
Critical Care Explorations www.ccejournal.org 1

Critical Care 
ExplorationsLetter to the Editor

Copyright © 2020 The Authors. Published by Wolters Kluwer Health, Inc. 
on behalf of the Society of Critical Care Medicine. This is an open-access 
article distributed under the terms of the Creative Commons Attribution-Non 
Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permis-
sible to download and share the work provided it is properly cited. The work 
cannot be changed in any way or used commercially without permission from 
the journal.

Correlation Between Restraint Use and 
Engaging Family Members in the Care  
of ICU Patients

To the Editor:

Postintensive care syndrome, including impairment in 
cognition, mental health, and activities of daily living, is 
pervasive among ICU survivors, however effective inter-

ventions remain inadequate. Frequently implemented inpatient 
strategies, such as use of mechanical restraints, can adversely 
affect post-ICU outcomes, contributing to immobility and delir-
ium. The assessment of safe and nonpharmacologic interventions, 
including increased family engagement at the bedside, is crucial 
to augmenting ICU patient recovery. We evaluate the correlation 
between family member bedside engagement and ICU patient 
exposure to restraints via a retrospective cohort analysis of adult 
ICU patients at one academic medical center. Comparing a cohort 
of patients exposed to increased family engagement (n = 77) with 
a cohort of patients not exposed to the same (n = 67), we demon-
strate a clinical, but not statistically significant, reduction in the 
duration of restraint use. The adjusted difference via multivari-
able linear regression was –2.20 hours (95% CI, –5.15 to 0.76 hr). 
Similar results were obtained (–2.16; 95% CI, –4.80 to 0.47) with 
a stepwise regression model including variables that affected the 
outcome by 10% or more. This analysis suggests that the theory 
behind family engagement at the bedside as a means to reduce 
potentially restraint exposure and delirium should be explored in 
a prospective manner.

Mechanical restraint use is prevalent among mechanically ven-
tilated adults managed with a sedation protocol in the ICU (1).  
Although frequently intended for patient or clinician safety, 
mechanical restraints can lead to adverse physical and psycho-
logic consequences, including immobility, agitation, and delirium 
(2, 3). This is incongruent with current guidelines that emphasize 
minimizing sedation, enhancing mobility, and reducing iatrogenic 
harms in the ICU (4). In particular, the ICU Liberation Bundle 
is becoming an essential evidence-based guide to steer greater 
awareness toward interactive care, optimal pain control, and early 
mobilization, leading to significant improvements in ICU patient 
outcomes (5). A key component of the ICU Liberation Bundle lies 
in enhancing family engagement and empowerment. Although 
both providers and family members feel that family involve-
ment is important for patient care, there is minimal objective 
research examining how family involvement in care affects patient 

outcomes (6), specifically how restraint use is impacted. As the 
absence of family visitation and use of restraints are known to be 
individual risk factors for delirium in the ICU (7), we hypothe-
sized that engagement of families in the bedside care of patients 
would correlate with reduced restraint exposure in the ICU.

We performed a retrospective cohort analysis via chart review of 
145 patients admitted to the medical ICU (MICU) at Rhode Island 
Hospital, each with a critical care attending predicted ICU mortal-
ity of greater than 30%. These patients had been previously enrolled 
in a family participation study, conducted between October 2015 
and March 2017, which sought to empower family members 
to participate in the care of patients admitted to the ICU (8).  
In the primary study, Amass et al (8) demonstrated that offering 
family members the opportunity to participate in patient care 
was associated with increased engagement with the patient and 
reduced symptoms of post-traumatic stress disorder in the family 
members 90 days after patient death or discharge from the ICU. 
Additional details regarding the intervention and results of that 
study are described elsewhere (8). Here, we compare the cohort of 
patients exposed to increased family engagement (intervention) 
with the cohort of those not exposed to the same (control) and 
evaluated for duration of restraint use. As Rhode Island Hospital 
MICU has an open visitation policy, family members were not 
restricted by visiting hour policies or isolation concerns. Human 
subject approval was obtained from the local Institutional Review 
Board for this retrospective chart review.

