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Abstract

Background: The use of physical restraints in dying patients may be a source of suffering and loss of dignity.
Little is known about the prevalence or predictors for restraint use at end of life in the hospital setting.
Objective: The objective was to determine the prevalence and predictors of physical restraint use at the time of
death in hospitalized adults.
Methods: Secondary analysis was performed on data from the ‘‘Best Practices for End-of-Life Care for Our
Nation’s Veterans’’ (BEACON) trial conducted between 2005 and 2011. Medical record data were abstracted
from six Veterans Administration Medical Centers (VAMCs). Data on processes of care in the last seven days
of life were abstracted from the medical records of 5476 who died in the six VAMCs. We prospectively
identified potential risk factors for restraint use at the time of death from among the variables measured in the
parent trial, including location of death, medications administered, nasogastric tube, intravenous (IV) fluids,
family presence, and receipt of a palliative care consultation.
Results: Physical restraint use at time of death was documented in 890 decedents (16.3%). Restraint use varied
by location of death, with patients in intensive settings being at higher risk. Restraint use was significantly more
likely in patients with a nasogastric tube and those receiving IV fluids, benzodiazepines, or antipsychotics.
Conclusions: This is the first study to document that one in six hospitalized veterans were restrained at the time
of death and to identify predictors of restraint use. Further research is needed to identify intervention oppor-
tunities.

Introduction

The Centers for Medicare and Medicaid Services
define physical restraint as ‘‘any manual method, phys-

ical or mechanical device, material, or equipment that im-
mobilizes or reduces the ability of a patient to move his or her
arms, legs, body, or head freely.’’1 Physical restraints can
include belts, mittens, vests, bedrails, geriatric chairs, and
other mechanical devices. The use of physical restraints in
hospitalized patients is permissible only to prevent patients
from harming themselves or others, and then only after less-
restrictive methods have been attempted.2

Clinical rationales for physical restraint use focus on
protection of the patient and include concerns about disrup-
tion of necessary therapy, infliction of harm to oneself or
others, and occurrence of falls.3 However, evidence suggests
that physical restraints do not have these beneficial effects.4,5

In fact, restraint use has been associated with negative patient
outcomes, including increased risk of delirium and agita-
tion,6,7 pressure ulcers,8,9 falls,5,8,10 contractures,8,9 length-
ened hospital stay,11 and death.9,12 Often, their use is a source
of moral distress for family members and professional
staff.13,14 Older adult patients generally report being trau-
matized and depersonalized by the use of physical restraints,
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and in some studies family members expressed similar con-
cerns.15,16

Although physical restraints have been utilized in patient
care for more than a century,17 little is known about the
prevalence of their use among actively dying patients in acute
care settings. In 1986 Frengley and Mion, et al. reported that
restrained patients accounted for nearly 50% of deaths among
geriatric inpatients during the study’s observation period, and
attributed this finding to an association between restraint use
and ‘‘severity of illness.’’18 A 1998 chart audit study in two
hospitals found that one-fifth of decedents observed were
physically restrained in the last two days of life.19 In inter-
vening years, one would anticipate that regulatory forces and
growing awareness of palliative and comfort care principles
would reduce the likelihood of restraint use at the end of life.
However, no subsequent studies were identified that reported
on this issue. A direct observation study of processes of care
in U.S. hospitals showed physical restraints were used in an
average of 50 patient days out of every 1000; 20 however,
numbers of patients who died in restraints were not reported.

A number of variables have been associated with the use of
physical restraints in hospitalized patients, including patient
factors, staffing factors, and setting factors.3,9,21–23,24 Re-
search consistently shows that physical restraint use is related
to the site of care, with the highest rates reported in adult
intensive care units (ICUs).20,25 Since one in five patients die
in the ICU,26 it is likely that a significant proportion of pa-
tients could be spending their last days of life in physical
restraints.

Given the limited information about this potential source
of suffering in terminally ill patients, we sought to describe
the prevalence and predictors of restraint use at the time of
death. Identifying potentially modifiable factors may indicate
potential targets for development of interventions to reduce
restraint use in this vulnerable population.

Methods

We conducted a secondary analysis of data from the ‘‘Best
Practices for End-of-Life Care for Our Nation’s Veterans’’
(BEACON) trial, which is described elsewhere.27,28 Briefly,
BEACON was a pragmatic, multisite implementation trial to
evaluate the impact of an educational intervention on end-of-
life care processes in six VA Medical Centers (VAMCs). The
intervention included training inpatient staff to identify ac-
tively dying patients and to implement home hospice best
practices in the acute care setting. Training was supported
with educational resources, including pocket card decision
support tools and an electronic comfort care order set. The
intervention also facilitated policy changes to ensure avail-
ability of palliative care clinical interventions. The study was
approved by the institutional review boards of the coordi-
nating site and all participating clinical sites.

