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Abstract
Aims: To estimate the use of different types of physical restraints and assess their associations to falls and injuries
among residents with and without Alzheimer’s disease (AD) or dementia in US nursing homes. Methods: Data were
from the 2004 National Nursing Home Survey. AD or dementia was identified using International Classification of Diseases,
Ninth Revision (ICD-9) codes. Analyses were conducted with the Surveyfreq and Surveylogistic procedures in SAS v.9.1.
Results: Residents with either AD or dementia were more likely to be physically restrained (9.99% vs 3.91%, P < .001)
and less likely to have bed rails (35.06% vs 38.43%, P < .001) than those residents without the disease. The use of trunk
restraints was associated with higher risk for falls (adjusted odds ratio [AOR] ¼ 1.66, P < .001) and fractures (AOR ¼
2.77, P < .01) among residents with the disease. The use of full bed rails was associated with lower risk for falls among
residents with and without the disease (AOR ¼ 0.67 and AOR ¼ 0.72, Ps < .05, respectively). Conclusions: The use of a
trunk restraint is associated with a higher risk for falls and fractures among residents with either AD or dementia.

Keywords
physical restraints, falls and fractures, dementia, nursing homes

Introduction

Alzheimer’s disease (AD) is the most common cause of

dementia and approximately 5.3 million people in the United

States (US) had this disease in 2009.1 The prevalence of AD

is predicted to increase to 13.2 million by 2050.2 Furthermore,

the majority of people with dementia will be institutionalized

in a nursing home (NH) in their lifetime,3 and they are at an

increased risk of being physically restrained.4,5 The adverse

outcomes associated with restraint use have been well docu-

mented, including falls and injuries,6 incontinence, circula-

tion impairment, agitation, social isolation,7-9 and even

death.10,11 However, there is limited information on physical

restraint use and the associated outcomes among NH residents

with dementia. Most previous studies on restraint use and out-

comes did not assess how different types of restraints were

correlated with falls and injuries, and how the use of restraints

and outcomes vary across residents with or without dementia.

This study assessed the prevalence of different types of

restraints and the associated outcomes in US NHs employing

a nationally representative sample. The objectives of this

study are (1) To estimate the use of different types of

restraints among residents with and without either AD or

dementia; (2) To assess the association of different types

of restraints to falls and fractures among residents with and

without either AD or dementia.

Methods

Data Source

The data for this study were from the 2004 National Nursing

Home Survey (NNHS). The NNHS is a 2-stage, cross-

sectional probability sample of US NH residents. First, a sam-

ple of NHs was selected from all US NHs operating in 2004.

Subsequently, in each participating NH, NNHS surveyors drew

a random sample of current residents. Up to 12 current resi-

dents were sampled at each NH in the 2004 NNHS. Detailed

information on each resident was collected from staff members

at the NH, typically registered nurses, who answered questions

by referring to the residents’ medical records and other docu-

mentation. No residents were directly interviewed. Data were

collected for 13507 residents in 1174 NHs, including residents’
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demographic characteristics, date of admission, current

functional status, and admission and current diagnoses.12

Study Sample

Residents who were comatose (n ¼ 68) at the time of survey

were excluded from our study sample. Following previous

research,13,14 residents with AD or dementia were identified

by the following International Classification of Diseases,

Ninth Revision, Clinical Modification (ICD-9-CM) codes in

their admission or current diagnoses: 290 and 797 (senile/

presenile dementia), 331.0 (Alzheimer’s disease), 294.1 (other

conditions associated with dementia), 294.8 and 310 (organic

brain syndromes). We combined these codes and labeled them

as AD or dementia. In the 2004 NNHS, there are 6576 resi-

dents with a diagnosis of AD or dementia and 6759 residents

without, which constitute the study sample to accomplish the

first objective of this study—to estimate the prevalence of dif-

ferent types of restraints in NHs. Next, to accomplish the sec-

ond objective—to assess the association of different types of

physical restraints to falls and fractures, we focused on resi-

dents with a length of stay (LOS) of 180 days or more. This

is because in the 2004 NNHS file, residents’ incidents of falls

and fractures (hip or other) were recorded in the past 180 days,

which could include falls or injuries not occurring inside the

facility.12 Therefore, we excluded residents whose LOS was

less than 180 days. Consequently, the final sample for this

analysis included 5057 residents with AD or dementia and

4224 residents without.

