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Purpose: Physical restraints are used routinely in intensive care units (ICUs) and have negative effects. It is critical to identify the 
impact factors of physical restraints on critically ill patients. The present study investigated the prevalence of physical restraints and 
impact factors associated with their use in a large cohort of critically ill patients over one year.
Patients and Methods: A retrospective cohort study was performed in multiple ICUs at a tertiary hospital in China in 2019 using 
observational data from electronic medical records. The data consisted of demographics and clinical variables. Logistic regression was 
used to assess the independent impact factors for the use of physical restraint.
Results: The analysis consisted of 3776 critically ill patients with a prevalence of physical restraint use of 48.8%. The logistic 
regression analysis indicated that physical restraint use was associated with independent risk factors, including surgical ICU 
admission, pain, tracheal tube placement, and abdominal drainage tube placement. Physical restraint use was associated with 
independent protective factors, including male sex, light sedation, muscle strength, and ICU length of stay.
Conclusion: The prevalence of physical restraint use in critically ill patients was high. Tracheal tubes, surgical ICU, pain, abdominal 
drainage tubes, light sedation, and muscle strength were independent variables associated with the use of physical restraint. These 
results will assist health professionals in identifying high-risk physical restraint patients based on their impact factors. Early removal of 
the tracheal tube and abdominal drainage tube, pain relief, light sedation, and improvements in muscle strength may help reduce the 
use of physical restraints.
Keywords: critical care, restraints, physical, epidemiology, nursing

Introduction
A physical restraint (PR) is defined as any action or procedure that prevents aperson’s free body movement to aposition 
of choice and/or normal access to his/her body by the use of any method, attached or adjacent to aperson’s body that he/ 
she cannot control or remove easily. 1 There are wide variations in estimates of PR prevalence in intensive care units 
(ICUs) between countries. PR is prevalent in the United States and Canada at a rate of 16.6 to 56%.2–4 PR is widely used 
in Europe and ranges from 0% in the United Kingdom and Portugal to 100% in Italy according to the units surveyed.5 

Data from 44 ICUs in Australia and New Zealand showed that the utilization rate of PR was 8%.6 The prevalence of PR 
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use is 32.9% and 35.8% in ICUs in Japan and Jordan, respectively.7,8 Two cross-sectional surveys in China showed that 
59.07% and 61.2% of critically ill patients were physically restrained.9,10 Because PR restricts patient’ free movement, 
increase pressure on the restrained limbs and restricts blood circulation, multiple clinical complications are associated 
with PR in ICUs, including neurovascular complications (eg, redness, limb movement, edema, and color 
complications),11 pressure injuries,12 unplanned extubation,13 agitation,14 delirium,15,16 posttraumatic stress disorder,17 

depression, anxiety, anger, social isolation, and reduction of personal autonomy.18,19

PR may increase the risk of cardiac arrest in a certain instances (eg, if a patient used cocaine prior to being 
restrained).20 A retrospective analysis found that vest and strap restraints caused 122 deaths.21 Due to the negative 
effects of PR, multiple associations published guidelines that advocate for reduced use of PR.22–24 For example, 
the PR guideline published by the Registered Nurses’ Association of Ontario recommended that a nurse should 
perform a risk assessment of the patient upon admission and on an ongoing basis to identify any risk factors that 
may lead to PR.24 Therefore, identifying the impact factors for PR in critically ill patients is paramount because it 
allows early detection of patients who may be negatively affected by PR, and it promotes alternative approaches 
to PR.

