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Abstract

Introduction: In hospitals, the nurse uses the bed alarm system for patients’ safety, which may have some forms of physical

restraints included, depending on the situation. However, the nurses’ perceptions of the bed alarm system with reference to

restraints are yet to be clarified. Moreover, there were no reports that can shed light upon the factors that relate to nurses’

perceptions about the bed alarm system in Japan. The objective of this study is to investigate the nurses’ perception on

whether the bed alarm can be considered as a form of physical restraint and to elucidate the factors that pertain to the

nurses’ perceptions regarding the bed alarm.

Methods: This study conducted a quantitative cross-sectional survey. We used bivariate logistic regression analyses to

investigate the nurses’ perception and the factors affecting these perception. Ethical approval was obtained from the

research ethics committee of the Kyoto University. Participants opted for answering the questionnaire voluntarily.

Results: The sample population comprised of 289 nurses from 10 acute-care hospitals. Out of these, 214 (74.0%) nurses

considered the bed alarm system as a form of restraint, and 75 nurses (26.0%) did not. Furthermore, the nurses’ perception

was relevant to the hospitals that they belonged to, their years of experience, and the content of education. It was especially

interesting that the group of nurses with little experience had the consciousness of being considered the bed alarm as

restraint compared with nurses with many years of experience.

Conclusion: The alarm systems are gradually being considered to be classified as a restraint. Hospitals should ensure

providing an ethically sensitive climate and appropriate educational opportunities to help nurses build these perceptions for

patient care. An ethically sensitive climate and appropriate educational opportunities would lead to an environment that

nurtures nurses with the ability to recognize problems in daily care.
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Background

In principle, physical restraints should be prohibited in all

situations; however, in acute-care hospitals, restraint

tends to be recognized as a necessity in emergency cases

because treating patients’ injuries and saving their lives

are prioritized in acute-care settings. However, adverse

effects of applying physical restraints have been reported,

such as direct injuries and asphyxiation, and even

increased chances of sudden death (Evans et al., 2003).
Furthermore, the use of physical restraints violates

human rights (Dodds, 1996). Therefore, bed alarm sys-

tems are being used as an alternative to physical

restraints (Hilbe et al., 2010; Markwell, 2005). Because

the alarm system can be used without being noticed by

the patient, it has become a common method for man-
aging difficult clinical situations.
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Various types of bed alarm systems (also called the bed

exit alarmormotion sensor) are available, such as clip alarm

that consists of a magnet and pull-cord activation, infrared

bedsidemonitor, sensor pad alarm that is applied to the bed,

or chair alarm that gets triggered by the patients’ weight.

Nurses usually prefer the bed alarm system, especially when

patients tend to leave the bed (Hilbe et al., 2010) or wander

about the hospital. These alarm systems are used for ensur-

ing the patients’ safety. The previous study stated that bed

alarms are the least expensive and the easiest to implement

among all the fall-prevention methods; therefore, hospitals

and/or nursing leadership might encourage the use of bed

alarms as a less costly endeavor (Fehlberg et al, 2017).
However, its effectiveness is debatable. Previous research

has indicated a significant decrease in the mean number of

falls per patient when using a bedside chair and a bed pres-

sure sensor in an orthogeriatric rehabilitation ward com-

pared with the preintervention period (Sahota, 2009).
On the contrary, some conflicting reports suggest that

the use of bed alarm systems did not have any statisti-

cally or clinically significant effects on fall-related events

or the use of physical restraints (Shorr et al., 2012).

Moreover, the ethical aspect of employing bed alarm

systems requires clarification. Generally, bed alarm sys-

tems are not included in the list of systems that employ

physical restraint because they are usually defined as a

restriction of the patient’s actions to inhibit movement

by using a cord, belt, bedsheet, or a restraining band

(Arai & Leibowitz, 2001). It is difficult to define alarm

systems as part of physical restraint systems because they

do not directly bind a patient to the bed; therefore, it can

sometimes be considered as a protective device.
Furthermore, most studies on alarms focus on the

innovation of novel techniques of restriction that may

be seemingly gentle to patients. In addition, the criteria

for the use of bed alarms are not comprehensively estab-

lished (Hubbartt et al., 2011). The use of bed alarms has,

therefore, been controversial from the ethical viewpoint.
In 2017, the Centers for Medicare and Medicaid

Services (CMS) implemented restrictions on the use of

bed and chair alarm systems in senior housing because of

the question for their efficacy, the problem of “alarm

fatigue,” and the problem potentially harmful emotion-

ally and physically to the resident (The CMS, 2017).