Measures
Outcome variables. The 2 outcome variables examined in this

study were falls and fractures experienced by residents in the

past 180 days. In the 2004 NNHS, 2 questions were used to

identify whether a resident fell, either in the past 30 days or

in the past 31 to 180 days.12 Thus, a resident was considered

as having a fall if ‘‘yes’’ is recorded to either of these 2 ques-

tions. Fractures were also identified by 2 questions—either a

hip fracture in the past 180 days or other fracture in the past

180 days. Similarly, a resident was classified as having a frac-

ture if ‘‘yes’’ was recorded to either of these 2 questions.

Independent variables. The independent variables include

5 different types of restraints including limb restraint, trunk

restraint, chairs that prevent rising, full bed rails (rails on all

open side of the bed), and side rails (including half rails or

1 side rails).12 The frequency of use for each of these 5 types

of restraint was recorded as ‘‘not used,’’ ‘‘used less than daily,’’

‘‘used daily,’’ ‘‘DK (don’t know),’’ and ‘‘not ascertained’’ in

the 2004 NNHS.12 Because the recorded frequencies for some

responses (eg, ‘‘used less than daily’’) were very small, we

combined ‘‘used less than daily’’ and ‘‘used daily’’ into 1 cate-

gory to indicate whether ‘‘a restraint was used.’’ We recoded

responses ‘‘DK’’ and ‘‘not ascertained’’ as missing. Then, we

measured these 5 types of restraints as binary variables: limb

(yes/no), trunk (yes/no), chair (yes/no), full bed rails (yes/no),

and side rails (yes/no). In addition, in accordance with the clas-

sification of restraint use in previous research,15 we grouped the

restraints/devices into 2 main categories: physical restraints—

limb restraint, trunk restraint, and a chair that prevents residents

from rising, and bed rails—full bed rails and side rails, when

estimating the prevalence of restraint use.

Control variables. Based on a review of existing literature,16

we included other risk factors for falls and fractures as control

variables in the multivariable models, representing both resi-

dent and facility characteristics. Resident characteristics

included demographic measures for age (<65, 65–74, 75–84,

and 85þ years), sex (female vs. male), and race (white vs

non-white). Among physical characteristics, 3 categories of

walking ability status were included12: independent (resident

can walk independently), needing help (resident needs assis-

tance in walking), and no walking activity in the past 7 days.

We divided length of stay (LOS) into 3 categories: less than

2 years, between 2 and 4 years, and 4 or more years. Following

previous research,15 an NH resident’s impairment in the 5

activities of daily living (ADLs; transferring, eating, toileting,

dressing, and bathing) was recoded into 3 categories: minimal

(0-1 ADL), moderate (2-3 ADLs), and dependent (4-5 ADLs).

A resident’s ability to make decisions regarding tasks of daily

life was measured in 4 levels: independent, modified indepen-

dence, moderately impaired, and severely impaired. Resident’s

behavioral problems (yes/no) included disruptive behaviors,

abusive actions, screaming, and resisting care. Incontinence

(yes/no) referred to either bowel or urinary incontinence. The

7 responses to a resident’s bowel continence and bladder

continence levels recorded in the 2004 NNHS included

‘‘continent,’’ ‘‘usually continent,’’ ‘‘occasionally incontinent,’’

‘‘frequently incontinent,’’ ‘‘incontinent,’’ ‘‘DK,’’ and ‘‘not

ascertained.’’ We combined the second through fourth

responses into 1 category and coded as Incontinence (yes), and

coded the first response as Incontinence (no), ‘‘DK’’ and ‘‘not

ascertained’’ as missing. Depressive mood (yes/no) referred to

whether a resident had indicators of depressed mood. The

5 responses were ‘‘no mood indicators,’’ ‘‘indicators present,

easily altered,’’ ‘‘indicators present, not easily altered,’’