Previous studies investigated the impact factors for PR use in ICUs. One prospective cohort study found that an 
endotracheal tube (odds ratio (OR), 7.38; 95% confidence interval (CI), 3.43–15.87), exposure to benzodiazepines 
(OR, 6.27; 95% CI, 3.05–12.90) or propofol (OR, 3.78; 95% CI, 1.52–9.40), delirium (OR, 2.94; 95% CI, 1.27–6.80), 
and enteral tube (OR, 2.53; 95% CI, 1.28–4.99) were associated with PR use in ICUs in the United States.2 PR use was 
associated with several independent impact factors, including delirium (OR, 11.235; 95% CI, 4.695–26.886), mechan
ical ventilation (OR, 6.345; 95% CI, 3.057–13.168), and age ≥ 75 years (OR, 13.355; 95% CI, 4.540–39.293), 
according to a cross-sectional study. The use of analgesics (OR, 0.296; 95% CI, 0.146–0.601) was an independent 
protective factor against PR use.10 Another prospective, cross-sectional study showed that male sex (OR, 1.832; 95% 
CI, 1.062–3.158), mechanical ventilation (OR, 2.158; 95% CI, 1.358–23.430), life-threatening treatment interruption 
(OR, 1.581; 95% CI, 1.031–2.425) and irritability (OR, 1.694; 95% CI, 1.074–2.670) were independent risk factors for 
PR use. However, there may be issues with these existing studies. First, healthcare professionals’ decision-making for 
PR has marked cultural heterogeneity.25 There may be differences in the factors that affect the decision-making for PR 
use by healthcare professionals in different cultural contexts, which means that different factors may influence PR use 
in critically ill patients. Therefore, the impact factors of PR may vary in different countries. Second, most studies on 
the impact factors of PR in China were cross-sectional studies and may only reflect the impact factors of PR at the 
investigation time point. These studies did not identify the impact factors of ICU patients during their ICU stay. 
Knowing the prevalence of PR use days/days in ICU is preferred over the prevalence of the number of patients with 
PR use/number of patients in the ICU because it provides a more accurate representation of how long patients are 
subjected to PR during their ICU stay. Reducing the duration of PR may have more clinical implications than 
shortening the frequency of PR. Practitioners who understand the factors that affect patients with a longer duration 
of PR can provide more targeted clinical treatment and nursing care. The sample size for existing studies was relatively 
small, which may explain the wide 95% CIs of the ORs.

Therefore, the present study investigated the prevalence of PR and impact factors associated with PR use in a large 
cohort of critically ill patient in China over one year.

Materials and Methods
Study Design
This study was an observational electronic medical record (EMR) based retrospective cohort study. The clinical research 
ethics committee of The Second Affiliated Hospital Zhejiang University School of Medicine independently approved the 
study protocol (No. 2020131). Due to the retrospective design, the ethics committee approved a waiver of informed 
consent. To protect the privacy of study participants, study data were kept confidential. The Declaration of Helsinki was 
followed in the performance of this study.
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Inclusion and Exclusion Criteria
We included consecutive patients (≥18 years) who were admitted to one of the following ICUs at a tertiary hospital in 
Hangzhou, China from January 1, 2019 to December 31, 2019: two mixed medical-surgical ICUs (62 beds in total), the 
emergency ICU (16 beds), and the surgical ICU (12 beds). Patients with previous psychiatric disorders and incomplete 
information were excluded.

Study Definitions
PR was defined as any action or procedure that prevents a person’s free body movement to a position of choice and/or 
normal access to his/her body by the use of any method, attached or adjacent to a person’s body that he/she cannot 
control or remove easily.1 Based on this definition, PR included wrist or ankle ties, belts, hand mitts that were attached or 
tied to the bed or other surface, and sheet ties. Side rails were not within the definition scope of PR. Critical care nurses 
were the main decision-maker for PR at the study site, and the method to identify PR was based on their clinical 
experience. The intensivist prescribed orders to implement PR in the physician order entry system. The nurse immedi
ately implemented PR on the patient and recorded the time in nursing record systems. When they believed that the patient 
no longer required PR (eg, when the patient was conscious and without endotracheal tube), they communicated with the 
intensivist and the intensivist prescribed orders to relieve PR. The nurse removed the PR and recorded the time in nursing 
record systems. The number of PR use days refers to the time between the patient’s use of PR and the release of PR in the 
nursing record system.

Selection of Variables
The selection of variables were derived from a literature review and our previous qualitative descriptive studies.26,27 

Based on the literature, age, sex, comorbidities, mechanical ventilation (MV), irritability, exposure to benzodiazepines or 
propofol, delirium, life-threatening treatment interruption, endotracheal tube, enteral tube, and nurse-to-patient ratio may 
be impact factors associated with PR use. According to our previous qualitative descriptive studies,26,27 patients with 
high-risk catheters (eg, endotracheal tube), ability to self-extube (eg, normal muscle strength), no recognition of catheters 
(eg, delirium) and intolerance to the tracheal tube (eg, pain) were more likely to be physically restrained.