While alarms are not prohibited from being included

as part of a plan, they should not be the primary or

sole intervention to prevent falls. Therefore, the use of

alarm systems in the hospital should be reconsidered.

Bed Alarms: Standard Unstandardized
Practices

In Japan, strict standards about the application of phys-

ical restraints have been established; however, the criteria

regarding the use of bed alarms have not been standard-
ized yet. In some hospitals, nurses are forced to make a
decision on the use of bed alarms without any guidelines.
In other hospitals, family members are required to sign a
letter of consent without the provision of a detailed expla-
nation of the merits and disadvantages of the alarm
system. Apart from the observed effect of the bed alarm
system, previous reports have also highlighted nurses’
controversial perceptions on the use of the system. For
example, a study showed that 25.5%of patients, relatives,
and care professionals, including doctors, nurses, physi-
otherapists, and occupational therapists, agree that bed
alarms are a restraint (Vassallo et al., 2005). In addition, a
revision of the State Operations Manual for long-term
care facilities classifies bed and chair alarms or any
position-change alarms that make an audible noise near
the resident as a restraint (The CMS, 2017).

Purpose

The aim of this study is to express nurses’ perceptions of
the bed alarm system from the viewpoint of considering
it as a form of physical restraint. In addition, this
research also seeks to identify the factors that may
have been related to these perceptions. To achieve this,
we used a self-administered questionnaire and compared
the background of the nurses who regard the system as a
physical restraint with that of the nurses who do not.

Research Question

• Do the nursing staff regard the bed alarm system as
physical restraint?

• Which factors are related to the nurses’ perception of
the bed alarm system?

Method

Design

This study followed a quantitative cross-sectional
survey. The instrument used was a self-administered
questionnaire.

Participants

This survey was conducted in 10 acute-care hospitals in
Kyoto, Japan. The questionnaires were delivered to the
hospital, either directly or indirectly via mail. The hos-
pitals subsequently distributed the questionnaire among
the nursing staff. The questionnaires were collected from
the hospitals or were mailed directly to the researcher by
nurses. The pediatric ward, emergency department,
obstetrics department, and intensive care unit were
excluded from this research because of the critical fea-
tures of these wards.
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Measurement Tools

The questionnaire was developed after gaining insights

from the existing research following a careful and exten-

sive literature review. We drew from previous studies to

ensure that the phrasing in our queries would be easily

comprehensible to the participants. A pretesting ques-

tionnaire was done by three hospital nurses and two

professionals in the department of nursing science in

our university to ensure the validity and reliability. It

consisted of two parts. The nurses were requested to

provide their demographic information in the first one,

including gender, age, years of experience, position, edu-

cational background, and their education levels on issues

of ethics, body restraint, and bed alarm system. The

second part focused on the question including the

nurses’ perception regarding whether the bed alarm

system is included in restraint.

Data Collection and Analysis

To perform the collection and analysis of data without

compromising confidentiality, each questionnaire was

implemented anonymously and managed by code

number.
The survey data were analyzed using the SPSS 18.0 J

software for Windows (IBM Corporation, Tokyo,

Japan). Following this, descriptive statistics was per-

formed to summarize the data. The mean and standard

deviation for age and years of experience were calculated

and compared, using student’s t test.
The participants were divided into two groups. The

former group comprised of nurses who were of the opin-

ion that the bed alarm system is a form of restraint; the

latter group consisted of nurses who did not perceive the

system as a restraint.
For each group, frequencies and proportions per hos-

pital, gender, position, years of experience, educational

background (diploma in nursing school, associate or

junior college, or bachelor’s or master’s degree), and

educational opportunity (ethics education, physical

restraints education, and bed alarm education) were cal-

culated and compared using a v2 test. Years of experi-

ence was defined as being comprised of three categories:

newly graduated nurse (less than 2 years), midcareer

nurse (3–7 years), and expert nurse (more than

8 years). Furthermore, educational opportunity was

divided into five categories (school, introductory

course, on-the-job training, out-of-hospital training,

and study sessions at hospital wards). The frequencies

and proportions for them were calculated and compared

using a chi-squared test. Residual analysis was per-

formed on items that had significant differences in the

chi-squared test for education and years of experience.

Bivariate logistic regression analyses were conducted

to identify the factors that are independently associated

with nurses’ perception of whether bed alarms are

included in physical restraints using hospital (catego-

ries), gender, position, years of experience (categories),

and educational opportunity (categories) as predictor

variables. Odds ratios (95% confidence interval) were

adjusted for gender and hospitals.

