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IMPORTANCE The effect of wrist-strap physical restraints on outcomes in patients receiving
mechanical ventilation in the intensive care unit (ICU) remains uncertain.

OBJECTIVE To investigate the effect of a low-use wrist-strap physical restraint strategy in
critically ill patients receiving invasive mechanical ventilation.

DESIGN, SETTING, AND PARTICIPANTS Open-label randomized clinical trial conducted across 10
ICUs in France. Between January 5, 2021, and January 2, 2024, 405 adult patients who had
initiated invasive mechanical ventilation within the previous 6 hours and were expected to
require ventilation for at least 48 hours were enrolled. Follow-up was completed on May 17,
2024. Statistical analysis was conducted from June 1, 2025, to December 15, 2025.

INTERVENTIONS Patients were randomized to undergo either a restrictive, low-use physical
restraint strategy (wrist straps avoided unless necessary because of severe agitation, defined
as a Richmond Agitation-Sedation Scale score of �3 [on a scale from −5 (unresponsive) to 4
(combative)]; n = 201) or a liberal, high-use strategy (wrist straps applied systematically and
reassessed daily; n = 204). Discontinuation of restraints was allowed in patients who were
awake or extubated without delirium (measured via the Confusion Assessment Method for
the ICU).

MAIN OUTCOMES AND MEASURES The primary outcome was the number of days alive without
coma or delirium during the first 14 days after randomization. Secondary outcomes included
incidence of self-extubation and day-90 mortality.

RESULTS Among 396 patients with available primary outcome data, the median (IQR) age was
65 (56-73) years, 245 (62%) were male, and the median (IQR) Sequential Organ Failure
Assessment score was 7 (4-10). The mean days alive without coma or delirium were 6.67 days
(95% CI, 5.69-7.65) in the low-use strategy group and 6.30 days (95% CI, 5.35-7.24) in the
high-use strategy group (adjusted mean difference, 0.37 days [95% CI, −0.71 to 1.46]; P = .51).
Self-extubation occurred in 18 patients (9.2%) in the low-use strategy group and 17 (8.5%) in
the high-use strategy group, and day-90 mortality was 37.2% and 41.0%, respectively.

CONCLUSIONS AND RELEVANCE In this randomized clinical trial, among adult patients receiving
mechanical ventilation in the ICU, a low-use wrist-strap physical restraint strategy compared
with a high-use strategy did not reduce days free of delirium or coma at 14 days.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT04273360
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P hysical restraint, most often in the form of wrist straps,
is widely used in the intensive care unit (ICU) to pre-
vent self-injury and inadvertent device removal.1 De-

spite marked variation in practice worldwide, studies sug-
gest that approximately one-half of patients are restrained
during ICU stay.2-5 In many ICUs, prophylactic physical re-
straint is applied in a systematic manner among patients re-
ceiving mechanical ventilation, especially in larger ICUs with
lower nurse to patient ratios.4,6 Other units have adopted a
more restrictive, low-use approach to physical restraint, in
which restraints are not applied routinely but are permitted
only when predefined clinical criteria are met, typically se-
vere agitation posing an immediate safety risk.

Despite its widespread use, the benefits of physical re-
straint in the ICU have not been demonstrated.1 In high-
acuity settings, where patients may be delirious or agitated and
staffing resources are limited, restraint is often regarded as a
pragmatic safety measure. It may help prevent complications
of agitation, which has been associated with unplanned extu-
bation, infections, and prolonged ICU stay.7 Concerns have also
been raised regarding potential harms associated with physi-
cal restraint.8 Restraints can increase stress, discomfort, and
agitation, which in turn may prompt escalation of sedative and
analgesic exposure. Together, these effects may increase
the risk of coma or delirium,9 which are linked to greater
mortality,10 long-term cognitive decline,11 and posttraumatic
stress disorder.12 However, whether lower use of physical re-
straints can reduce coma or delirium and improve clinical out-
comes remains uncertain. The Restrictive Use of Restraints and
Delirium Duration in ICU (R2D2-ICU) trial was conducted to
address this issue.13

Methods
Trial Design and Oversight
R2D2-ICU was an institutionally sponsored, unblinded, mul-
ticenter, open-label, parallel-group, superiority randomized
clinical trial, with centralized randomization conducted in 10
ICUs in France, from January 2021 through January 2024.
The protocol (previously published13) was approved by
the Comité de Protection des Personnes Île-de-France III
(CPP19.09.06.37521), and written informed consent was ob-
tained from all patients or their legally authorized represen-
tatives. The trial was registered on ClinicalTrials.gov before en-
rollment and followed the CONSORT 2025 updated guideline
for reporting randomized clinical trials.14 Patients and the pub-
lic were not involved in the design, conduct, or reporting of
the trial.

Patients
We included adults who were consecutively admitted to the
ICU, had received invasive mechanical ventilation for less than
6 hours at the time of screening, and for whom ongoing me-
chanical ventilation was anticipated to continue for at least 48
hours. Eligible patients had to be candidates for physical re-
straint, defined as not being under restraint at the time of
screening and without a preexisting written medical prescrip-

tion for restraint. The main exclusion criteria were docu-
mented delirium prior to ICU admission, assessed with the Con-
fusion Assessment Method for the ICU (CAM-ICU), a validated
tool that evaluates acute onset or fluctuating mental status,
inattention, altered consciousness, and disorganized think-
ing (CAM-ICU results are recorded as positive [delirium pres-
ent] or negative [delirium absent])15; a known diagnosis of de-
mentia defined by a score of less than 24 on the Mini-Mental
State Examination (scores range from 0 to 30, with lower scores
indicating poorer cognitive performance)16; anticipated alco-
hol withdrawal syndrome; admission for primary neurologi-
cal disorder; and preexisting visual or auditory impairment.
Additional details regarding inclusion and exclusion criteria
are available in eTable 1 in Supplement 1. Organ dysfunction
was assessed using the Sequential Organ Failure Assessment
score, which ranges from 0 to 24, with higher scores indicat-
ing greater severity of organ dysfunction.17

Trial Procedures
Eligible patients were randomly assigned in a 1:1 ratio to un-
dergo either a restrictive, low-use strategy to physical re-
straint or a liberal, high-use strategy. Randomization was con-
ducted centrally using a computer-generated sequence with
randomly varying block sizes and stratified according to trial
site, age (<65 or ≥65 years), and presence of coma at initiation
of invasive mechanical ventilation, defined by a score on the
Richmond Agitation-Sedation Scale (RASS) of –4 or –5. The
RASS measures levels of consciousness on a scale from −5 (un-
responsive) to 4 (combative).18

Physical restraint consisted exclusively of 2-point wrist
straps. The assigned strategy—either low or high use—was
maintained until the earliest occurrence of one of the follow-
ing: day 14 in the ICU, readiness for ICU discharge (defined as
the absence of need for vital organ support and discontinua-
tion of central and/or arterial catheterization), or death.