Because the main purpose of benzodiazepines or propofol is sedation and analgesia, we extracted sedation and pain 
scores of patients instead of exposure to benzodiazepines or propofol. Pain was assessed at the study sites using 
a numerical rating scale (NRS) every two hours. NRS scores equal to or less than two were considered “no pain” or 
“no effect of pain”, and scores greater than two are considered “with pain”. Depth of sedation was assessed every four 
hours using the Richmond Agitation Sedation Scale (RASS) when the patients received sedative drugs. RASS scores 
equal to or less than negative three were considered “deep sedation”, negative two to zero was considered “light 
sedation”, and greater than one was considered “agitation”. Muscle strength was evaluated every 12 years using the 
Medical Research Council (MRC) scale.28 MRC scores equal to or less than one were considered “no muscle strength”, 
and MRC scores greater than one were considered “with muscle strength”.

The Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) was used to assess delirium every 
morning (8:00) and evening (20:00). The CAM-ICU was not used when the patient was receiving sedative drugs. In 
addition to routine assessment, patients were reassessed based on changes in status. Our previous qualitative descriptive 
studies indicated that nurses did not accurately identify or assess critically ill patients with delirium.26,27 Therefore, the 
data related to delirium in the EMR may be inaccurate. To test our idea and determine whether the NRS, RASS, and 
MRC assessments were accurate, we included 30 patients to validate the EMR variables (NRS, RASS, MRC, and CAM- 
ICU) with the researcher assessments. The kappa coefficients for the NRS, RASS, and MRC outcomes were 0.634, 
0.874, and 0.867, respectively, and all p values were less than 0.001. However, the kappa coefficient for the CAM-ICU 
outcome was 0.194 (p = 0.073). Therefore, the results of delirium in the EMR database were inaccurate, and we did not 
extract these data.

Although the Glasgow Coma Scale (GCS) score, Acute Physiology and Chronic Health Evaluation II (APACHE II) 
and nurse-to-patient ratio may impact PR use, we were unable to extract these data due to the lack of these data in the 
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EMR. Due to the lack of definition of high-risk catheters, we extracted all data related to catheters or tubes in the EMR 
database. The final variables that we extracted included demographics (sex and age) and clinical variables (ward, history 
of hypertension, history of diabetes, history of alcohol consumption, history of smoking, pain, depth of sedation, muscle 
strength, ICU length of stay, duration of MV, intraventricular drainage tubes, tracheal tubes, nasogastric tubes, nasoen
teric tubes, central venous catheters, peripherally inserted central catheters, peripheral venous catheters, chest drainage 
tubes, abdominal drainage tubes, lumbar drainage tubes, pelvic drainage tubes, hemodialysis catheters, and urethral 
catheters).

Data Collection and Analysis
Data were collected using a validated prospective EMR database. The prevalence of PR was calculated by dividing the 
number of days in which patients were physically restrained by the total length of ICU stay (days) for all patients. 
Patients were categorized into two groups based on the presence or absence of PR. The presence of PR indicated that the 
patient underwent PR at least once during the ICU stay. The absence of PR indicated that the patient did not receive PR 
during the ICU stay, regardless of the type. We compared the demographics and other variables between these two 
groups. Continuous variables are characterized by the mean (standard deviation) or median (interquartile range), and 
categorical variables are described as counts and percentages. The analysis of continuous variables was performed using 
t-tests or Mann–Whitney tests. The chi-squared test, corrected chi-squared test, and Fisher’s exact test were used to 
analyze categorical variables. We explored factors potentially associated with PR using multivariable logistic regression, 
including patient characteristics. The significant variables were entered in a stepwise manner (significance level for 
entering effects, 0.05; significance level for removing effects, 0.1) when the univariate analysis of the two groups was 
statistically significant. ORs were reported with 95% CIs in logistic regression models. Statistical analysis was performed 
using IBM SPSS Statistics Version 26.0 (IBM Corp., Armonk, NY, USA). STROBE (Strengthening the Reporting of 
Observational Studies in Epidemiology) guidelines were followed in reporting the study.