Sample and cata collection

During the study period ( January 2005 through February
2011), medical records were abstracted for 6066 veterans
who died in the six participating VAMCs during the pre- or
post- intervention periods. Using a chart abstraction tool
designed for the study, a registered nurse derived data from
the decedents’ electronic and paper records on the processes
of care during the last seven days of life. Interrater reliability

for the primary outcome measures was established between
the chart abstractor and the director of palliative care at the
coordinating center. For the purpose of this analysis we ex-
cluded the records of 590 veterans who died within a nursing
home unit, leaving a sample of 5476 decedent records.

From the variables available in the database we selected
potential predictors based on literature review and clinical
experience. Predictors included location of death, medica-
tions administered (e.g., benzodiazepine, opioids, etc.),
presence of nasogastric tube, IV fluids infusing, family
presence at time of death, and palliative care consultation
during the last seven days of life. Restraint use at time of
death was operationalized as the documentation of an active
order for restraints present in the electronic medical record at
the moment of death. VAMC policy requires an active order
for use of physical restraints. Demographic data (age, gender,
race/ethnicity, and income) were obtained from the VA Na-
tional Datasets.

Statistical analysis

Data from the six sites were pooled. To account for the
clustered nature of the observations (patients nested within
hospitals), generalized estimating equations (GEE) were
used.29 Initial statistical analyses estimated the association
between the restraint use and the hypothesized predictors:
location of death, medications administered, presence of
nasogastric tube, IV fluids infusing at time of death, family
presence, and palliative care consultation. For these prelim-
inary analyses, we controlled for other variables that also
might explain the variation in restraint use: the year of study,
whether the observation was made before or after the inter-
vention, and whether the patient had a diagnosis of anxiety or
agitation. Careful adjustment of the degrees of freedom was
conducted to account for the known issues of using GEE with
small numbers of clusters.29–33

All predictors that achieved a significance level of 0.10 in
the initial analyses were included in a multivariable modeling
approach. Specifically, to account for the correlation among
the predictors and to provide a final model, an iterative
backward elimination approach was used in which the pre-
dictor with the largest p-value was removed. This iterative
process continued until all remaining predictors reached a
significance level of 0.05. Data were analyzed using statis-
tical software SAS (SAS version 9.3, SAS Institute., Cary,
NC).

Results

Characteristics of the sample

The characteristics of the sample are presented in Table 1.
The sample was predominantly male (98%) and white (58%)
or African American (31%), with a mean age of 70.4 years.
The most common terminal conditions were cancer (30%)
and heart disease (20%). In 890 cases (16.3%), the patient
was in restraints at the time of death; 65% of patients who
died in restraints were in an intensive care setting (ICU or
surgical ICU), representing 24% of all ICU patients.

Predictors of physical restraint use

Bivariate analyses of predictors of restraint use at the time
of death are presented in Table 2 and depicted in a forest plot
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in Figure 1. Bivariate analyses demonstrated a significant
association between restraint use at the time of death and the
ICU location of death; presence of a nasogastric tube; IV
fluids; and administration of benzodiazepines, antipsychot-
ics, or corticosteroids. Factors negatively associated with
restraint use at the time of death were receiving a palliative
care consultation and administration of death rattle medica-
tions. Opioid administration and family presence were not
associated with restraint use.

In the final multivariable model, ICU location of death,
nasogastric tube, IV fluids, and administration of an anti-

psychotic or benzodiazepine remained significantly associ-
ated with restraints (see Table 3).

Discussion

The results of this analysis show that one in six veterans
who died in the inpatient setting were restrained at the time
of death. Restraint use was associated with presence of a
nasogastric tube, IV fluids, use of an antipsychotic or ben-
zodiazepine medication, and death in an intensive care
setting.