Ethical Considerations

Ethical approval was obtained from the research ethics

committee of Kyoto University. Each questionnaire had

an accompanying letter, explaining the purpose of the

research and elaborating on the ways in which the data

collected would be used. The identity of the participants

was kept confidential, and the returns of the question-

naires were considered as an indication of informed con-

sent for participation in the study. Each questionnaire

was assigned a code number to avoid disclosing the hos-

pital name or the identity of the individuals, and the

responses provided by the hospital and nurses were

kept confidential.

Results

Demographics

From the 737 questionnaires distributed, 469 responses

were retrieved. Out of these, 180 had missing values and

hence were excluded from the analyses; 269 (93.1%) of

the total 289 nurses who answered the questionnaire

were females; 20 were males (6.9%), with a mean age

of 32.9 years (SD¼ 8.9, range¼ 20–58). The mean

number of years of their experience was 9.5 years

(SD¼ 8.0, range¼ 1–39). Among the sample population,

245 (84.8%) of the nurses had a nursing diploma,

24 (7.3%) had a bachelor’s degree, and 3 (1.0%) had a

master’s degree; 17 (5.9%) were junior college graduates.

With respect to educational opportunities, 257 (88.9%)

nurses had attended a medical ethics course, 159 (55.0%)

had participated in a body restraints course, and 85

(29.4%) had enrolled in a bed alarm systems course

(Table 1).

Nurses’ Attitude Toward the Use of Bed Alarm

Systems

In total, 214 (74.0%) nurses considered the bed alarm

system to be a form of physical restraint. Those who

considered the bed alarm system to not be included in

the physical restraint systems amounted to 75 (26.0%;

Table 1).
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Factors Affecting Nurses’ Perceptions

To analyze the factors that pertained to the nurses’ per-

ceptions of bed alarm systems, we applied a chi-squared

test for evaluating significance (Tables 1 and 2). The

difference in the perceptions of the nurses regarding

bed alarm systems was significant as per the hospitals

they belonged to (p< .001; Table 1). More number of

nurses belonging to Hospitals 2 and 8 regarded the bed

alarm sensor as a restraint. On the other hand, fewer

nurses who worked in Hospitals 1 and 10 considered

the sensor as a restraint. In addition, the nurses’

Table 1. Chi-Square Test of Factors Regarding the Nurses’ Perceptions (N¼ 289).

Number and percentage of nurses who

consider the bed alarm system to be

a form of physical restraint

M� SD (min–max) p valuea

Age 32.9� 8.9 (20–58) 32.4 34.5 .082

Years of experience 9.5� 8.0 (1–39) 9.3 10.5 .237

n Yes (n¼ 214) No (n¼ 75) p valueb

n (%) n (%)

Hospital

1 30 14 (4.8) 16 (5.5) <.001***

2 43 39 (13.5) 4 (1.4)

3 18 14 (4.8) 4 (1.4)

4 20 16 (5.5) 4 (1.4)

5 6 5 (1.7) 1 (0.3)

6 6 5 (1.7) 1 (0.3)

7 7 6 (2.1) 1 (0.3)

8 63 57 (19.7) 6 (2.1)

9 21 14 (4.8) 7 (2.4)

10 75 44 (15.2) 31 (10.7)

Gender

Male 20 15 (5.2) 5 (1.7) .920

Female 269 199 (68.9) 70 (24.2)

Position

Nurse manager 9 6 (2.1) 3 (1.0) .700

Nursing staff 280 208 (72.0) 72 (24.9)

Years of experience

Less than 2 years 52 45 (15.6) 7 (2.4) .008**

3–7 years 98 77 (26.6) 21 (7.3)

More than 8 years 139 92 (31.8) 47 (16.3)

Educational background

Diploma in nursing school 245 180 (62.3) 65 (22.5) .172

Associate or junior college 17 12 (4.2) 5 (1.7)

Bachelor’s degree 24 21 (7.3) 3 (1.0)

Master’s degree 3 1 (0.3) 2 (0.7)

Completed ethics education

Yes 257 192 (66.4) 65 (22.5) .468

No 32 22 (7.6) 10 (3.5)

Completed the physical restraint education

Yes 159 123 (42.6) 36 (12.5) .156

No 130 91 (31.5) 39 (13.5)

Completed the bed alarm system education

Yes 85 62 (21.5) 23 (8.0) .782

No 204 152 (52.6) 52 (18.0)

at test.
bv2test.
**p< .01. ***p< .001.
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perception was also affected by their years of experience;
45 newly graduated nurses regarded the bed sensor as a
restraint (15.6%; p¼ .008), which was significantly
higher than nurses of other experience ranges.
Education was observed to not affect the nurses’ percep-
tion, irrespective of whether they had completed the eth-
ical, physical, or bed alarm systems education (Table 1).
However, 150 nurses who had received education about
ethics in school (51.9%; p¼ .026) and 11 nurses who had
completed the physical restraints instruction during out-
of-hospital training (3.8%; p¼ .045) significantly tended
to consider the bed alarm system as a form of physical
restraint (Table 2).