‘‘DK,’’ and ‘‘not ascertained.’’ We recoded the second and

third response as having depressed mood (yes), the first

response as not having depressed mood (no), and the fourth and

fifth responses as missing. The total number of medications

taken by a resident was divided into 3 categories: <7, 7-9, and

�10 medications. Residence in a special care unit (SCU) for

Alzheimer’s and dementia care (yes/no). This classification

was identified through 2 questions in the 2004 NNHS:

‘‘Whether a resident was assigned to a bed in a specialty unit?’’

and ‘‘What condition is the specialty unit?’’ In this study, a resi-

dent was identified as residing in an SCU (yes) only if a resi-

dent was ‘‘assigned to a bed on a specialty unit’’ and if the

specialty unit was for ‘‘Alzheimer’s and dementia care.’’

The facility characteristics variables included bed size (<100,
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100-199, and 200þ beds), ownership (for-profit vs. non-profit),

and metropolitan location (MSA vs non-MSA).12

Statistical Analyses

To account for the stratified survey design, we conducted

weighted analyses with the Surveyfreq and Surveylogistic pro-

cedures in SAS version 9.1 (SAS Institute, Cary, North Caro-

lina). These procedures generate statistical estimates that

reflect national prevalence of restraints and falls and fractures

in US NHs. Multivariable logistic regressions were used to

assess the associations of different types of restraints to falls

and fractures among residents with or without either AD or

dementia, controlling for a series of risk factors. Odds ratios

and 95% confidence intervals (CI) were calculated. Statistical

significance was based on a threshold of P ¼ .05.

Results

Rate of Use of Physical Restraints and Bed Rails

The use of different types of restraints/devices is presented in

Table 1. With regard to use of physical restraints, residents

with either AD or dementia were more likely to be in trunk

restraints than residents without the disease (5.64% vs

2.10%) and more likely to be placed in chairs that prevent

them from rising (4.62% vs 2.07%). Overall, residents with

either AD or dementia were more likely to be physically

restrained (9.99% vs 3.91%).

With regard to use of bed rails, residents with either AD or

dementia are less likely to have either full bed rails (13.13% vs

14.48%) or side rails (23.53% vs 25.92%), with an overall

lower rate of either type of bed rail (35.06% vs 38.43%). On the

whole, in 2004, the rate of physical restraint use among NH

residents was 6.99% (95% CI: 6.50-7.49) and that of bed rails

was 36.79% (95% CI: 36.09-37.49; see Table 1).

Resident Characteristics (Residents With
LOS >180 Days)

As shown in Table 2, in comparison with residents without AD

or dementia, residents with the disease were more likely to be

older than 75 years, female, and white. They are less likely to

be able to walk independently and make decisions on tasks of

daily living independently. They are more likely to have beha-

vioral problems and depressed mood, have more ADL impair-

ment, be incontinent, take fewer medications, and live in an

SCU. Moreover, they are more likely to use trunk restraints,

and chair restraints, but less likely to use full bed rails. They

were more likely to have falls over the past 180 days

(36.31% vs 26.31%), with similar rates of fractures (2.16%
vs 1.81%). Finally, they are less likely to be in for-profit NHs

but more likely to be in NHs located in an MSA.

Restraint Use and Falls (LOS >180 Days)

As shown in Table 3, among residents with either AD

or dementia, the use of trunk restraints was associated with

higher risk of falls (adjusted odds ratio [AOR] ¼1.66, 95%
CI: 1.21-2.27), and the use of full bed rails was associated with

lower risk of falls (AOR¼ 0.67, 95% CI: 0.54-0.83). Similarly,

in residents without AD or dementia, the use of full bed

rails was protective of falls (AOR ¼ 0.72, 95% CI: 0.56-0.94),

while the use of chair restraints was marginally significant

(AOR ¼ 1.83, P ¼ .054).

Restraint Use and Fractures (LOS >180 Days)

The association between different types of restraints and

fractures is summarized in Table 4. Among residents with

either AD or dementia, the use of trunk restraints was associated

with higher risk of fractures (AOR ¼ 2.77, 95% CI: 1.35-5.68).

Other coefficients did not reach statistical significance at the

conventional P ¼ .05 level.