Results
There were 5377 patients admitted to the ICUs during this 1-year study period. In our cohort, 3776 patients were 
included after excluding patients with incomplete or missing data (1033 patients), and patients younger than 18 years 
(568 patients). The total number of days when 2574 patients were physically restrained was 10,768. During the study 
period, 22064.77 days were spent on the ICU by all patients. Therefore, the prevalence of PR was 48.8%. The median 
duration of PR use was 0.68 days (IQR 0–2.51).

Among the patients with PR, the median duration of PR use was 1.43 days (IQR 0.65–4.36). There were significant 
differences in sex, ward, pain, sedation, muscle strength, ICU length of stay, duration of MV, tracheal tubes, nasogastric 
tubes, central venous catheters, abdominal drainage tubes, pelvic drainage tubes, and urethral catheters between patients 
without PR and patients with PR. The details of the demographics and clinical variables are presented in Table 1.

Multivariate logistic regression included these variables. Based on the results of the final stepwise logistic regression 
analysis, the variables associated with PR use were surgical ICU (OR, 2.082; 95% CI, 1.530–2.833), pain (OR, 1.938; 
95% CI, 1.599–2.350), tracheal tubes (OR, 9.013; 95% CI, 7.417–10.953), abdominal drainage tubes (OR, 1.755; 95% 
CI, 1.279–2.408), male sex (OR, 0.837; 95% CI, 0.704–0.996), light sedation (OR, 0.501; 95% CI, 0.405–0.619), muscle 
strength (OR, 0.703; 95% CI, 0.590–0.836), and ICU length of stay (OR, 0.985; 95% CI, 0.976–0.995). The results of 
multivariate logistic regression are shown in Table 2 and Figure 1. A p value < 0.01 was observed in the Hosmer- 
Lemeshow test, which may be a result of the large sample size and made adjustment of the model more difficult. The Cox 
& Snell R2 was 0.257, and the Nagelkerke R2 was 0.36, which indicated that the model was well fitted.

Discussion
This large retrospective cohort study showed that the prevalence of PR was high in critically ill patients in China. The 
prevalence of PR was 48.8%. Among critically ill patients who underwent PR, the median duration of PR use was 1.43 
days (IQR 0.65–4.36). The results of logistic regression analysis suggested that tracheal tubes, surgical ICU, pain, 
abdominal drainage tubes, light sedation, and muscle strength were closely related to PR use.
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Table 1 Characteristics of Patients with and without Physical Restraints

Variables PR Absent (n = 1202) PR Present (n = 2574) p-value

Age, Mean (range) 59 (18–97) 59 (18–96) 0.923

Sex 0.031*

Females, n(%) 391 (32.5) 930 (36.1)

Males, n(%) 811 (67.5) 1644 (63.9)

Ward <0.001***

General, n(%) 705 (58.7) 1609 (62.5)

Emergency, n(%) 421 (35.0) 528 (20.5)

Surgical, n(%) 76 (6.3) 437 (17.0)

History of hypertension 0.326

No, n(%) 713 (59.3) 1570 (61.0)

Yes, n(%) 489 (40.7) 1004 (39.0)

History of diabetes 0.754

No, n(%) 1043 (86.8) 2243 (87.1)

Yes, n(%) 159 (13.2) 331 (12.9)

History of alcohol consumption 0.396

Denial, n(%) 648 (53.9) 1442 (56.0)

Occasional, n(%) 261 (21.7) 490 (19.0)

Regular, n(%) 169 (14.1) 357 (13.9)

Heavy, n(%) 2 (0.2) 5 (0.2)

Abstinence, n(%) 122 (10.1) 280 (10.9)

History of smoking 0.157

Denial, n(%) 677 (56.3) 1463 (56.9)

Occasional, n(%) 53 (4.4) 85 (3.3)

≤10 cigarettes per day, n(%) 72 (6.0) 145 (5.6)

10–20 cigarettes per day, n(%) 149 (12.4) 290 (11.3)

>20 cigarettes per day, n(%) 89 (7.4) 176 (6.8)

Abstinence, n(%) 162 (13.5) 415 (16.1)

Pain-NRS <0.001***

≤2, n(%) 425 (35.4) 750 (29.1)

>2, n(%) 777 (64.6) 1824 (70.9)

(Continued)
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Table 1 (Continued). 