Relationship Between Education and Years of
Experience

The chi-squared tests were performed for assessing the
relationship between the education received and years of
experience. There was a significant difference in relation
to professional experience (newly graduated nurse, mid-
career nurse, or expert nurses) and ethics education
(p¼ .014), ethics education at school (p< .001), physical
restraints education (p¼ .003), and physical restraints
education in school (p< .001; Table 3).

Residual analysis was conducted to identify the cells
that accounted for the significant effects (i.e., a residual
greater than 2.00 indicates the factor was a major influ-
ence for the significant chi-squared test statistic).

A significant number of 47 newly graduated nurses had
especially received ethics education at school (adjusted
residual¼ 4.04), and 29 newly graduated nurses had
received physical restraints education at school (adjusted
residual¼ 4.09). Eighty-twomidcareer nurses had received
ethics education at school (adjusted residual¼ 4.45), 64
midcareer nurses had received physical restraints
education (adjusted residual¼ 2.52), and 43 midcareer
nurses had received physical restraints education at
school (adjusted residual¼ 3.15). Contrariwise, 116
expert nurses had received less ethics education (adjusted
residual¼ –2.85), 63 expert nurses had received less ethics
education at school (adjusted residual¼ –7.32), 62 expert
nurses had received less physical restraints education
(adjusted residual¼ –3.43), and 20 expert nurses had
received less physical restraint education at school
(adjusted residual¼ –6.13).

Results of the Logistic Regression Analysis of the
Nurses’ Perception of Bed Alarm Systems

Table 4 shows the results of the logistic regression
model. The regression analysis concluded that the hos-
pital that nurses belong to was one of the important
factors that can affect nurses’ perceptions.
Furthermore, the newly graduated nurses were observed

to be 4.1 times (p¼ .003) likelier than the expert nurses
to consider the bed alarm systems as a restraint.

When gender and hospitals were adjusted, the nurses
who had completed the physical restraints education
(odds ratio¼ 1.86, p< .040; 95% CI [1.03, 3.35]) and
who had received ethics education at school (odds
ratio¼ 1.85, p< .046; 95% CI [1.01, 3.40]) considered
bed alarm systems a restraint.

We identified several novel factors from this study
that are significantly relevant to nurses’ perception of
bed alarm systems as a restraint, namely, the educational
opportunities that predominantly relate to nurses’ per-
ception was ethics education at school, the physical
restraints education, and the physical restraints educa-
tion at out-of-hospital training.

Although not significantly, the nurses who had
received other types of education tended to regard the
bed alarm system as a restraint. This indicates that any
type of education may be effective in making nurses
notice the ethical aspects of the alarm system.

Discussion

Nurses are required to make ethical decisions regarding
patient care every day, such as ones relating to patients’
safety, rights and autonomy, advance care planning, sur-
rogate decision making, and so on (Ulrich et al., 2010).
In the context of patient safety, inefficient fall-
prevention techniques are one of the critical challenges
in today’s acute-care hospitals. However, even in emer-
gency, nurses should consider the patients’ rights, priva-
cy, and dignity as well as safety. The recognition of the
significance of this has led us to investigate the ethical
aspects involved in the use of bed alarm systems.

As initially stated, bed alarm systems are not consid-
ered to be included in the list of systems employing phys-
ical restraint; therefore, most previous studies on
restraint have focused on the innovation of novel tech-
niques of restriction. However, the ethical aspect of
employing the bed alarm system has not been investigat-
ed entirely and still requires clarification.

This study, for the first time, demonstrated nurses’
ethical perceptions of bed alarm systems and analyzed
the relevant factors that could potentially be relevant to
their perceptions. Hospital (their workplace), newly
graduated nurses, ethics education (especially at
school), and physical restraints education were revealed
to be factors that affect the perception of bed alarm
systems as physical restraints.

The significance of the employing hospital as a factor
relating to nurses’ perception is unexpected and fascinat-
ing from a research perspective. It indicates that ethical
policies may vary between hospitals. Presumably, nurses
in some hospitals tend to assume that the bed alarm
system is not included in the physical restraint, while

Okumoto et al. 5



Table 2. Chi-Square Test of Factors Regarding the Nurses’ Perceptions About Education (N ¼289).