In the low-use strategy group, wrist-strap restraints were
permitted only in case of severe agitation, defined as a RASS
score of 3 or higher (very agitated or combative) on any given
day between days 0 and 14.

Key Points
Question Does a restrictive (low-use) wrist-strap physical
restraint strategy, compared with a liberal (high-use) strategy,
reduce coma or delirium in adult patients receiving mechanical
ventilation in the intensive care unit?

Findings In this randomized clinical trial of 405 adults receiving
invasive mechanical ventilation, the number of days alive without
coma or delirium during the first 14 days after randomization did
not differ between the low- and high-use restraint strategies (6.67
vs 6.30 days). Delirium; self-extubation; day-90 mortality; and
90-day functional, cognitive, and psychological outcomes were
similar between groups.

Meaning In adult patients receiving mechanical ventilation in the
intensive care unit, a low-use wrist-strap physical restraint strategy
did not improve coma- or delirium-free days.
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In the high-use strategy group, wrist-strap restraints were
applied systematically from day 0 and reassessed daily. Dis-
continuation of physical restraint was permitted under the fol-
lowing conditions: (1) the patient was awake and not deliri-
ous (defined as a RASS score greater than –4 and a negative
CAM-ICU) or (2) the patient was extubated and not delirious
(defined as no longer receiving invasive mechanical ventila-
tion and a negative CAM-ICU). Physical restraints could be re-
instated in cases of recurrent severe agitation, regardless of ven-
tilation status.

All patients received standardized management of anal-
gesia, sedation, delirium, weaning from mechanical ventila-
tion, and mobilization in accordance with guidelines
(eTable 2 in Supplement 1 and the Study Protocol in
Supplement 3).1 Trained nursing staff assessed pain every 4
hours using the Behavioral Pain Scale (scores range from 3
to 12, with higher scores indicating more severe pain),19

level of consciousness with the RASS every 4 hours, and
delirium with the CAM-ICU every 12 hours. Staffing inten-
sity was consistent with national standards, with a nurse to
patient ratio ranging from 1:2.5 to 1:3 across centers
(eTable 2 in Supplement 1). A day of coma was defined as
any day on which the RASS score was –4 or –5 at any time
and a day of delirium as any day with at least 1 positive
CAM-ICU assessment.

Outcomes
Outcomes were collected by trained study coordinators who
were not involved in routine ICU care. The primary outcome
was the number of days alive without delirium or coma dur-
ing the first 14 days following randomization. Secondary
outcomes assessed over the same 14-day period included
the incidence and duration of delirium and agitation; dura-
tion and cumulative dose of exposure to analgesics (sufen-
tanil), propofol, benzodiazepines, antipsychotic agents
(haloperidol, levomepromazine, and cyamemazine), and
dexmedetomidine; patient mobility measured by a mobili-
zation scale (ranging from 0 [no mobilization] to 4
[ambulating])20; incidence of self-extubation; incidence of
unplanned device removal, defined as withdrawal of inva-
sive vascular (central venous, arterial, or dialysis catheters),
urinary, or drainage devices; and incidence of new pressure
ulcers, defined as stage III or IV ulcers according to the
National Pressure Injury Advisory Panel.21 Other outcomes
included ventilator-free days; length of stay in the ICU and
hospital; and ICU and day-90 mortality. At 90 days after
randomization, cognitive function was assessed using both
the Mini-Mental State Examination16 and the Frontal
Assessment Battery (scores range from 0 to 18, with higher
scores indicating better performance).22 Functional out-
come was evaluated using the Functional Independence
Measure (scores range from 18 to 126, with higher scores
indicating greater independence),23 and posttraumatic
stress symptoms were assessed with the Impact of Event
Scale–Revised version (a 22-item questionnaire yielding a
total score from 0 to 88, with higher scores indicating
greater symptom severity)24 through either an in-person or
videoconference interview.

Statistical Analysis
Statistical analysis was conducted from June 1, 2025, to De-
cember 15, 2025. We estimated that a sample size of 422 pa-
tients would provide 90% power to detect a 1-day increase in
delirium- and coma-free days in the low-use physical re-
straint group, assuming an SD of 3 days and a 2-sided α level
of .05.7,9

Baseline characteristics are reported as means with SDs or
medians with IQRs, as appropriate. All analyses are reported
with 95% CIs. No adjustments were made for multiple
comparisons.25

The primary analysis population included all patients who
underwent randomization and provided consent for use of their
data. Analyses were performed according to the prepub-
lished statistical analysis plan.13 Models were adjusted for
stratification variables (age and coma status at admission; trial
site excluded). For the primary outcome, we used a linear re-
gression model to estimate the adjusted mean difference be-
tween groups. Adjusted mean differences were obtained from
the emmeans R package, which computes means adjusted for
covariates from the fitted model. Because of the nonnormal
distribution, 95% CIs were derived from 5000 bootstrap resa-
mples. Missing data for the primary outcome were handled
using a deterministic rule-based approach, according to pre-
specified rules based on the availability of RASS and CAM-
ICU assessments during the 14-day trial period. Last observa-
tion carried forward was applied only when the final scheduled
assessment was missing. Ventilator-free days were derived
using a deterministic classification based on daily mechani-
cal ventilation status and survival. When necessary, missing
information was completed using adjacent clinical records. No
imputation method for missing data was performed for the
other secondary end points.

The primary outcome was also analyzed in the per-
protocol population, defined as patients whose intervention
was managed in adherence with the physical restraint rules of
their assigned strategy. Prespecified subgroup analyses were
performed according to trial site, age (<65 vs ≥65 years), coma
status at randomization, and COVID-19 status at admission.
Post hoc subgroup analyses according to admission type (medi-
cal vs surgical), sex, and severity of illness (Simplified Acute
Physiology Score II <45 vs ≥45) were added. Nonadherence was
defined as the absence of the assigned intervention for 4 or
more consecutive hours during the protocol-defined treat-
ment period. Due to the rate of nonadherence in both groups,
a post hoc per-protocol analysis was performed using inverse
probability weighting (g methods26) to account for measured
predictors of nonadherence (including age, hypertension, Sim-
plified Acute Physiology Score II, admission type, coma, physi-
cal restraint prescription, antipsychotic use, and midazolam
use). Another post hoc subgroup analysis was performed, ex-
cluding patients who remained comatose throughout the ICU
stay up to day 14.

