect the related risk factors for physical 
restraint use, future studies with larger sample size are 
needed.

In conclusion, the use of physical restraints in ICU 
is very common, and the patients with male gender, 
mechanical ventilation, retained catheters or tubes with 
level II or irritability may have higher risks of physical 
restraint use. However, limited by sample size, further 
interventional research should be conducted in the future to 
explore strategies and methods for effectively reducing and 
regulating ICU physical restraint use, and to evaluate the 

effectiveness and safety of strategies.
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