Number and percentage of nurses

who consider the bed alarm system to

be a form of physical restraint

n Yes (n ¼214) No (n ¼75) p value

n (%) n (%)

Completed ethics education at school

Yes 192 150 (51.9) 42 (14.5) .026*

No 97 64 (22.1) 33 (11.4)

Completed ethics education at introductory course

Yes 80 64 (22.1) 16 (5.5) .153

No 209 150 (51.9) 59 (20.4)

Completed ethics education at on-the-job training

Yes 121 93 (32.2) 28 (9.7) .355

No 168 121 (41.9) 47 (16.3)

Completed ethics education at out-of-hospital training

Yes 31 24 (8.3) 7 (2.4) .650

No 258 190 (65.7) 68 (23.5)

Completed ethics education at study session at hospital ward

Yes 32 27 (9.3) 5 (1.7) .158

No 257 187 (64.7) 70 (24.2)

Completed physical restraint education at school

Yes 92 73 (25.3) 19 (6.6) .160

No 197 141 (48.8) 56 (19.4)

Completed physical restraint education at introduction course

Yes 34 26 (9.0) 8 (2.8) .732

No 255 188 (65.1) 67 (23.2)

Completed physical restraint education at on-the-job training

Yes 58 46 (15.9) 12 (4.2) .307

No 231 168 (58.1) 63 (21.8)

Completed physical restraint education at out-of-hospital training

Yes 11 11 (3.8) 0 (0) .045*

No 278 203 (70.2) 75 (26.0)

Completed physical restraint education at study session at hospital ward

Yes 32 26 (9.0) 6 (2.1) .324

No 257 188 (65.0) 69 (23.9)

Completed the bed alarm system education at school

Yes 14 13 (4.5) 1 (0.3) .100

No 275 201 (69.6) 74 (25.6)

Completed the bed alarm system education at introduction course

Yes 12 8 (2.8) 4 (1.4) .551

No 277 206 (71.3) 71 (24.6)

Completed the bed alarm system education at on-the-job training

Yes 40 31 (10.7) 9 (3.1) .592

No 249 183 (63.3) 66 (22.8)

Completed the bed alarm system education at out-of-hospital training

Yes 5 5 (1.7) 0 (0) .182

No 284 229 (79.2) 55 (19.0)

Completed the bed alarm system education at study session at hospital ward

Yes 24 16 (5.5) 8 (2.8) .389

No 265 198 (68.5) 67 (23.2)

*p< .05.
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in others, they recommend using bed alarm systems for
actively preventing falling. This led us to conclude that

the ethical atmosphere might be the most important

factor in the hospital with respect to providing care.
According to a previous report, the ability of the nursing

staff to adequately address the ethical issues that they
confront can be influenced by the ethical climate in

which they work (Schluter et al., 2008). Another report

by Hart (2005) also showed that one of the most impor-
tant factors in moral decision making is the availability

of an ethically sensitive environment. We speculate that
in our study, the perceptions on bed alarm systems might

be significantly concerned with the ethical climate;
hence, it warrants the inclusion in this study as a signif-

icant parameter.
The second factor was the years of experience.

Previous research indicated that 20% of health profes-

sionals (doctors, nurses, physiotherapists, and occupa-
tional therapists) and 30% of patients and relatives

consider bed alarms to be a restraint, respectively

(Vassallo et al., 2005).
We hypothesized that newly graduated nurses may

have similar views as patients and relatives about the
bed alarm system because compared with other expert

nurses, they had not used the bed alarm system frequent-

ly. In addition, according to a study in 2008, 43.0% of
nurses had received ethical education during their profes-

sional basic and/or advanced educational program
(Grady et al., 2008). In our study, 89% of nurses had

received training in ethics education, thereby implying

that the significance of ethics education is now under-

stood and is widespread. Table 3 shows that younger
nurses have had more opportunities to obtain ethics or

physical restraint education compared with expert nurses.
For the aforementioned reasons, we assume that

newly graduated nurses in this study may have easily

considered the topic as an ethical issue by employing

sensors.
The last factor was education. From the results of our

study, we infer that the most effective ethical education

regarding the bed alarm system is ethics education deliv-

ered at school and physical restraints education.
Unexpectedly, education about the bed alarm system

itself was not relevant to their perceptions. It is known

that ethics education has a significant positive influence

on moral confidence, moral action, and the use of ethics
resources (Grady et al., 2008). Regarding the education

on restraints, existing literature indicates that 85% of the

nurses received only a few hours of instruction on the

use of restraints on adults and that 53% of them were
provided instructions even less than 1 hour (Stilwell,