Secondary continuous outcomes were analyzed with lin-
ear regression and secondary binary outcomes at 90 days with
logistic regression. A 2-sided P < .05 was considered signifi-
cant for the primary outcome. Analyses were performed with
R version 4.1.2 (R Foundation).
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Results

Patients
Between January 5, 2021, and January 2, 2024, a total of 1742
patients were eligible for inclusion and 405 underwent ran-
domization; 201 were randomized to the low-use strategy
group and 204 to the high-use strategy group (Figure 1). A total
of 9 patients (5 in the low-use strategy group and 4 in the high-
use strategy group) were excluded after randomization, with
396 patients for the primary analysis. Age (median [IQR], 65
[55-72] vs 66 [56-73] years), medical admission rate (188
[95.9%] vs 182 [91.0%]), Sequential Organ Failure Assess-
ment score (median [IQR], 7 [4-10] vs 7 [4-9]), ongoing propo-
fol use (150 of 192 [78.1%] vs 146 of 196 [74.5%]), and sufen-
tanil use (172 of 192 [89.6%] vs 165 of 196 [84.1%]) were similar
between the low- and high-use groups, respectively (Table 1).

Intervention and Adherence to Protocol
Details about exposure to physical restraints are provided in
eFigure 1 in Supplement 1.

Among patients randomized to the low-use group, wrist-
strap restraints were applied on any given day in 71 of 196 pa-
tients (36.2%), and the median (IQR) daily time spent with

physical restraints was 0 (0-1.4) hours (eTable 4 in Supple-
ment 1). Wrist-strap restraints were applied in accordance with
predefined criteria (eg, in case of severe agitation) in 5 of 196
patients (2.6%), and 66 of 196 patients (33.7%) underwent ex-
posure to physical restraint for greater than 4 hours on any
given day in the absence of severe agitation (eTable 3 in Supple-
ment 1). In the 66 patients who were nonadherent, the me-
dian (IQR) daily time spent with physical restraints was 3.8 (8-
24) hours (eTable 5 in Supplement 1).

Among patients randomized to the high-use group, wrist-
strap restraints were applied on any given day in 200 patients
(100%) and the median (IQR) daily time spent with physical
restraints was 16.8 (10.3-23.6) hours (eTable 4 in Supple-
ment 1). Wrist straps were removed on any given day in the ab-
sence of predefined criteria (eg, awake or extubated without
delirium) in 57 of 200 patients (28.5%). In the 57 patients
who were nonadherent, the median (IQR) daily time spent
in physical restraints was 13.7 (6.1-18.2) hours (eTable 6 in
Supplement 1).

Primary Outcome
Delirium assessment was attempted at 78.9% of all available
assessment points (2462 of 3120 protocolized twice-daily
CAM-ICU assessments). The median (IQR) number of assess-

Figure 1. Flow Diagram of Patient Recruitment, Randomization, and Outcomes in the Restrictive Use
of Restraints and Delirium Duration in the Intensive Care Unit (R2D2-ICU) Trial

1742 Patients receiving invasive mechanical
ventilation screened for eligibility

1337 Excluded

202 Anticipated alcohol withdrawal syndrome
770 Admitted for neurological conditions

131 Documented delirium on admission
119 SAPS II score >65
44 Visual or auditory disorder
21 Pregnant
19 Did not understand French
12 No Social Security affiliation
9 Do-not-resuscitate order
6 Preexisting cognitive disorder
2 Refused to participate
2 Already included in international research

405 Randomized

204 Randomized to undergo the high-use strategy
143 Underwent intervention as randomized
57 Did not adhere to intervention
4 Did not undergo intervention as randomized
2 No data collected
2 Withdrew consent

200 Analyzed for primary outcome
143 Analyzed per protocol

86 Completed 90-day visit
114 Did not complete 90-day visit

82 Died
12 Lost to follow-up
15 Withdrew consent
5 Not evaluated

201 Randomized to undergo the low-use strategy
130 Underwent intervention as randomized
66 Did not adhere to intervention
5 Did not undergo intervention as

randomized (no data collected)

196 Analyzed for primary outcome
130 Analyzed per protocol

94 Completed 90-day visit
102 Did not complete 90-day visit

73 Died
12 Lost to follow-up
11 Withdrew consent
6 Not evaluated

SAPS II indicates Simplified Acute
Physiology Score II.

Restrictive vs Liberal Physical Restraint Strategies in Critically Ill Patients Original Investigation Research

jama.com (Reprinted) JAMA April 14, 2026 Volume 335, Number 14 1235

© 2026 American Medical Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

Downloaded from jamanetwork.com by Morehouse School of Medicine user on 06/10/2026

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897


Table 1. Characteristics of Patients at Baseline

Characteristic

Strategy, No. (%)

Low use (n = 196) High use (n = 200)

Demographics

Age, y

Median (IQR) 65 (55 to 72) 66 (56 to 73)

≥65 95 (48.5) 101 (50.5)

≥80 16 (8.2) 9 (4.6)

Sex

Female 68 (35) 83 (41.5)

Male 128 (65.3) 117 (58.5)

BMI, median (IQR)a 27 (24 to 31) 26 (23 to 30)

Medical history

Hypertension 69 (35.2) 75 (37.5)

Chronic kidney disease, No./total No. (%) 21/195 (10.7) 21/200 (10.5)

Alcohol use disorder, No./total No. (%) 19/194 (9.8) 22/199 (11.0)

Congestive heart failure 19 (9.7) 17 (8.5)

Neurologic disorderb 19 (9.7) 17 (8.5)

Chronic liver disease 10 (5.1) 13 (6.5)

Type of ICU admission

Medical 188 (95.9) 182 (91.0)

Emergency surgery 5 (2.6) 15 (7.5)

Elective surgery 3 (1.5) 3 (1.5)

Patient location before ICU admission

Prehospital/emergency department 119 (60.7) 129 (64.5)

Hospital wards 66 (33.7) 64 (32.0)

Other ICU/operating room 11 (5.6) 7 (3.5)

Reason for ICU admission

Respiratory 136 (69.4) 135 (67.5)

Cardiovascular 22 (11.2) 37 (18.5)

Neurological 16 (8.2) 11 (5.5)

Kidney 5 (2.6) 5 (2.5)

Abdominal 14 (7.1) 9 (4.5)

Surveillance 0 2 (1.0)

ICU room with natural light exposure, No./total No. (%) 154/193 (79.8) 156/191 (81.7)

COVID-19 infection at ICU admission 38 (19.4) 36 (18.0)

Septic shock at ICU admission 77 (39.3) 87 (43.5)

Reason for intubation

Acute respiratory failure 141 (71.9) 140 (70.0)

Shock 29 (14.8) 29 (14.5)

Altered mental status 19 (9.7) 17 (8.5)