Discussion

This study estimated the use of different types of physical

restraints in a national sample of NH residents and assessed

their associations with falls and fractures among long-stay res-

idents (LOS > 180). The study results show that US NHs are

still relying on the use of physical restraints and bed rails for

resident management. Moreover, the study results suggest that

the use of trunk restraints was associated with higher risks of

falls and fractures among residents with either AD or dementia,

a finding not found among those without AD or dementia. The

use of full bed rails seems to be protective of falls in NH resi-

dents, regardless of AD or dementia diagnosis.

Table 1. Prevalence of Restraints Among Residents With and
Without AD or Dementia: 2004 NNHS

Residents With
AD or Dementia

(n ¼ 6,576)

Residents
Without AD
or Dementia
(n ¼ 6,759)

P
Valueb%a (95% CI) %a (95% CI)

Physical restraints
Any 9.99 (9.16-10.82) 3.91 (3.38-4.45) <.001
Limbc 0.51 (0.30-0.72) 0.28 (0.12-0.44) .10
Trunk 5.64 (5.00-6.28) 2.10 (1.72-2.47) <.001
Chair restraints 4.62 (4.04-5.20) 2.07 (1.67-2.47) <.001
Total 6.99 (6.50-7.49)

Bed rails
Any 35.06 (33.92-36.21) 38.43 (37.22-39.63) <.001
Full bed rails 13.13 (12.32-13.95) 14.48 (13.61-15.36) .04
Side rails 23.53 (22.49-24.57) 25.92 (24.78-27.06) .01
Total 36.79 (36.09-37.49)

Abbreviations: AD, Alzheimer’s disease; NNHS, National Nursing Home Sur-
vey; CI, Confidence interval.
a Weighted percentage.
b Wald chi-square test.
c Estimates may not be valid due to small sample size (n ¼ 42).
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Since the implementation of the Nursing Home Reform Act

in the Omnibus Budget Reconciliation Act (OBRA) of 1987,

the prevalence of physical restraints in NHs has been

reduced.17 For example, the prevalence of physical restraint

use was 36% in 1988, 13.1% in 1998, and 8.86% in

2003.18,19 Overall, our results show that the national prevalence

of physical restraints was 6.99%, including 9.99% for residents

with AD or dementia and 3.91% for residents without these

cognitive limitations in 2004. Thus, our results indicate that

NHs have made further progress toward minimum restraint use

targets for the US NH population.20,21 Recent Nursing Home

Compare data indicate that an average of 3% of long-stay res-

idents are physically restrained across all US NHs. Yet, there is

widespread variability with 6.1% of NHs having greater than

10% of their residents restrained and 36.4% of NHs having

no residents restrained.22

Our study results reveal that residents with either AD or

dementia had higher usage of trunk and chair restraints. Of

greater concern, they also had a higher rate of falls (36.31%
vs 26.31%, P < .001) and a higher rate of fractures (though not

significant at P ¼ .05) than those without the disease.