Variables PR Absent (n = 1202) PR Present (n = 2574) p-value

Sedation-RASS <0.001***

<-2, n(%) 224 (18.6) 971 (37.7)

0~-2, n(%) 853 (71.0) 1026 (39.9)

>0, n(%) 125 (10.4) 577 (22.4)

Muscle strength-MRC <0.001***

No, n(%) 723 (60.1) 1753 (68.1)

Yes, n(%) 479 (39.9) 821 (31.9)

ICU length of stay, median (IQR) 2.18 (0.93, 5.99) 2.85 (1.14, 7.66) <0.001***

Duration of MV, median (IQR) 0.04 (0, 2.61) 0.82 (0.46, 3.27) <0.001***

Intraventricular drainage tubes 0.241

No, n(%) 1161 (96.6) 2505 (97.3)

Yes, n(%) 41 (3.4) 69 (2.7)

Tracheal tubes <0.001***

No, n(%) 705 (58.7) 293 (11.4)

Yes, n(%) 497 (41.3) 2281 (88.6)

Nasogastric tubes <0.001***

No, n(%) 632 (52.6) 813 (31.6)

Yes, n(%) 570 (47.4) 1761 (68.4)

Nasoenteric tubes 0.486

No, n(%) 859 (71.5) 1811 (70.4)

Yes, n(%) 343 (28.5) 763 (29.6)

Central venous catheters <0.001***

No, n(%) 520 (43.3) 683 (26.5)

Yes, n(%) 682 (56.7) 1891 (73.5)

PICC 0.288

No, n(%) 1026 (85.4) 2230 (86.6)

Yes, n(%) 176 (14.6) 344 (13.4)

Peripheral venous catheters 0.332

No, n(%) 188 (15.6) 435 (16.9)

Yes, n(%) 1014 (84.4) 2139 (83.1)

Chest drainage tubes 0.052

No, n(%) 1195 (99.4) 2570 (99.8)

Yes, n(%) 7 (0.6) 4 (0.2)

(Continued)

https://doi.org/10.2147/RMHP.S408919                                                                                                                                                                                                                                

DovePress                                                                                                                                      

Risk Management and Healthcare Policy 2023:16 950

Cui et al                                                                                                                                                               Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


The reported prevalence of PR use varies in different countries. The prevalence of PR use in this study was lower than 
previous studies performed in China. The prevalence of PR was 53.9% in a 2007 study in Nantong, China.10 The 
prevalence of PR was calculated by dividing the number of shifts in which patients were restrained by the total length of 
ICU stay (shifts) for all patients in this study, which is different from the present study. Another study in China in 2019 
demonstrated that the prevalence of PR was 59.07%. The prevalence of PR was calculated by dividing the number of 

Table 1 (Continued). 

Variables PR Absent (n = 1202) PR Present (n = 2574) p-value

Abdominal drainage tubes <0.001***

No, n(%) 1131 (94.1) 2133 (82.9)

Yes, n(%) 71 (5.9) 441 (17.1)

Lumbar drainage tubes 0.910

No, n(%) 1171 (97.4) 2506 (97.4)

Yes, n(%) 31 (2.6) 68 (2.6)

Pelvic drainage tubes <0.001***

No, n(%) 1170 (97.3) 2350 (91.3)

Yes, n(%) 32 (2.7) 224 (8.7)

Hemodialysis catheters 0.170

No, n(%) 1084 (90.2) 2283 (88.7)

Yes, n(%) 118 (9.8) 291 (11.3)

Urethral catheters <0.001***

No, n(%) 394 (32.8) 615 (23.9)

Yes, n(%) 808 (67.2) 1959 (76.1)

Notes: *Indicates statistical significance with p < 0.05, ***Indicates statistical significance with p < 0.001. 
Abbreviations: PR, physical restraints; NRS, Numerical Rating Scale; RASS, Ramsay Sedation Scores; MRC, the medical research council; IQR, Interquartile Range; MV, 
Mechanical ventilation; PICC, Peripherally Inserted Central Catheters.