Otherc 7 (3.6) 12 (6.0)

Time from ICU admission, median (IQR), hd

To randomization 8 (3 to 26) 7 (3 to 24)

To intubation 4 (1 to 24) 3 (0 to 21)

Severity scores at randomization, median (IQR)

SAPS IIe 42 (31 to 53) 43 (31 to 54)

SOFAf 7 (4 to 10) 7 (4 to 9)

Clinical status at randomization

RASS score, median (IQR)g −5 (−5 to −4) −5 (−5 to −4)

Comatose (RASS −4 or −5) 173 (88.2) 174 (87.0)

(continued)
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ments per patient was 5 (0-10) in the low-use group and 4 (0-8)
in the high-use group. In the primary analysis population, 56
patients (14.1%) had at least 1 missing assessment. The mean
number of days alive without delirium or coma at 14 days was
6.67 days (95% CI, 5.69-7.65) in the low-use group and 6.30
days (95% CI, 5.35-7.24) in the high-use group (adjusted mean
difference, 0.37 days [95% CI, −0.71 to 1.46]; P = .51) (Table 2).
Clinical status during the 14-day intervention period is pre-
sented in Figure 2. Over the 14-day study period, the median
(IQR) percentage of assessments with a RASS score greater than
−4 was 56.5% (52.0%-57.8%) in the low-use group and 59.0%
(54.1%-62.8%) in the high-use group (eFigure 2 in Supple-
ment 1).

Secondary Outcomes
The mean number of days alive without coma at 14 days was
5.12 days (95% CI, 4.36-5.88) in the low-use group and 4.99
days (95% CI, 4.26-5.73) in the high-use group (adjusted mean
difference, 0.004 days [95% CI, −0.70 to 0.98]). Delirium oc-
curred in 122 patients (62.2%) in the low-use group and 135
(67.5%) in the high-use group (adjusted risk ratio, 0.92 [95%
CI, 0.80-1.07]). The adjusted mean difference of number of days
alive with agitation at 14 days was 0.03 (95% CI, −0.08 to 0.14).
There were no significant differences in cumulative doses of
sufentanil, propofol, midazolam, antipsychotics (haloperi-

dol, levomepromazine, and cyamemazine), or dexmedetomi-
dine (eFigures 3-7 in Supplement 1) at 14 days. The mean ven-
tilator-free days at day 14 were 5.28 (95% CI, 4.38-6.19) in the
low-use group and 5.09 (95% CI, 4.22-5.97) in the high-use
group (adjusted mean difference, 0.19 days [95% CI, −0.81 to
1.18]). The mean mobilization score was greater in the low-
use group (0.49 [95% CI, 0.41-0.59] vs 0.41 [95% CI, 0.32-
0.50]; adjusted mean difference, 0.09 [95% CI, −0.01 to 0.19]),
although the proportion of patients with a score of greater than
2 at day 14 was similar (17 [8.7%] vs 17 [8.5%]) (eFigure 8 in
Supplement 1).

Self-extubation occurred in 18 patients (9.2%) in the low-
use group and 17 (8.5%) in the high-use group. Unplanned de-
vice removal occurred in 2 patients (1.0%) and 1 patient (0.5%),
respectively. Pressure ulcers were reported in 30 patients
(15.3%) and 34 patients (17.0%), respectively. The cumulative
incidence of death up to 90 days did not differ significantly
between groups (Figure 3A). Among survivors, outcomes as-
sessed at 90 days were not significantly different in func-
tional outcomes, cognitive function, or posttraumatic stress
symptoms (Table 2) (eTable 7 in Supplement 1).

Subgroup and Sensitivity Analyses
There were no significant differences in the primary analysis
among subgroups defined by age, sex, presence of coma at ran-

Table 1. Characteristics of Patients at Baseline (continued)

Characteristic

Strategy, No. (%)

Low use (n = 196) High use (n = 200)

Ventilation mode

Assist-control ventilation, No./total No. (%) 190/192 (98.9) 196/199 (98.5)

Pressure support, No./total No. (%) 2/192 (1.0) 3/199 (1.5)

PEEP, median (IQR)h 8 (5 to 10) 8 (5 to 10)

FIO2, median (IQR)i 70 (50 to 100) 60 (40 to 100)

Catecholamine infusion, No./total No. (%) 119/194 (61.3) 132/199 (66.3)

Sedation, No./total No. (%)

Propofol 150/192 (78.1) 146/196 (74.5)

Midazolam 56/192 (29.2) 62/196 (31.6)

Dexmedetomidine 0/192 2/196 (1.0)

Analgesia, No./total No. (%)

Sufentanil 172/192 (89.6) 165/196 (84.1)

Fentanyl 1/192 (0.5) 3/196 (1.5)

ECMO, No./total No. (%) 14/195 (7.2) 19/200 (9.5)

Kidney replacement therapy, No./total No. (%) 10/195 (5.1) 6/200 (3.0)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided
by height in meters squared); ECMO, extracorporeal membrane oxygenation;
FIO2, fraction of inspired oxygen; ICU, intensive care unit; PEEP, positive
end-expiratory pressure; RASS, Richmond Agitation-Sedation Scale; SAPS II,
Simplified Acute Physiology Score II; SOFA, Sequential Organ Failure
Assessment.
a Median BMI was determined for 185 patients in the low-use strategy group

and 191 patients in the high-use strategy group.
b Stroke, epilepsy, or cognitive impairment.
c Postoperative or multiple trauma.
d Median time from ICU admission to randomization and to intubation were

both determined for 195 patients in the low-use group and 200 patients in the
high-use group.

e Scores range from 0 to 163, with higher scores indicating greater severity of
illness.

f Scores range from 0 to 24, with higher scores indicating greater organ
dysfunction.

g Scores range from –5 (unarousable) to 4 (combative), with 0 indicating an
alert and calm state.

h Pressure maintained in the lungs at the end of expiration during mechanical
ventilation. Median PEEP was determined for 191 patients in the low-use group
and 196 patients in the high-use group.

i Median FIO2 was determined for 192 patients in the low-use group and 193
patients in the high-use group.
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Table 2. Primary and Secondary Patient Outcomes

Outcome

Strategy, mean (95% CI) Adjusted (95% CI)

Low use (n = 196) High use (n = 200) Mean difference
Risk ratio or
hazard ratioa

Primary outcomes

Days alive without delirium
or coma at 14 d

6.67
(5.69 to 7.65)

6.30
(5.35 to 7.24)

0.37
(−0.71 to 1.46)

NA

Days alive without coma
at 14 d

5.12
(4.36 to 5.88)

4.99
(4.26 to 5.73)

0.004
(−0.70 to 0.98)