Restraints could be avoided in residents with dementia through

better understanding of their unmet needs, regular assessment

of their health status, and close surveillance.23

According to Centers for Medicare and Medicaid Services

(CMS), side rails are restraints if they are used to prevent

voluntarily getting out of bed.24 Yet, there are limited national

data on the prevalence of bed rail use in US NHs. Earlier stud-

ies reported a 62% of rate for use of bed rails (bilateral and side

rails) in Connecticut NHs25 and 58.7% in Pennsylvania NHs.26

To our knowledge, our study is the first to provide a national

estimate of the prevalence of bed rails use. Our results show

that in 2004 the overall prevalence of bed rails use was

36.79% among all US NH residents. However, we do not know

whether the use of bed rails has been increasing or decreasing

in US NHs. Further, our study results show that the rate of use

of bed rails (full bed rails and side rails) was lower among res-

idents with AD or dementia than those residents without

(35.06% vs 38.43%). It is well acknowledged that the side rails

may serve as a reminder for cognitively intact residents to call

for assistance when they want to get out of bed. Yet, for those

with moderate-to-severe dementia, bed rails could be consid-

ered as barriers and could cause injuries of falls when residents

try to exit.27

Our results, to some extent, reveal associations between use

of different types of restraints and falls and fractures vary

across residents with AD or dementia and those without. For

example, the use of chair restraints was associated with higher

risks of falls among residents without AD or dementia (P < .1),

while the unadjusted and adjusted odds ratios show that trunk

restraint was associated with higher risks of falls and fractures

among residents with AD or dementia. In general, our results

are consistent with previous research,6,20,28-30 though most of

them did not differentiate between residents with or without

AD or dementia. For instance, 1 earlier study of Pennsylvania

NHs found that physical restraints increased the likelihood of

Table 2. Descriptive Statistics of Residents With or Without
Alzheimer’s Disease or Dementia (LOS > 180 Days)

Variables

Alzheimer’s disease or Dementia

Yes (n ¼ 5,057) No (n ¼ 4,224)

%a (SE) %a (SE)

Resident characteristics
Age
<65 4.56 (0.35)b 18.51 (0.67)
65-74 8.20 (0.44) 14.40 (0.64)
75-84 32.09 (0.77) 27.30 (0.80)
85þ 55.15 (0.81) 18.48 (0.86)

Female 77.33 (0.67)b 69.47 (0.83)
White 87.26 (0.51)b 83.99 (0.62)
Walking status

Independent 15.91 (0.58)b 20.68 (0.70)
Need help 41.05 (0.80) 35.71 (0.86)
No walking 43.03 (0.81) 43.61 (0.89)

LOS (years)
<2 45.75 (0.81) 47.44 (0.91)
2-3 29.66 (0.74) 27.14 (0.81)
�4 24.59 (0.70) 25.42 (0.79)

ADL impairmentc

Minimal 5.21 (0.35)b 13.11 (0.59)
Moderate 11.89 (0.52) 14.75 (0.63)
Dependent 82.90 (0.60) 72.14 (0.79)

Decision-making on tasks of daily life
Independent 5.40 (0.37)b 28.71 (0.79)
Modified independent 14.95 (0.58) 30.87 (0.82)
Moderately impaired 49.14 (0.81) 31.83 (0.83)
Severely impaired 30.50 (0.74) 8.59 (0.47)

Behavioral problem 38.19 (0.77)d 20.86 (0.71)
Incontinence 82.22 (0.62)d 66.05 (0.84)
Depressed mood 47.99 (0.77)d 39.81 (0.84)
No. of medications

<7 35.06 (0.78)b 25.09 (0.78)
7-9 31.52 (0.77) 27.02 (0.81)
>¼10 33.42 (0.76) 47.89 (0.88)

Residence in SCU 15.01 (0.55)b 1.38 (0.23)
Restraints

Limbd 0.53 (0.13) 0.23 (0.09)
Trunk 5.62 (0.38)b 2.54 (0.26)
Chair restraints 4.77 (0.34)b 2.29 (0.27)
Full bed rails 13.12 (0.47)b 15.94 (0.59)
Side rails 22.90 (0.59) 24.74 (0.73)

Falls 36.31 (0.78)b 26.31 (0.78)
Fractures 2.16 (0.22) 1.81 (0.26)

Facility characteristics
For profit 58.84 (0.52)e 61.55 (0.65)
Bed size

<100 31.69 (0.43) 33.60 (0.55)
100-199 52.94 (0.52) 50.80 (0.66)
200þ 15.37 (0.50) 15.60 (0.62)

MSA 75.26 (0.38)f 72.70 (0.49)

Abbreviations: SE, standard error; ADL, activities of daily living (transferring, eat-
ing, toileting, dressing, and bathing); LOS, length of stay; SCU, special care unit for
Alzheimer’s disease or dementia care; MSA, metropolitan statistical area.
a Weighted percentage.
b P < .001.
c Minimum: 0-1 ADL, moderate: 2-3 ADLs, dependent: 4-5 ADLs.
d Estimates may not be valid due to small sample size (<60).
e P < .05.
f P < .01.
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falls among confused and ambulatory residents.31 More