We defined the primary outcome variable as the hours of 
restraint exposure per number of days exposed to restraints 
(restraint use/restraint days) to account for variable length of ICU 
stay. As per standard of care, nurses were required to document 
initiation and cessation of restraints. Chart abstraction was com-
pleted by one researcher (S.J.H.), and the abstracted data were 
confirmed by a separate author (T.H.A.) for validity and accuracy. 
Based on the available literature (3, 9), we defined several covari-
ables to account for confounding between the groups, focusing on 
variables known to increase risk for restraints or those associated 
with delirium. The covariables included length of stay in the ICU, 
Acute Physiology and Chronic Health Evaluation (APACHE) II 
score at admission to the ICU, age of the patient at enrollment, 
patient gender, level of education, family-reported patient race, 
patient history of substance abuse, recorded delirium via the 
Confusion Assessment Method ICU score (9, 10), and exposure 
to paralytics, mechanical ventilation, and vasopressors. Finally, to 
consider agitation, we defined a covariate based on the Richmond 
Agitation-Sedation Scale (RASS) score, calculated as the sum of 
hours of RASS score greater than 1 or less than 1 (representing 
either agitation or sedation) divided by the number of hours in 
the ICU, compared with the number of hours with an RASS score 
of 0 (no agitation or sedation) divided by the number of hours 
in the ICU. The control and intervention groups were compared 
using a two-sided t test or chi square, dependent on the variable, 
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to generate p values with an alpha significance level of 0.05. 
Multivariable linear regression was then used to generate adjusted 
outcomes with two-sided 95% CIs. All covariates were initially 
included to generate an adjusted outcome variable, and then a 
sensitivity analysis was performed to evaluate which covariables 
adjusted the outcome by 10% or more. A stepwise regression anal-
ysis was then performed, sequentially including those variables 

that affected the outcome by 10% or more, presented as an addi-
tional model of confounding.

The patients in both cohorts were similar with regard to demo-
graphics and the defined covariates, as presented in Table 1. For 
the primary outcome of restraint hours per restraint day, there was 
an unadjusted difference of –1.72 hours between the control and 
intervention groups, though this was not statistically significant 

TABLE 1. Patient Demographics

Patient Demographics
Control  
(n = 67)

Intervention  
(n = 77) p

Mean age (sd) 65.48 (2.21) 64.19 (2.06) 0.67

Gender, % male (n) 50.75 (34) 46.75 (36) 0.63

Mean Acute Physiology and Chronic Health Evaluation II (sd) 27.91 (1.00) 27.61 (1.02) 0.84

Level of education % (n)

 Primary or elementary 1.49 (1) 1.30 (1) 0.30

 Secondary or junior high 11.94 (8) 12.99 (10)

 High school 32 (48) 58.44 (45)

 College or university 14 (21) 20.78 (16)

 Advanced degree 8.96 (6) 5.19 (4)

 Did not attend school 1.49 (1) 1.30 (1)

 None given 7.46 (5) 0 (0)

Race %, (n)

 White 74.63 (50) 87.01 (67) 0.19

 Black or African American 7.46 (5) 2.60 (2)

 Other 14.9 (11) 10.4 (8)

 None given 2.99 (2) 0 (0)

Country of birth, % United States (n) 77.61 (52) 84.42 (65) 0.297

Mean days of delirium (sd) 4.01 (3.79) 3.66 (3.75) 0.58

Mean total ICU hours (sd) 116.93 (16.95) 107.22 (10.28) 0.61

Mean days exposed to paralytic (sd) 0.55 (0.12) 0.86 (0.32) 0.40

Mean days intubated (sd) 2.99 (0.48) 3.14 (0.46) 0.81

Mean days exposed to vasopressors (sd) 1.94 (0.30) 1.96 (0.36) 0.97

Mean days exposed to sedation (sd) 1.85 (0.35) 2.61 (0.43) 0.18

Alcohol abuse history, % yes (n) 14.93 (10) 18.18 (14) 0.27

Substance Abuse, % yes (n) 7.46 (5) 10.39 (8) 0.37

(Total hours RASS below –1 + total hours RASS above 1)/(total ICU hours) 0.39 (0.05) 0.46 (0.05) 0.25