NA

Days alive without delirium
at 14 d

3.10
(2.49 to 3.72)

2.64
(2.05 to 3.23)

0.46
(−0.23 to 1.17)

NA

Secondary outcomes

Delirium incidence
at 14 d, No. (%)

122
(62.2)

135
(67.5)

NA 0.92
(0.80 to 1.07)

Days alive with agitation
at 14 d

0.17
(0.07 to 0.27)

0.14
(0.05 to 0.24)

0.03
(−0.08 to 0.14)

NA

Cumulative dose of sufentanil
at 14 d, mg

0.09
(0.07 to 0.12)

0.10
(0.08 to 0.12)

0
(−0.03 to 0.02)

NA

Cumulative dose of propofol
at 14 d, mg

1392
(1100 to 1684)

1251
(969 to 1533)

141
(−194 to 451)

NA

Cumulative dose of midazolam
at 14 d, mg

35.50
(20.92 to 50.08)

30.18
(16.10 to 44.27)

5.32
(−10.74 to 22.00)

NA

Cumulative dose of antipsychotics
at 14 d, mgb

1.72
(0 to 3.80)

2.25
(0.24 to 4.26)

−0.54
(−2.88 to 1.65)

NA

Cumulative dose of
dexmedetomidine
at 14 d, μg/kg

0.44
(0.03 to 0.84)

0.71
(0.32 to 1.10)

−0.27
(−0.73 to 0.16)

NA

Ventilator-free days
at 14 d

5.28
(4.38 to 6.19)

5.09
(4.22 to 5.97)

0.19
(−0.81 to 1.18)

NA

Mobilization scorec

Score 0.49
(0.41 to 0.59)

0.41
(0.32 to 0.50)

0.09
(−0.01 to 0.19)

NA

Score >2 at 14 d, No. (%) 17 (8.7) 17 (8.5) NA 1.01
(0.53 to 1.91)

Self-extubation and device
removal at 14 d, No. (%)

Self-extubation 18 (9.2) 17 (8.5) NA 1.11
(0.59 to 2.07)

Unplanned device removald 2 (1.0) 1 (0.5) NA 2.17
(0.21 to 22.09)

Pressure ulcer incidence
at 14 d, No. (%)

30 (15.3) 34 (17.0) NA 0.90
(0.56 to 1.42)

Heel, sacrum, or other 29 (14.8) 30 (15.0) NA 1.00
(0.82 to 1.22)

Wrist 1 (0.5) 4 (2.0) NA 0.25
(0.03 to 2.16)

Delirium duration
during ICU stay, d

2.0 (1.6 to 2.5) 2.4 (1.9 to 2.8) −0.4
(−0.9 to 0.2)

NA

Duration of ICU stay, d 14.0
(11.1 to 16.9)

11.3
(8.4 to 14.1)

2.7
(−0.4 to 6.0)

NA

ICU mortality, No. (%) 51 (26.0) 58 (29.0) NA 0.96
(0.66 to 1.40)

Duration of hospital stay, de 26.1
(20.4 to 31.7)

19.0
(13.5 to 24.6)

7.0
(1.3 to 13.6)

NA

Mortality at 90 d, No. (%) 73 (37.2) 82 (41.0) NA 1.00
(0.72 to 1.40)

Functional, cognitive,
and posttraumatic stress
outcomes at 90 d

Mini-Mental State Examination
scoref

26.1
(24.9 to 27.3)

26.5
(25.2 to 27.8)

−0.4
(−1.8 to 0.9)

NA

Altered cognition (score ≤24),
No./total No. (%)

10/46 (21.7) 7/37 (18.9) NA 1.11
(0.47 to 2.60)

Frontal Assessment Battery score
<15, No./total No. (%)g

11/44 (25.0) 9/37 (24.3) NA 1.07
(0.48 to 2.21)

Impact of Event Scale-Revised
score ≥33, No./total No. (%)h

12/51 (23.5) 11/40 (27.5) NA 0.91
(0.47 to 1.76)

Functional Independence
Measurei

115 (109 to 121) 118 (112 to 124) −2.92
(−9.38 to 3.45)

NA

Abbreviations: ICU, intensive care
unit; NA, not applicable.
a Hazard ratios were used for ICU and

hospital mortality, risk ratios for all
other dichotomized outcomes.

b Cumulative dose of haloperidol,
levomepromazine, and
cyamemazine.

c Scores range from 0 (no
mobilization) to 4 (ambulating).

d Unintentional withdrawal of
invasive vascular (central venous,
arterial, or dialysis catheters),
urinary, or drainage devices.

e Determined for 191 patients in the
low-use group and 193 patients in
the high-use group.

f Scores range from 0 to 30, with
higher scores indicating better
cognition. Scores determined for 46
patients in the low-use group and 37
patients in the high-use group.

g Scores range from 0 to 18, with
higher scores indicating better
executive function.

h Scores range from 0 to 88, with
higher scores indicating greater
posttraumatic stress symptoms.

i Scores range from 18 to 126, with
higher scores indicating greater
functional independence. Scores
determined for 79 patients in the
low-use group and 61 patients in the
high-use group.
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domization, Simplified Acute Physiology Score II, presence of
COVID-19, and admission type (Figure 3B). For example, among
patients with COVID-19, the mean number of days alive with-
out delirium or coma at 14 days was 3.98 days in the low-use
group vs 3.51 days in the high-use group, respectively (ad-
justed mean difference, 0.47 days [95% CI, –2.00 to 2.94];
P = .86). The per-protocol analysis, weighted per-protocol
analysis, and post hoc subgroup analysis excluding patients
who remained comatose throughout the ICU stay (up to 14
days) showed results similar to the primary analysis (eTable 8
in Supplement 1).

Discussion
In this multicenter randomized clinical trial of adult patients re-
ceivinginvasivemechanicalventilationintheICU,alow-usewrist-
strap physical restraint strategy did not significantly increase the
number of days alive without delirium or coma during the first
14 days after randomization, compared with a high-use strategy.
These findings were consistent across all subgroups and were ac-
companied by similar rates of delirium, self-extubation, un-
planned device removal, pressure ulcers, and day-90 mortality,
as well as comparable exposure to sedative, analgesic, and anti-
psychotic agents. Functional, cognitive, and posttraumatic stress
outcomes at 90-day follow-up were similar.