Table 1. Sample Characteristics (N = 5476)*

Restraints No restraints Total
N = 890 N = 4586 N = 5476

Demographic variables
Age, years (mean, SD) 70.96 11.5 69.9 11.4
Race/ethnicity 4908

Hispanic, white 3 0.4 4 0.1 7
Hispanic, black 0 0 2 0.1 2
American Indian 2 0.2 1 0 3
Black 248 30.1 1442 35.3 1690
Asian 0 0 1 0 1
White 569 69.1 2632 64.4 3201
Native Hawaiian/Pacific Islander 1 0.1 3 0.1 4

Gender (n = 5341) 5341
Male 866 98.6 4380 98.1 5246
Female 12 1.4 83 1.9 95

Most recent income (n = 5705) 5705
Below $10,000 304 35.3 1559 35.5 1863
$10,000–$19,999 260 30.2 1300 29.6 1560
$20,000–$29,999 116 13.5 582 13.3 698
$30,000 or more 182 21.1 948 21.6 1130

Clinical characteristics
Terminal condition

Cancer 189 21.2 1459 31.8 1648
Dementia 90 10.1 366 8 456
Lung disease 74 8.3 362 7.9 436
Heart disease 209 23.5 893 19.5 1102
Kidney disease 46 5.2 239 5.2 285
Liver disease 69 7.8 258 5.6 327
Stroke 65 7.3 331 7.2 396
HIV 7 0.8 77 1.7 84
Other acute illness 77 8.6 263 5.7 340
None/unexpected death 64 7.2 338 7.4 402

Processes of care
Location of death

Emergency department 1 0.1 88 1.7 89
Intensive care (ICU, SICU) 556 52 1802 31.6 2358
General medicine floor 255 28.7 1784 38.9 2039
Surgery floor 36 4 213 4.6 249
Palliative care unit 14 1.6 238 5.2 252
Other (sudden death, in procedure, in transit) 28 3.2 461 8.9 489

Advance directive 313 35.2 1798 39.2 2111
Palliative care consultation 87 9.8 835 18.2 922
Family present in hospital (n = 5342) 400 45.8 1960 43.9 2360
Pastoral care visit 556 63.7 2567 57.4 3123

*Between groups p-values not meaningful because parent study was a stepwedge design cluster analysis with data influenced by site and
time in a manner that cannot be adequately controlled for in this analysis.

522 KVALE ET AL.



Invasive medical treatments like nasogastric tubes and IV
fluids previously have been reported to be associated with
agitated and disruptive behavior.34 While these interven-
tions may have a role in symptom management, other, less-
intrusive palliative management strategies often are available,
such as medical management of intestinal obstruction and
sublingual medication administration. The use of nasogastric
tubes and IV lines may reflect family preference for life-
sustaining treatments or may represent staff or family lack of
awareness that the patient’s death may be imminent.

There are a number of plausible explanations for the
association between the use of restraints and use of antipsy-
chotics and benzodiazepines at end of life. First, these med-
ication classes have been associated with the development
and perpetuation of delirium and disruptive behaviors in
older adults,35,36 which can lead to physical restraint use.
Second, these medications can be indicated to manage ter-
minal delirium; therefore the association may reflect the
appropriate management of delirium.37 And third, it is
possible that these medications were a component of a pre-
hospitalization management plan treating preexisting dis-
ruptive behaviors that invariably worsen in the hospital and
decline in health and function. The study design did not allow

us to evaluate whether some proportion of the decedents in
this study were ‘‘appropriately’’ restrained to avoid harm to
self and others when less-invasive interventions had failed.

Our finding that patients in an intensive care unit were 1.7
times as likely as other hospitalized patients to be restrained
at time of death is consistent with previous studies demon-
strating higher prevalence of restraint use in intensive set-
tings. With 22% of deaths occurring in intensive settings,
ICU admission has been likened to a ‘‘therapeutic trial’’ of
maximal support, with a tradeoff in compromised quality of
life as a potentially acceptable risk.38 ICU therapies that
could be disrupted by an agitated patient, such as ventilator
support, arterial lines, IV lines, nasogastric tubes, and bladder
catheterization, may contribute to the rate of restraint use. If
the ‘‘therapeutic trial’’ of ICU care is judged to be not ef-
fective or the burden of treatment greater than the benefit,
prompt discontinuation of burdensome and iatrogenic
harmful interventions should be insured with possible trans-
fer from ICU to a setting more focused on comfort and sup-
port and that provides better access for family at the end of
life. The proposed Quality Indicators for End of Life Care in
the Intensive Care Unit do not address these issues explicitly,
nor is the use of physical restraints at the end of life addressed

Table 2. Association between Restraint Use at Time of Death and Predictors: Bivariate Analysis
a

Predictor Odds ratio 95% confidence interval p-value

Nasogastric tube 3.13 (2.56, 3.84) < 0.0001
Intravenous fluids infusing 3.02 (2.21, 4.11) < 0.0001
Intensive care unit 2.85 (1.81,4.47) < 0.0001
Benzodiazepine administered 2.25 (1.87, 2.71) < 0.0001
Antipsychotic administered 1.97 (1.50, 2.58) < 0.0001
Palliative care consultation 0.66 (0.47, 0.95) 0.0231

Corticosteroid administered 1.24 (1.04, 1.60) 0.0566
Family presence 1.11 (0.98, 1.25) 0.0905
Opioid administered 0.97 (0.81, 1.18) 0.7761
Medication for death rattle administered 0.78 (0.59, 1.04) 0.0865

aAll models controlled for year of observation, intervention period, and presence of anxiety or agitation.