(Total hours RASS = 0)/(total ICU hours) 0.24 (0.03) 0.24 (0.035) 0.87

Mean total restraint hours (sd) 30.25 (6.01) 28.25 (5.16) 0.80

Mean ICU LOS, d (sd) 5.85 (0.72) 5.23 (0.45) 0.46

Mean days exposed to restraints (sd) 1.88 (0.32) 1.78 (0.27) 0.81

Mean total restraint hours/LOS (sd) 4.91 (0.79) 4.76 (0.69) 0.88

Mean total restraint hours/mean days exposed to restraints (sd) 14.78 (0.82) 13.06 (0.89) 0.19

LOS = length of stay, RASS = Richmond Agitation-Sedation Scale.
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(14.78 sd 0.82 hr vs 13.06 sd 0.89 hr, p = 0.19) (Table  1). The 
adjusted mean difference between the control and intervention 
cohorts was also not significant when analyzed via multivariable 
linear regression including the defined covariates (–2.20 hr; 95% 
CI, –5.15 to 0.76; p = 0.142) or via stepwise regression (–2.16 hr; 
95% CI, –4.80 to 0.47; p = 0.106) (Table 2). This stepwise regres-
sion included variables that affected the outcome by 10% or more, 
which were race, APACHE II score, days of sedation, level of edu-
cation, and days exposed to paralytic.

Our results do not demonstrate a statistical difference in mean 
restraint exposure between the cohorts of patients exposed to 
increased family engagement compared with the patients not exposed 
to the same. However, in both the unadjusted and adjusted models, 
we observed an apparent reduction in restraint hours, which may 
offer clinical significance in reducing restraint time. These results are 
limited by several important factors. First, by design, a retrospective 
cohort study cannot account for all confounding variables; there are 
likely unmeasured confounders that affected the analysis. In an effort 
to mitigate this limitation, covariates were clearly defined given the 
data available within the original data set, data via chart abstraction, 
and based on previous literature. Second, the two cohorts were each 
composed of relatively small numbers of patients. Although Table 1 
demonstrates that the groups were well-balanced and likely repre-
sentative of the general tertiary-care adult ICU population, the rela-
tively small sample size limits the analysis. Restraint use practices 
may also vary between different hospital ICUs, so the single study 
nature of this study cannot account for institutional differences. 
Additionally, the outcome variable was dependent on accurate docu-
mentation of restraint time in the patient’s medical record. Although 
variable documentation practices likely influenced the outcome, this 
could not be accounted for in our statistical modeling. Finally, as a 
novel intervention of engaging family members in the hands-on care 
of the patients, there may have been an unmeasured impact of nurs-
ing trust or lack of trust with the families. Meaning, if given more 
time exposed to an intervention such as this, it is possible that the 
bedside nurses may have allowed more, or less, restraint-free time 
with family present and engaged. If a future trial considers a restraint 
exposure outcome prospectively, it would be important to engage 
nursing to understand the impact of such an intervention on their 
willingness to place or remove restraints.

In spite of the limitations outlined above, this cohort analysis 
suggested a reduction in restraint exposure in the patients whose 

families were encouraged to participate in their care. Additional 
prospective analysis is needed to evaluate the impact of increased 
bedside family engagement as a safe intervention to reduce delir-
ium and improve patient recovery.

The authors would like to thank the bedside nurses involved in 
the care of these critically ill patients, as well as the participants of 
this study.

This research was completed at Rhode Island Hospital.
Dr. Amass was supported by a National Heart, Lung, and Blood 

Institute Grant (T32 HL134625) during the data collection for this 
manuscript. The remaining authors have disclosed that they do 
not have any potential conflicts of interest.