To the study investigators’ knowledge, this is the first mul-
ticenter randomized clinical trial to directly compare 2 physi-
cal restraint strategies in patients receiving mechanical ven-
tilation in the ICU. Existing recommendations on the use of
physical restraints to maintain patient safety in the ICU rely
largely on expert opinion and low-quality evidence.1,27 This trial
provides robust, high-quality data obtained in the general ICU

population. The primary outcome—days alive without de-
lirium or coma—has been shown to be strongly associated with
both short- and long-term functional and cognitive out-
comes in patients in the ICU.10,11 The study was rigorously con-
ducted, with standardized management of sedation, analge-
sia, and delirium screening. Other important outcomes after
critical illness, including functional status, cognition, and post-
traumatic stress, were also investigated.28

The absence of a measurable benefit in delirium- or coma-
related outcomes does not exclude potential advantages of a
restrictive approach to physical restraints in the ICU in other
domains that were not captured in this trial, such as ICU recall29

or the prevalence of stressful memories30 among patients and
their relatives. Alternatively, any potential benefit of a restric-
tive strategy on coma or delirium may have been smaller than
anticipated or offset by competing mechanisms. Of note, in this
population of patients who were severely ill, coma or de-
lirium may be predominantly driven by common systemic fac-
tors rather than restraint exposure.31 The absence of benefit
should also be interpreted in light of nonadherence and out-
come variability. Deviations from the assigned strategy may
have diluted potential effects, while the dispersion of de-
lirium- and coma-related outcomes may have limited the abil-
ity to detect small between-group differences.

Differences in safety outcomes, such as self-extubation,
unplanned device removal, or agitation-related events, were
not observed. These findings indicate that a low-use physical
restraint strategy can be applied safely when integrated within
a standardized approach to analgesia and sedation.1 More-
over, the absence of differences in sedative prescription and
achieved sedation levels suggests that a low-use wrist-strap
strategy can be implemented, on average, without the need
for escalation of sedative therapy.

Figure 2. Component Bar Graph of Clinical Status During the 14-Day Intervention Period
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Limitations
This trial has limitations. First, the trial was open label, and
assessment of the primary outcome was not blinded. It was
not feasible to blind physical restraints at the bedside with-
out compromising routine ICU care in participating centers.
Second, patients’ subjective memories of their critical illness
were not assessed, which might have provided insight into the
psychological effects of restraint exposure. Third, the study
did not assess the effect of low- or high-use physical restraint

strategies on families or health care professionals. Prior
research suggests restraint use and patient agitation may
contribute to increased workload, stress, and depressive
symptoms.32 Fourth, the workload of the clinical team was not
measured. It is possible that although no differences were ob-
served in safety events, the low-use strategy resulted in higher
workload at the bedside. Fifth, the assessment rate for func-
tional, cognitive, and posttraumatic stress outcomes was in-
complete, and could not be performed systematically across

Figure 3. Survival Curve of Mortality and Forest Plot of Subgroup Analyses of the Primary Outcome
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all centers because of organizational constraints and the
COVID-19 pandemic. Sixth, these findings may not be gener-
alizable to all ICU patients. Several high-risk populations, such
as those with an active restraint order, delirium, dementia, or
neurologic diagnoses at baseline, were excluded. Results may
also differ in ICUs with other nurse staffing for patients receiv-
ing mechanical ventilation.33

Conclusions

Among adult patients receiving mechanical ventilation in the
ICU, a low-use wrist-strap physical restraint strategy com-
pared with a high-use strategy did not reduce days free of de-
lirium or coma at 14 days.

ARTICLE INFORMATION

Accepted for Publication: March 1, 2026.

Published Online: March 17, 2026.
doi:10.1001/jama.2026.2897

Author Affiliations: Université Paris Cité, IAME,
INSERM UMR 1137, Paris, France (Sonneville,
Couffignal, Thy, Timsit, Bouadma); AP-HP.Nord,
Department of Intensive Care Medicine,
Bichat-Claude Bernard University Hospital, DMU
INVICTUS, Paris, France (Sonneville, Thy, Nait
Sidenas, Essardy, Timsit, Bouadma); AP-HP.Nord,
Epidemiology, Biostatistics, and Clinical Research,
Bichat-Claude Bernard University Hospital, DMU
PRISME, Paris, France (Couffignal, Godard, Belot,
Roy, Cornic); Medical Intensive Care Unit, Grenoble
Alpes University Hospital, La Tronche, France
(Sigaud); Department of Intensive Care, Chartres
Hospital, Chartres, France (Audibert); Department
of Intensive Care Medicine, Victor Dupouy Hospital,
Argenteuil, France (Contou); APHP-Sorbonne
Université, Pitié-Salpêtrière University Hospital,
Department of Intensive Care Medicine R3S, Paris,
France (Celier); Medical Intensive Care Unit, Tenon
Hospital, Assistance Publique-Hôpitaux de Paris,
France (Djibré); Medical Intensive Care Unit,
Avicenne Hospital, Assistance Publique-Hôpitaux
de Paris, Bobigny, France (Rambaud); Medical
Intensive Care Unit, Delafontaine Hospital,
Saint-Denis, France (Jaquet); Medical Intensive
Care Unit, Henri Mondor Hospital, Assistance
Publique-Hôpitaux de Paris, Créteil, France
(Mekontso Dessap); Medical Intensive Care Unit,
Lille University Hospital, Lille, France (Bourel).

Author Contributions: Dr Sonneville had full
access to all of the data in the study and takes
responsibility for the integrity of the data and the
accuracy of the data analysis.
Concept and design: Sonneville, Couffignal, Godard,
Djibré, Roy, Bouadma.
Acquisition, analysis, or interpretation of data:
Sonneville, Couffignal, Sigaud, Thy, Audibert,
Contou, Celier, Rambaud, Jaquet, Mekontso
Dessap, Bourel, Belot, Nait Sidenas, Essardy, Timsit,
Cornic, Bouadma.
Drafting of the manuscript: Sonneville, Couffignal,
Thy, Djibré, Mekontso Dessap, Belot, Roy, Nait
Sidenas, Cornic, Bouadma.
Critical review of the manuscript for important
intellectual content: Sonneville, Sigaud, Thy,
Godard, Audibert, Contou, Celier, Rambaud,
Jaquet, Bourel, Essardy, Timsit, Bouadma.
Statistical analysis: Couffignal, Cornic, Bouadma.
Obtained funding: Sonneville, Couffignal, Roy,
Bouadma.
Administrative, technical, or material support:
Couffignal, Godard, Contou, Belot, Roy, Bouadma.
Supervision: Sonneville, Thy, Nait Sidenas, Timsit,
Bouadma.

Conflict of Interest Disclosures: Dr Sonneville
reported receiving grants from the French Ministry
of Health during the conduct of the study; personal

fees from bioMérieux and ADVANZ PHARMA; and
grants from LFB and AOP Health outside the
submitted work. Dr Godard reported receiving
grants from DGOS during the conduct of the study.
Dr Mekontso Dessap reported receiving grants
from Fisher & Paykel, Addmedica, and Terumo and
personal fees from Fisher & Paykel, Air Liquide,
Addmedica, and Terumo outside the submitted
work. Dr Bouadma reported receiving grants from
the French Ministry of Health during the conduct of
the study. No other disclosures were reported.