FIG. 1. Forest plot of odds ratio for restraint use with exposure to variable.
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in the National Quality Forum consensus report on preferred
practices for palliative care.39

Factors that were not associated with restraint use included
palliative care consultation, an active order for opioid medica-
tion, and family presence. Our initial hypothesis was that these
factors would have lessened restraint use. In the bivariate anal-
ysis, patients with a palliative care consultation were less likely
to have physical restraints at end of life, but this association
became nonsignificant in the multivariable analysis. This finding
may encourage palliative care consultation teams to routinely
review for restraint use and use this as an opportunity in con-
sultation to stress alternative approaches to delirium prevention
and management including discontinuing burdensome thera-
pies, especially in the imminently dying patients.40

Regarding opioid use, the relationship between opioid
medications and restraint use is not clearcut. For example, poor
pain management can manifest as agitated behavior.41 How-
ever, it is also the case that opioids might be withheld in an
effort to manage agitation for fear of worsening the behavior.
The complexity of situations where opioids are provided or
withheld at life’s end can make it difficult to clarify any rela-
tionship that might exist between restraint use and opioid use.

The lack of association between family presence and re-
straint use was surprising. We expected that family members
would find the use of restraints objectionable in a dying loved
one and would advocate for their discontinuation. However,
family members may not be empowered sufficiently to ques-
tion medical and nursing interventions. The literature related to
family response to restraint use is mixed. Some family mem-
bers perceive restraint use as necessary and acceptable for care
plan adherence.16,42 Family and provider education about al-
ternatives to using restraints, such as discontinuing invasive
interventions, may result in less restraint use at end of life.

Generalizability of these findings may be limited due to the
disproportionately male sample and the unique VA culture
and processes of care that may differ from other health sys-
tems with regard to the use of restraints. Furthermore, we
were limited to variables collected in the parent study, and
our examination of predictors of restraint use is not exhaus-
tive. For example, nursing practices, staffing patterns, and
training may have a significant influence on the use of
physical restraints. We did not have access to these data.
Finally, chart abstraction may underestimate the use of re-
straints, affecting our prevalence estimate, which may be
higher than the 16.3% identified in this sample.

The evidence base does not currently support recommen-
dations for systematic changes to reduce the use of restraints

in dying patients. Data is limited that supports effectiveness
of nursing education interventions to reduce restraint use in
the acute care setting.43 One initial step, however, is to raise
awareness of restraint use at the end of life as a negative
outcome that may result from extending intensive life-sup-
porting therapies.

Conclusions

This study highlights a number of issues meriting further
investigation. As we seek to operationalize dying with dignity
in the ICU or acute care setting,44 optimized end-of-life care
would ensure comfort through active symptom identification
and management, discontinuation of unhelpful therapies, and
implementation of active management of terminal delirium
without the need for the use of restraints. It is disconcerting
that in this study more than one in six dying patients were
restrained at the time of death. Our analysis, however, could
not identify how frequently end-of-life restraint use may have
been appropriate, necessary, and consistent with the patient/
health care agent’s treatment goals. Guidelines and the liter-
ature underscore alternatives to restraint use in hospitals,
particularly ICUs, and our findings suggest that dying patients
are an important target population for the development of
interventions and education to reduce restraint use.
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Table 3. Association between Restraint Use at Time

of Death and Predictors: Multivariable Analysis
a

Predictor
Odds
ratio

95% Confidence
interval p-value

Antipsychotic
administered

2.39 (1.67, 3.41) < 0.0001

Nasogastric tube 2.03 (1.71, 2.42) < 0.0001
Benzodiazepine

administered
1.55 (1.37, 1.76) < 0.0001

Intravenous fluids 1.80 (1.21, 2.68) 0.0039
Intensive care unit 1.70 (1.16, 2.50) 0.0062

aAll models controlled for year of observation, intervention
period, and presence of anxiety or agitation.
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