recently, using the Minimum Data Set (MDS) of 2004-2005,

1 study found physical restraints (limb, trunk, or chair

restraints) contributed to falls and other adverse outcomes

including ADL dependence, behavioral problems, and pressure

ulcers.28 Further, it is worthwhile to note that prior evidence

also suggests that interventions to reduce restraints did not

increase falls or fall-related injuries32,33 and unrestrained resi-

dents tend to be less agitated, less fatigued, and more social.34

For example, 1 study compared fall and injury rates in NH res-

idents, and found that restraint removal significantly reduced

minor injuries because of falls.32

Our results show that the use of full bed rails was protective

of falls for residents with and without AD or dementia. Specif-

ically, the use of full bed rails decreased the odds of falls by

33% and 28% for these 2 groups of residents, respectively. And

the use of full bed rails was associated with lower risks of frac-

tures, though not significant. Our findings are consistent with

Doorn and colleagues’ study, where they found that the use

of bedrails was protective of falls. They also found that the use

of a trunk restraint increased fall risk and the use of bed rails

(both full and side rails) is associated with lower risk of frac-

tures (though was not significant at p ¼ .05)4.

However, most literature on bed rails in NHs shows that a

reduction of restrictive bed rails (both full and half rails) did not

increase the risk of serious falls.26,35-37 A recent study exam-

ined the effect of an advanced practice nurse consultation pro-

gram on restrictive side rail usage. In the group whose

restrictive side rails were removed, there was a significantly

reduced fall rate, whereas in the group that continued to have

Table 3. Multiple Logistic Regression Results of Association between Restraint Use and Falls Among Residents With or Without Alzheimer’s or
Other Dementia

Restraints

Alzheimer’s disease or other Dementia

Yes (n ¼ 5,057) No (n ¼ 4,224)

ORa (95% CI) AORb (95% CI) ORa (95% CI) AORb (95% CI)

Limbc NA NA NA NA
Trunk 1.48 (1.11-1.98)d 1.66 (1.21-2.27)d 0.86 (0.50-1.48) 1.23 (0.66-2.37)
Chair restraints 1.21 (0.89-1.64) 1.14 (0.83-1.57) 1.07 (0.61-1.86) 1.83 (0.99-3.36)
Full bed rails 0.59 (0.49-0.71)e 0.67 (0.54-0.83)e 0.63 (0.51-0.79)e 0.72 (0.56-0.94)f

Side rails 0.99 (0.85-1.17) 0.96 (0.81-1.14) 1.04 (0.86-1.24) 1.00 (0.82-1.23)

Abbreviations: OR, odds ratio; AOR, adjusted odds ratio; CI, Confidence interval.
a Crude odds ratio.
b Adjusted odds ratio. Adjusted for resident characteristics: age, gender, race, walking status, length of stay (LOS), activities of daily living (ADLs) impairment,
decision-making on tasks of daily life, behavioral problem, incontinence, depressed mood, number of medications, and residence in special care unit for Alzhei-
mer’s disease or dementia; facility characteristics: for profit, bed size, metropolitan statistical area (MSA) (see Table 1).
c The estimates for limb are not presented because they lack statistical power due to small sample size. They are available from authors.
d P < .001.
e P < .01.
f P < .05.

Table 4. Multiple Logistic Regression Results of Association between Restraint Use and Fracture Among Residents With or Without Alzhei-
mer’s or Other Dementia

Restraints

Alzheimer’s disease or other Dementia

Yes (n ¼ 5,057) No (n ¼ 4,224)

ORa (95% CI) AORb (95% CI) ORa (95% CI) AORb (95% CI)

Limbc NA NA NA NA
Trunk 2.61 (1.33-5.14)d 2.77 (1.35-5.68)d 1.40 (0.39-5.05) 0.96 (0.23-3.93)
Chair restraints 1.65 (0.79-3.44) 1.80 (0.83-3.91) 0.83 (0.16-4.26) 0.44 (0.09-2.16)
Full bed rails 0.76 (0.40-1.45) 0.68 (0.35-1.33) 0.92 (0.45-1.86) 0.94 (0.42-2.11)
Side rails 0.94 (0.58 -1.52) 0.83 (0.50-1.37) 1.62 (0.94-2.77) 1.37 (0.80-2.36)