Funding/Support: This trial was financed by a
grant from the French Ministry of Health (PHRC
APHP-190776) and was sponsored by the Direction
de la Recherche Clinique et du Développement,
Assistance Publique-Hôpitaux de Paris.

Role of the Funder/Sponsor: Assistance
Publique-Hôpitaux de Paris coordinated
operational processes, conducted data monitoring
and quality checks, and performed statistical
analyses. The funders otherwise had no role in the
design and conduct of the study; collection,
management, analysis, and interpretation of the
data; preparation, review, or approval of the
manuscript; or decision to submit the manuscript
for publication.

Group Information: The members of the R2D2-ICU
Investigator Study Group are listed in
Supplement 2.

Meeting Presentation: This article was presented
at the 45th International Symposium on Intensive
Care and Emergency Medicine (ISICEM); March 17,
2026; Brussels, Belgium.

Data Sharing Statement: See Supplement 4.

Additional Contributions: We thank all those who
worked on or participated in the R2D2-ICU trial,
including the patients enrolled in this trial, all site
staff who helped enroll participants, and all health
care professionals who took care of the patients
throughout the protocol duration. We thank
Stéphane Gaudry, MD, PhD (Hôpital Avicenne,
Assistance Publique-Hôpitaux de Paris), for
thoughtful review of the original manuscript and
helpful suggestions. These contributors were not
compensated beyond their regular salaries.

REFERENCES

1. Devlin JW, Skrobik Y, Gélinas C, et al. Clinical
practice 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(9):e825-e873.
doi:10.1097/CCM.0000000000003299

2. De Jonghe B, Constantin JM, Chanques G, et al;
Group Interfaces Sédation. Physical restraint in
mechanically ventilated ICU patients: a survey of
French practice. Intensive Care Med. 2013;39(1):31-
37. doi:10.1007/s00134-012-2715-9

3. Burry LD, Williamson DR, Perreault MM, et al.
Analgesic, sedative, antipsychotic, and

neuromuscular blocker use in Canadian intensive
care units: a prospective, multicentre,
observational study. Can J Anaesth. 2014;61(7):619-
630. doi:10.1007/s12630-014-0174-1

4. Luk E, Burry L, Rezaie S, Mehta S, Rose L. Critical
care nurses’ decisions regarding physical restraints
in two Canadian ICUs: a prospective observational
study. Can J Crit Care Nurs. 2015;26(4):16-22.

5. Zare-Kaseb A, Sarmadi S, Sanaie N, Emami Zeydi
A. Prevalence and variability in use of physical
restraints in intensive care units: a systematic
review and meta-analysis. Aust Crit Care. 2025;38
(3):101210. doi:10.1016/j.aucc.2025.101210

6. 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(1):31-35. doi:10.1016/j.jcrc.2015.09.011

7. Jaber S, Chanques G, Altairac C, et al. A
prospective study of agitation in a medical-surgical
ICU: incidence, risk factors, and outcomes. Chest.
2005;128(4):2749-2757. doi:10.1378/chest.128.4.2749

8. Berger S, Grzonka P, Amacher SA, Hunziker S,
Frei AI, Sutter R. Adverse events related to physical
restraint use in intensive care units: a review of the
literature. J Intensive Med. 2023;4(3):318-325.
doi:10.1016/j.jointm.2023.11.005

9. Mehta S, Cook D, Devlin JW, et al; SLEAP
Investigators; Canadian Critical Care Trials Group.
Prevalence, risk factors, and outcomes of delirium
in mechanically ventilated adults. Crit Care Med.
2015;43(3):557-566. doi:10.1097/CCM.
0000000000000727

10. Ely EW, Shintani A, Truman B, et al. Delirium as
a predictor of mortality in mechanically ventilated
patients in the intensive care unit. JAMA. 2004;291
(14):1753-1762. doi:10.1001/jama.291.14.1753

11. Pandharipande PP, Girard TD, Jackson JC, et al;
BRAIN-ICU Study Investigators. Long-term
cognitive impairment after critical illness. N Engl J
Med. 2013;369(14):1306-1316. doi:10.1056/
NEJMoa1301372

12. Franks ZM, Alcock JA, Lam T, Haines KJ, Arora
N, Ramanan M. Physical restraints and
post-traumatic stress disorder in survivors of critical
illness: a systematic review and meta-analysis. Ann
Am Thorac Soc. 2021;18(4):689-697. doi:10.1513/
AnnalsATS.202006-738OC

13. Sonneville R, Couffignal C, Sigaud F, et al;
R2D2-ICU Investigators. Restrictive Use of
Restraints and Delirium Duration in the Intensive
Care Unit (R2D2-ICU): protocol for a French
multicentre parallel-group open-label randomised
controlled trial. BMJ Open. 2024;14(4):e083414.
doi:10.1136/bmjopen-2023-083414

14. Hopewell S, Chan AW, Collins GS, et al.
CONSORT 2025 statement: updated guideline for
reporting randomized trials. JAMA. 2025;333(22):
1998-2005. doi:10.1001/jama.2025.4347

Restrictive vs Liberal Physical Restraint Strategies in Critically Ill Patients Original Investigation Research

jama.com (Reprinted) JAMA April 14, 2026 Volume 335, Number 14 1241

© 2026 American Medical Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

Downloaded from jamanetwork.com by Morehouse School of Medicine user on 06/10/2026

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2026.2897?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://dx.doi.org/10.1097/CCM.0000000000003299
https://dx.doi.org/10.1007/s00134-012-2715-9
https://dx.doi.org/10.1007/s12630-014-0174-1
https://www.ncbi.nlm.nih.gov/pubmed/26837121
https://dx.doi.org/10.1016/j.aucc.2025.101210
https://dx.doi.org/10.1016/j.jcrc.2015.09.011
https://dx.doi.org/10.1378/chest.128.4.2749
https://dx.doi.org/10.1016/j.jointm.2023.11.005
https://dx.doi.org/10.1097/CCM.0000000000000727
https://dx.doi.org/10.1097/CCM.0000000000000727
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.291.14.1753?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://dx.doi.org/10.1056/NEJMoa1301372
https://dx.doi.org/10.1056/NEJMoa1301372
https://dx.doi.org/10.1513/AnnalsATS.202006-738OC
https://dx.doi.org/10.1513/AnnalsATS.202006-738OC
https://dx.doi.org/10.1136/bmjopen-2023-083414
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2025.4347?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897