1991). On the other hand, in Japan, there was a report

stating that only 36.3% of the nurses had on-the-job

training related to the use of physical restraints (Arai
& Leibowitz, 2001); in our report, however, the

number of nurses who had undergone this education at

school or during their on-the-job training was as high as
55.0%. Thus, it can be concluded that the importance of

education on physical restraints has gradually become

recognized. However, with respect to bed alarm systems,

Table 3. Chi-Square Test of the Relationship for the Education and Years of Experience (N ¼289).

n

Years of experience

p valuea

Newly graduated

(less than 2 years) Midcareer (3–7 years) Expert (>8 years)

n (adjusted residual) n (adjusted residual) n (adjusted residual)

Completed ethics education

Yes 257 50 (1.83) 91 (1.53) 116 (–2.85) .014*

No 32 2 (–1.83) 7 (–1.53) 23 (2.85)

Completed ethics education at school

Yes 192 47 (4.04) 82 (4.45) 63 (–7.32) <.001***

No 97 5 (4.04) 16 (–4.45) 76 (7.32)

Completed physical restraint education

Yes 159 33 (1.35) 64 (2.52) 62 (–3.43) .003**

No 130 19 (–1.35) 34 (–2.52) 77 (3.43)

Completed physical restraint education at school

Yes 92 29 (4.09) 43 (3.15) 20 (–6.13) <.001***

No 197 23 (–4.09) 55 (–3.15) 119 (6.13)

Completed the bed alarm system education

Yes 85 14 35 36 .240

No 204 38 63 103

av2test.
*p< .05. **p< .01. ***p< .001.
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only one third of the nurses responded in the affirmative

to having received instructions on alarm systems.

This indicates that the education for alarm systems

is not sufficient, as shown in our study. Similar

reports were previously published, stating that the

education dispensed regarding alarms was insufficient

(Bach et al., 2018; Coyle & Mazaleski, 2016;

Yue et al., 2017). However, in their report, the research-

ers cited previously focused only on the training to use

alarm systems safely or to respond more promptly and

accurately and did not focus on its ethical aspects. These

trainings/instructions may not convey the most impor-

tant message for preventing fall-related incidents, which

nurses think is the reason why patient wants to move.

Therefore, we assume that the bed alarm education did

not impact nurses’ perception. This result may possibly

be due to the fact that the current instruction on the

same focuses primarily on the means to use the system

effectively but does not comment on the involved ethical

issues, such as the fact that the sensors may violate the

dignity and privacy of a patient. Some types of bed

alarm sensors do not directly restrain the patient’s

body. However, they can be a result of restraint by sup-

pressing behavior or instilling a sense of mental restraint.

Therefore, nurses should keep in mind the possibility

that sensors might be restraints for patients even if

they are in acute-care hospitals.
The bed alarm system is reported to cause another

problem to nurses—alarm fatigue. It sometimes gives

false alarm, which can lead to alarm fatigue

(Sendelbach & Funk, 2013). Thus, the nurses could pos-

sibly consider the alarm to be a nuisance sound; resul-

tantly, its ethical aspect may be overlooked or even

neglected.

Table 4. Logistic Regression Analysis of the Nurses’ Perception of the Bed Alarm System (N ¼289).