0.1 1 10

Abdominal drainage tubes

Tracheal tubes

ICU length of stay

Muscle strength

Light Sedation

Pain

Surgical ICU

Males

Odds ratio (95% CI)

Figure 1 Forest plot of influence factors for the use of physical restraints.
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patients restrained by the total number of all patients in this study, which is also different from the present study. 
Although there are no clear standards on the prevalence of PR, the Handbook of Nursing-Sensitive Quality Indicators 
published by the National Institute of Hospital Administration29 defined the calculation method of the prevalence of PR 
by dividing the number of days in which patients were physically restrained by the total length of ICU stay (days) for all 
patients, which is consistent with the calculation method of our study. In addition to the difference in the calculation 
method of the prevalence of PR, differences in study designs and survey locations may also be one of the reasons for the 
differences. A prospective observational study in Toronto, Canada found that 235 patients were admitted to the ICU, and 
102 of these patients underwent PR from November 2019 to March 2020.30 PR was present in 43.4% of critically ill 
patients in this study, which is lower than our study. The median prevalence of PR use in a mixed-methods study 
performed in 17 ICUs in Spain was 19.11%.31 However, this study did not report the calculation method of the 
prevalence of PR. In another Japanese study, 259 of 787 critically ill patients received PR. Therefore, PR was present 
in 32.9% of critically ill patients in this study, which is lower than our study. In a point prevalence study in Australia and 
New Zealand, PR was present in only 7.6% (48/627) of critically ill patients. “The prevalence of PR” reported by these 
studies was the prevalence at a certain time point, rather than the prevalence of PR of the patients during ICU stay. 
However, this method reflects the current status of PR use in critically ill patients to some extent. According to the 
aforementioned related studies, it is recommended to upgrade the original institutions, update the details of the process 
for implementing PR, clarify the use of PR indicators, and release indicators. More effort must be made to educate nurses 
about the harmful effects of PR and suggest alternatives.10

Our study found that many factors influenced the use of PR, such as tracheal tubes, surgical ICU, pain, abdominal 
drainage tubes, light sedation, and muscle strength. The possibility of PR use was 9.013 times higher in patients with 
a tracheal tube than patients without a tracheal tube. Previous studies demonstrated that factors associated with PR use 
included endotracheal and mechanical ventilation.2,10,32 A point prevalence study performed across Europe found that PR 

Table 2 Logistics Regression Model of Influencing Factors for the Use of Physical Restraints