Sarah J. Hochendoner, MD, Division of Pulmonary, Allergy, 
and Critical Care Medicine, Department of Medicine, Penn 
State Health Milton S. Hershey Medical Center, Hershey, PA; 
Gianluca Villa, MD, Department of Health Science, Section 
of Anesthesia, Intensive Care, and Pain Medicine, Azienda 
Ospedaliero-Universitaria Careggi, Florence, Italy; Emily Sokol, 
MPH, Brown University School of Public Health, Providence, 
RI; Mitchell M. Levy, MD, Jason M. Aliotta, MD, Department 
of Pulmonary, Critical Care and Sleep Medicine, Rhode Island 
Hospital, Providence, RI, and Warren Alpert School of Medicine, 
Brown University, Providence, RI; Timothy H. Amass , 
MD, ScM, Division of Pulmonary Sciences and Critical Care 
Medicine, Department of Medicine, University of Colorado 
School of Medicine, Denver, CO, and Department of Veterans 
Affairs, Eastern Colorado Health Care System, Denver, CO

REFERENCES
 1. Rose L, Burry L, Mallick R, et al: Prevalence, risk factors, and outcomes 

associated with physical restraint use in mechanically ventilated adults. J 
Crit Care 2016; 31:31–35

 2. Rose L, Dale C, Smith OM, et al: A mixed-methods systematic review 
protocol to examine the use of physical restraint with critically ill adults 
and strategies for minimizing their use. Syst Rev 2016; 5:194

 3. Micek ST, Anand NJ, Laible BR, et al: Delirium as detected by the CAM-
ICU predicts restraint use among mechanically ventilated medical 
patients. Crit Care Med 2005; 33:1260–1265

 4. Devlin JW, Skrobik Y, Gélinas C, et al: Executive summary: Clinical prac-
tice guidelines for the prevention and management of pain, agitation/
sedation, delirium, immobility, and sleep disruption in adult patients in 
the ICU. Crit Care Med 2018; 46:1532–1548

 5. Pun BT, Balas MC, Barnes-Daly MA, et al: Caring for critically ill patients 
with the ABCDEF bundle: Results of the ICU liberation collaborative in 
over 15,000 adults. Crit Care Med 2019; 47:3–14

 6. Liput SA, Kane-Gill SL, Seybert AL, et al: A review of the perceptions of 
healthcare providers and family members toward family involvement in 
active adult patient care in the ICU. Crit Care Med 2016; 44:1191–1197

 7. Van Rompaey B, Elseviers MM, Schuurmans MJ, et al: Risk factors for 
delirium in intensive care patients: A prospective cohort study. Crit Care 
2009; 13:R77

 8. Amass TH, Villa G, O’Mahony S, et al: Family care rituals in the ICU to 
reduce symptoms of post-traumatic stress disorder in family members—a 
multicenter, multinational, before-and-after intervention trial. Crit Care 
Med 2020; 48:176–184

 9. Luk E, Sneyers B, Rose L, et al: Predictors of physical restraint use in 
Canadian intensive care units. Crit Care 2014; 18:R46

 10. Ely EW, Inouye SK, Bernard GR, et al: Delirium in mechanically venti-
lated patients: Validity and reliability of the confusion assessment method 
for the intensive care unit (CAM-ICU). JAMA 2001; 286:2703–2710

DOI: 10.1097/CCE.0000000000000255

TABLE 2. Results

 

Adjusted Mean Difference in 
Restraint Time Between  
Control and Intervention 

Groupsa (hr) Adjusted p

All variables –2.20 (95% CI, –5.15 to 0.76) 0.142

Stepwise regressionb –2.16 (95% CI, –4.80 to 0.47) 0.106
aThe adjusted mean difference in restraint time between the control and interven-
tion cohorts was performed via multivariable linear regression including the 
defined covariates, which are outlined in Table 1. For comparison, the unadjusted 
difference (hr) was –1.72 (95% CI, –4.23 to 0.80).
bThe stepwise regression included variables that affected the outcome by 10% or 
more, including race, Acute Physiology and Chronic Health Evaluation II, days of 
sedation, level of education, and days exposed to paralytic.