Variable Odds ratios 95% CI p value

Hospitala

1 1.00

2 11.14 [3.18, 39.06] <.001***

3 4.00 [1.07, 15.01] .040*

4 4.57 [1.23, 16.93] .023*

5 5.71 [0.59, 54.96] .131

6 5.71 [0.59, 54.96] .131

7 6.86 [0.73, 64.10] .091

8 10.86 [3.59, 32.80] <.001***

9 2.29 [0.72, 7.27] .161

10 1.62 [0.69, 3.80] .266

Years of experienceb

Less than 2 years 4.10 [1.61, 10.45] .003**

3–7 years 1.16 [0.56, 2.40] .680

More than 8 years 1.00

Ethics educationb (yes vs. no) 1.37 [0.58, 3.26] .476

At schoolb (yes vs. no) 1.85 [1.01, 3.40] .046*

At introduction courseb (yes vs. no) 1.81 [0.89, 3.69] .100

At on-the-job trainingb (yes vs. no) 1.20 [0.65, 2.22] .570

At out-of-hospital trainingb (yes vs. no) 1.55 [0.60, 4.02] .365

At study session at wardb (yes vs. no) 1.42 [0.47, 4.29] .534

Physical restraint educationb (yes vs. no) 1.86 [1.03, 3.35] .040*

At schoolb (yes vs. no) 1.75 [0.92, 3.35] .090

At introduction courseb (yes vs. no) 1.33 [0.53, 3.35] .542

At on-the-job trainingb (yes vs. no) 1.61 [0.76, 3.43] .216

At study session at wardb (yes vs. no) 1.23 [0.44, 3.43] .699

Bed alarm system educationb (yes vs. no) 0.85 [0.45, 1.59] .602

At schoolb (yes vs. no) 3.16 [0.38, 26.48] .290

At introduction courseb (yes vs. no) 0.98 [0.24, 3.92] .973

At on-the-job trainingb (yes vs. no) 1.35 [0.57, 3.20] .498

At study session at hospital wardb (yes vs. no) 0.50 [0.18, 1.40] .185

Note. Ethics education¼ completed ethics education at least once; Physical restraint education¼ completed the physical restraints education at least once;

The bed alarm system education¼ completed the bed alarm system education at least once; 95% CI¼ 95% confidence interval.
aNot adjusted.
bAdjusted for gender and hospital (Hospital 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10).

*p< .05. **p< .01. ***p< .001.
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As mentioned earlier, alarm systems are gradually

being considered before being classified as a restraint

depending on the situation (The CMS, 2017). Their use

should hence be strictly limited to medical necessities,

and even then, it must be continuously reevaluated.

For this change, nurses’ perception change is required.

From this study, we can speculate that appropriate edu-

cation can make an impact on nurses’ perceptions that

leads to effective use of the bed alarm system. Hospitals

are especially responsible for instructing staff nurses

about its proper use, including the ethical aspect, and

should also address the difficult task of creating an eth-

ically sensitive climate to ensure high-quality nursing

care in all situations. Continuing ethical education

courses and discussions to promote positive ethical cli-

mates will enhance the quality of the care provided by

nurses to patients who need the alarm system.

Limitations

There are, despite the various valuable insights given,

several limitations to this study. The participants

joined the study voluntarily; therefore, these results

reflect only the perceptions of nurses who were interested

in this survey. The study was conducted in 10 acute

hospitals in one city. Thus, this result may not be gen-

eralized because the data were collected from one urban

area. Further research is required with more participants

in various areas.

Implications for Practice

Hospitals need to provide educational opportunities

regarding both alarms’ advantages and disadvantages

including ethical aspects. This knowledge enables

nurses to make informed decisions in using the alarms

by themselves. It will lead to create a sensitive environ-

ment to nurture nurses who can provide better patient

care.

Conclusion

This study provides data on the education of nurses

regarding the ethical aspects of bed alarm systems. It

sheds light on the factors that affect their perceptions

in Japan. Our study indicated that more than half of

the participating nurses considered the bed alarm

system to be a form of physical restraint, and this per-

ception is observed to have been related to the following

factors: the hospital they worked at, their years of expe-

rience, and the education system.
These factors, which have not been reported in the

existing literature, are novel ones that can pertain to

nurses’ perceptions toward the bed alarm system. More

factors that affect their perceptions should be clarified

from an ethical point of view.

Acknowledgments

The authors are grateful to all the participants for their

involvement in the study.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with

respect to the research, authorship, and/or publication of this

article.

Funding

The author(s) disclosed receipt of the following financial sup-

port for the research, authorship, and/or publication of this

article: This research was funded by the management expenses

grants of Kyoto University.

ORCID iD

Ayaka Okumoto https://orcid.org/0000-0001-8056-3978

References

Arai, F., & Leibowitz, Y. S. (2001). Nurses’ perceptions of

restraint. The Japan Society of Nursing Research, 24(5),

39–41. www.jsnr.jp/yearbook/pdf/yearbook2014_05.pdf
Bach, T. A., Berglund, L. M., & Turk, E. (2018). Managing

alarm systems for quality and safety in the hospital setting.

BMJ Open Quality, 7(3), e000202. https://doi.org/10.1136/

bmjoq-2017-000202
Coyle, R., & Mazaleski, A. (2016). Initiating and sustaining a

fall prevention program. Nursing 2018, 46(5), 16–21.
Dodds, S. (1996). Exercising restraint: Autonomy, welfare and

elderly patients. Journal of Medical Ethics, 22(3), 160–163.
Evans, D., Wood, J., & Lambert, L. (2003). Patient injury and

physical restraint devices: A systematic review. Journal of

Advanced Nursing, 41(3), 274–282.
Fehlberg, E. A., Lucero, R. J., Weaver, M. T., McDaniel,

A. M., Chandler, A. M., Richey, P. A., . . .Shorr, R. I.

(2017). Impact of the CMS no-pay policy on hospital-

acquired fall prevention related practice patterns.