Abbreviations: OR, odds ratio; AOR, adjusted odds ratio; CI, Confidence interval.
a Crude odds ratio.
b Adjusted for resident characteristics: age, gender, race, walking status, length of stay (LOS), activities of daily living (ADLs) impairment, decision-making on tasks
of daily life, behavioral problem, incontinence, depressed mood, number of medications, and residence in special care unit for Alzheimer’s disease or dementia;
facility characteristics: for profit, bed size, metropolitan statistical area (MSA) (see Table 1).
c The estimates for limb are not presented because they lack statistical power due to small sample size. They are available from authors.
d P < .01.
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restrictive side rails, there was not a significantly reduced fall

rate.35 Still, other prior research found that residents were

injured as a result of falls while attempting climbing over bed

rails.38

Nevertheless, given the cross-sectional nature of our study,

our results on the association of bed rails to falls and fractures

should be interpreted with caution. We only examined the asso-

ciation of bed rails and 2 related outcomes—falls and fractures.

But bed rails have been found to be correlated with other

adverse outcomes including agitation, injuries, and death.38-40

Thus, it is reasonable to hypothesize that bed rails may be pro-

tective of falls but may contribute to ADL dependence and

depression in the meantime. Recent reviews on use of bed rails

noted that the risk associated with the use of bed rails for falls

and injuries is inconclusive.41,42 Thus, an individualized

assessment is necessary when applying these devices in NHs.27

To ensure the robustness of our results, we performed addi-

tional analyses. First, we examined the interactions of dementia

status and the use of different types of restraints, controlling for

other factors. These interactions were not significant in their asso-

ciations with falls and fractures. Second, as post hoc sensitivity

analyses, we performed stratified analyses. For instance, we

examined the association of use of restraints and falls among the

subgroup that needs help in walking. The results were similar to

those results discussed above. Specifically, among residents with

AD or dementia and needing help in walking, the use of trunk

restraints was associated with higher risks (AOR ¼ 1.63, 95%
CI: 1.05-2.53) and the use of full bed rails was associated with

lower risks of falls (AOR ¼ 0.71, 95% CI: 0.53-0.93); whereas,

among residents without AD or dementia but needing help in

walking, the uses of trunk restraints (AOR ¼ 0.68, 95% CI:

0.23-2.04) and full bed rails (AOR ¼ 0.88, 95% CI: 0.65-1.18)

were not significant (data not shown).

Several limitations of our study should be noted. First, all

incidents of falls and fractures are reported by NH staff, so this

could be subject to underreporting. Second, due to data limita-

tions, we did not account for the intensity of physical restraint

use (eg, daily use vs use less than daily), and we could not dis-

cern the intended use of bed rails (eg, enable bed movements or

keep from getting out of bed).12 Third, our measures of the out-

comes are simply a binary indicator (yes/no), so they do not

provide insight into the frequencies of falls and fractures.

Fourth, though we included a series of confounders including

resident and facility characteristics, we could not include other

factors, such as nurse staffing levels, staff ratios, and psycho-

tropic medications because they are not available in the 2004

NNHS public file. Fifth, a case of Alzheimer’s disease or other

dementia was identified through International Classification of

Diseases, Ninth Revision (ICD-9) codes, and this could be also

subject to underreporting. Last, the analyses were cross-

sectional and causality cannot be determined.

Conclusions

Our results demonstrate that different types of restraints still

remain a resident management tool in US NHs and there is a

higher utilization of physical restraints and higher rates of falls

and fractures among residents with either AD or dementia.

More effort is needed to achieve physical restraint-free NHs,

including additional resources to facilitate effective resident

management strategies. The use of a trunk restraint is associ-

ated with higher risks for falls and fractures for residents with

AD or dementia, while the use of full bed rails is protective of

falls among residents with dementia. Given the special needs of

residents with AD or dementia, the use of physical restraints on

residents with a diagnosis of dementia should be avoided,23,43

and an individualized assessment should be implemented to

ensure the safety and quality of care for this special group of

residents. Additional research is needed to understand resident

outcomes when physical restraints and bedrails are used for dif-

ferent purposes.
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