Variables B S.E. Wald OR Exp (B) 95% CI p-value

Lower Bound Upper Bound

Constant −0.591 0.161 13.469 0.554 <0.001***

Males −0.178 0.088 4.035 0.837 0.704 0.996 0.045*

Ward 27.770 <0.001***

General ICU – – – REF – – –

Emergency ICU −0.151 0.096 2.452 0.860 0.712 1.039 0.117

Surgical ICU 0.733 0.157 21.790 2.082 1.530 2.833 <0.001***

Pain 0.662 0.098 45.415 1.938 1.599 2.350 <0.001***

Sedation 55.886 <0.001***

Deep sedation – – – REF – – –

Light Sedation −0.691 0.108 41.108 0.501 0.405 0.619 <0.001***

Agitation 0.089 0.134 0.446 1.094 0.841 1.422 0.504

Muscle strength −0.353 0.089 15.820 0.703 0.590 0.836 <0.001***

ICU length of stay −0.015 0.005 8.991 0.985 0.976 0.995 0.003**

Tracheal tubes 2.199 0.099 488.926 9.013 7.417 10.953 <0.001***

Abdominal drainage tubes 0.563 0.161 12.136 1.755 1.279 2.408 0.001**

Notes: *Indicates statistical significance with p < 0.05, **Indicates statistical significance with p < 0.01, ***Indicates statistical significance with p < 0.001. 
Abbreviations: SE, Standard Error; OR, odds ratio; CI, confidence interval; REF, reference group; ICU, intensive care units.
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was predominantly used to protect patients from pulling/removing the endotracheal tube and lines.5 This study did not 
demonstrate that intravascular lines, such as central venous and arterial access, were associated with PR use.33,34 We 
found that the abdominal drainage tube was also an independent risk factor for PR use (OR, 1.755; p = 0.001). Patients 
with pain in our study indicated that the NRS score was greater than two, which meant that pain markedly influenced 
sleep. Patients with pain were more likely receive PR than patients without pain. This finding somewhat corroborates Gu 
et al,10 who found that the use of analgesics was an independent protective factor against PR use. Compared to deep 
sedation, the present study found that patients with light sedation were less likely to be physically restrained, and 
agitation did not influence PR use. This finding contrasts to previous studies that suggested that the predominant reason 
for PR use was agitation and “dangerous behaviors”.34 The most likely reason that light sedation was an independent 
protective factor against PR use was that it was associated with a shorter time to extubation (mean difference (MD), – 
0.77 d; 95% CI, –2.04 to –0.50)35,36 and a reduced tracheostomy rate (RR, 0.57; 95% CI, 0.41–0.80).37,38 The present 
study found that muscle strength (vs muscle weakness) was an independent protective factor against PR use. According 
to previous studies, muscle weakness was associated with a variety of factors, including sepsis, multi-organ failure, 
mechanical ventilation, and pre-admission status.39,40 One plausible explanation is that patients with muscle strength are 
more stable. Another finding is that the possibility of PR use was 2.082 times higher in patients admitted to the surgical 
ICU than patients admitted to the general ICU (medical-surgical mixed ICU). Because all patients admitted to the 
surgical ICU were postoperative patients in our study, postoperative patients may be more likely to receive PR. Previous 
studies demonstrated that PR use was more common in the chest ICU than in other ICUs.41 We also found that male sex 
was an independent protective factor against PR use (OR, 0.837; p = 0.045). This finding contrasts previous studies that 
suggested that PR was more commonly used in male patients.32,42 However, the p value was borderline and close to 0.05 
in the present study. Another protective factor that may be questioned is ICU length of stay because the 95% CI was very 
close to 1 (OR, 0.985; 95% CI, 0.976–0.995). Therefore, whether these two influencing factors truly influence PR use 
should be further verified.

This study is part of a guideline adaptation project.43 According to the guideline adaptation methodology CAN- 
Implement,44 the guideline adaptation group must outline the practice problem and define the scope of the topic 
and specific health questions at the beginning of the project. The present study clarified the prevalence and 
influencing factors of PR in critically ill patients. Combined with previous qualitative descriptive studies by our 
research team,26,27 PR and unplanned extubation, mechanical ventilation, pain, agitation/sedation, and family 
involvement were linked inextricably. These results provide important guidance for subsequent studies, including 
the discovery of relevant guidelines and systematic reviews, appraising evidence, and formulation of the direction 
and strength of recommendations for adapted guidelines.45–48 The findings of the present study should arouse the 
attention of nursing managers because PR is frequently implemented in critically ill patients and prompt inter
vention may be necessary. Clinical practitioners can identify high-risk patients with PR by assessing risk factors 
for PR use, and closer monitoring in the high-risk population is possible. Healthcare professionals can tailor their 
care plans to the unique needs of each patient. This personalized approach has the potential to improve overall 
patient outcomes.

Limitations
First, we could not collect clinical variables that may be associated with PR use in critically ill patients, such as the 
admission diagnosis, non-invasive ventilation, GCS score, APACHE II score and nurse-to-patient ratio, because of 
limitations in the EMR database. We also did not include delirium data for analysis due to inaccurate delirium 
assessment. Second, because our study was performed at a single center, the results may not be applicable to other 
clinical settings. However, we emphasize that this study was a cohort study performed over a one-year period in multiple 
ICUs in a tertiary hospital with a large number of cases. These findings could not be generalized to pediatric ICUs 
because we excluded these patients.
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Conclusion
Our study revealed a high prevalence of PR use (48.8%) in this cohort of critically ill patients. This study also 
demonstrated that tracheal tubes, surgical ICU, pain, and abdominal drainage tubes were identified as independent risk 
factors for PR use, whereas light sedation and muscle strength were independent protective factors for PR use. These 
findings help health professionals identify high-risk patients with PR by assessing risk factors. Early removal of the 
tracheal tube and abdominal drainage tube, relief of pain, light sedation, and improvement of muscle strength may 
contribute to reducing PR use. Health professionals should regularly assess risk factors and develop targeted interven
tions based on these risk factors to minimize the duration of PR use. Policy-makers should provide education and training 
to all healthcare professionals on early extubation, sedation, pain, mobilization, and other PR management in critically ill 
patients.
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