Innovation in Aging, 1(3), igx036. https://doi.org/10.1093/

geroni/igx036
Grady, C., Danis, M., Soeken, K. L., O’Donnell, P., Taylor,

C., Farrar, A., & Ulrich, C. M. (2008). Does ethics educa-

tion influence the moral action of practicing nurses

and social workers? The American Journal of Bioethics,

8(4), 4–11.
Hart, S. E. (2005). Hospital ethical climates and registered

nurses’ turnover intentions. Journal of Nursing

Scholarship, 37(2), 173–177.
Hilbe, J., Schulc, E., Linder, B., & Them, C. (2010).

Development and alarm threshold evaluation of a side rail

integrated sensor technology for the prevention of falls.

International Journal of Medical Informatics, 79(3),

173–180.

Okumoto et al. 9

https://orcid.org/0000-0001-8056-3978
https://orcid.org/0000-0001-8056-3978
http://www.jsnr.jp/yearbook/pdf/yearbook2014_05.pdf
https://doi.org/10.1136/bmjoq-2017-000202
https://doi.org/10.1136/bmjoq-2017-000202
https://doi.org/10.1093/geroni/igx036
https://doi.org/10.1093/geroni/igx036


Hubbartt, B., Davis, S. G., & Kautz, D. D. (2011). Nurses’
experiences with bed exit alarms may lead to ambivalence
about their effectiveness (CE). Rehabilitation Nursing, 36(5),
196–199.

Markwell, S. K. (2005). Long-term restraint reduction: One
hospital’s experience with restraint alternatives. Journal of
Nursing Care Quality, 20(3), 253–260.

Sahota, O. (2009). Vitamin D and in-patient falls. Age and

Ageing, 38(3), 339–340. https://doi.org/10.1093/ageing/
afp012

Schluter, J., Winch, S., Holzhauser, K., & Henderson, A.
(2008). Nurses’ moral sensitivity and hospital ethical cli-
mate: A literature review. Nursing Ethics, 15(3), 304–321.
https://doi.org/10.1177/0969733007088357

Sendelbach, S., & Funk, M. (2013). Alarm fatigue: A patient
safety concern. AACN Advanced Critical Care, 24(4),
378–386.

Shorr, R. I., Chandler, A. M., Mion, L. C., Waters, T. M., Liu,
M., Daniels, M. J., . . .Miller, S. T. (2012). Effects of an
intervention to increase bed alarm use to prevent falls in
hospitalized patients: A cluster randomized trial. Annals of
Internal Medicine, 157(10), 692–699.

Stilwell, E. M. (1991). Nurses’ education related to the use of
restraints. Journal of Gerontological Nursing, 17(2), 23–26.

The Centers for Medicare and Medicaid Services. (2017,
November). State operations manual appendix PP –

Guidance to surveyors for long term care facilities table of

contents. https://www.cms.gov/Regulations-and-Guidance/
Guidance/Manuals/downloads/som107ap_pp_guidelines_
ltcf.pdf

Ulrich, C. M., Taylor, C., Soeken, K., O’Donnell, P., Farrar,
A., Danis, M., & Grady, C. (2010). Everyday ethics: Ethical
issues and stress in nursing practice. Journal of Advanced

Nursing, 66(11), 2510–2519.
Vassallo, M., Wilkinson, C., Stockdale, R., Malik, N., Baker,

R., & Allen, S. (2005). Attitudes to restraint for the preven-
tion of falls in hospital. Gerontology, 51(1), 66–70. https://
doi.org/10.1159/000081438 [pii]

Yue, L., Plummer, V., & Cross, W. (2017). The effectiveness of
nurse education and training for clinical alarm response and
management: A systematic review. Journal of Clinical

Nursing, 26(17–18), 2511–2526. https://doi.org/10.1111/
jocn.13605

10 SAGE Open Nursing

https://doi.org/10.1093/ageing/afp012
https://doi.org/10.1093/ageing/afp012
https://doi.org/10.1177/0969733007088357
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://doi.org/10.1159/000081438
https://doi.org/10.1159/000081438
https://doi.org/10.1111/jocn.13605
https://doi.org/10.1111/jocn.13605

	table-fn1-2377960820916252
	table-fn2-2377960820916252
	table-fn3-2377960820916252
	table-fn4-2377960820916252
	table-fn5-2377960820916252
	table-fn6-2377960820916252
	table-fn7-2377960820916252
	table-fn8-2377960820916252
	table-fn9-2377960820916252
	table-fn10-2377960820916252