15. Ely EW, Inouye SK, Bernard GR, et al. Delirium in
mechanically ventilated patients: validity and
reliability of the Confusion Assessment Method for
the Intensive Care Unit (CAM-ICU). JAMA. 2001;
286(21):2703-2710. doi:10.1001/jama.286.21.2703

16. Folstein MF, Folstein SE, McHugh PR.
“Mini-mental state”: a practical method for grading
the cognitive state of patients for the clinician.
J Psychiatr Res. 1975;12(3):189-198. doi:10.1016/
0022-3956(75)90026-6

17. Vincent JL, Moreno R, Takala J, et al. The SOFA
(Sepsis-related Organ Failure Assessment) score to
describe organ dysfunction/failure. Intensive Care
Med. 1996;22(7):707-710. doi:10.1007/BF01709751

18. Ely EW, Truman B, Shintani A, et al. Monitoring
sedation status over time in ICU patients: reliability
and validity of the Richmond Agitation-Sedation
Scale (RASS). JAMA. 2003;289(22):2983-2991. doi:
10.1001/jama.289.22.2983

19. Payen JF, Bru O, Bosson JL, et al. Assessing pain
in critically ill sedated patients by using a behavioral
pain scale. Crit Care Med. 2001;29(12):2258-2263.
doi:10.1097/00003246-200112000-00004

20. Schaller SJ, Anstey M, Blobner M, et al;
International Early SOMS-guided Mobilization
Research Initiative. Early, goal-directed mobilisation
in the surgical intensive care unit: a randomised
controlled trial. Lancet. 2016;388(10052):1377-1388.
doi:10.1016/S0140-6736(16)31637-3

21. Edsberg LE, Black JM, Goldberg M, McNichol L,
Moore L, Sieggreen M. Revised national pressure

ulcer advisory panel pressure injury staging system:
revised pressure injury staging system. J Wound
Ostomy Continence Nurs. 2016;43(6):585-597. doi:
10.1097/WON.0000000000000281

22. Dubois B, Slachevsky A, Litvan I, Pillon B. The
FAB: a Frontal Assessment Battery at bedside.
Neurology. 2000;55(11):1621-1626. doi:10.1212/WNL.
55.11.1621

23. Keith RA, Granger CV, Hamilton BB, Sherwin FS.
The functional independence measure: a new tool
for rehabilitation. Adv Clin Rehabil. 1987;1:6-18.

24. Shalev A, Liberzon I, Marmar C. Post-traumatic
stress disorder. N Engl J Med. 2017;376(25):2459-
2469. doi:10.1056/NEJMra1612499

25. Hooper R. To adjust, or not to adjust, for
multiple comparisons. J Clin Epidemiol. 2025;180:
111688. doi:10.1016/j.jclinepi.2025.111688

26. Hernán MA, Robins JM. Per-protocol analyses
of pragmatic trials. N Engl J Med. 2017;377(14):1391-
1398. doi:10.1056/NEJMsm1605385

27. Maccioli GA, Dorman T, Brown BR, et al;
American College of Critical Care Medicine, Society
of Critical Care Medicine. Clinical practice guidelines
for the maintenance of patient physical safety in
the intensive care unit: use of restraining
therapies—American College of Critical Care
Medicine Task Force 2001-2002. Crit Care Med.
2003;31(11):2665-2676. doi:10.1097/01.CCM.
0000095463.72353.AD

28. Herridge MS, Azoulay É. Outcomes after critical
illness. N Engl J Med. 2023;388(10):913-924. doi:
10.1056/NEJMra2104669

29. Burry L, Cook D, Herridge M, et al; SLEAP
Investigators; Canadian Critical Care Trials Group.
Recall of ICU stay in patients managed with a
sedation protocol or a sedation protocol with daily
interruption. Crit Care Med. 2015;43(10):2180-2190.
doi:10.1097/CCM.0000000000001196

30. Rotondi AJ, Chelluri L, Sirio C, et al. Patients’
recollections of stressful experiences while
receiving prolonged mechanical ventilation in an
intensive care unit. Crit Care Med. 2002;30(4):746-
752. doi:10.1097/00003246-200204000-00004

31. Sonneville R, de Montmollin E, Poujade J, et al.
Potentially modifiable factors contributing to
sepsis-associated encephalopathy. Intensive Care
Med. 2017;43(8):1075-1084. doi:10.1007/s00134-
017-4807-z

32. Cameron JI, Chu LM, Matte A, et al; RECOVER
Program Investigators (Phase 1: towards
RECOVER); Canadian Critical Care Trials Group.
One-year outcomes in caregivers of critically ill
patients. N Engl J Med. 2016;374(19):1831-1841. doi:
10.1056/NEJMoa1511160

33. Penoyer DA. Nurse staffing and patient
outcomes in critical care: a concise review. Crit Care
Med. 2010;38(7):1521-1528. doi:10.1097/CCM.
0b013e3181e47888

Research Original Investigation Restrictive vs Liberal Physical Restraint Strategies in Critically Ill Patients

1242 JAMA April 14, 2026 Volume 335, Number 14 (Reprinted) jama.com

© 2026 American Medical Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

Downloaded from jamanetwork.com by Morehouse School of Medicine user on 06/10/2026

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.286.21.2703?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://dx.doi.org/10.1016/0022-3956(75)90026-6
https://dx.doi.org/10.1016/0022-3956(75)90026-6
https://dx.doi.org/10.1007/BF01709751
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.289.22.2983?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897
https://dx.doi.org/10.1097/00003246-200112000-00004
https://dx.doi.org/10.1016/S0140-6736(16)31637-3
https://dx.doi.org/10.1097/WON.0000000000000281
https://dx.doi.org/10.1212/WNL.55.11.1621
https://dx.doi.org/10.1212/WNL.55.11.1621
https://www.ncbi.nlm.nih.gov/pubmed/3503663
https://dx.doi.org/10.1056/NEJMra1612499
https://dx.doi.org/10.1016/j.jclinepi.2025.111688
https://dx.doi.org/10.1056/NEJMsm1605385
https://dx.doi.org/10.1097/01.CCM.0000095463.72353.AD
https://dx.doi.org/10.1097/01.CCM.0000095463.72353.AD
https://dx.doi.org/10.1056/NEJMra2104669
https://dx.doi.org/10.1097/CCM.0000000000001196
https://dx.doi.org/10.1097/00003246-200204000-00004
https://dx.doi.org/10.1007/s00134-017-4807-z
https://dx.doi.org/10.1007/s00134-017-4807-z
https://dx.doi.org/10.1056/NEJMoa1511160
https://dx.doi.org/10.1097/CCM.0b013e3181e47888
https://dx.doi.org/10.1097/CCM.0b013e3181e47888
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2026.2897

