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Abstract

Background: Research is limited regarding utilization of The Hill-
Rom bed exit system with audible alarm in conjunction with the
hospital protocol to reduce falls among patients admitted to inpatient
units in the hospital.

Objective: To evaluate the effectiveness of an education program
to improve knowledge and skills on zeroing and activation of The
Hill-Rom bed exit system with audible alarm in conjunction with
hospital protocol to reduce falls rate on a medical-surgical unit of an
acute care hospital.

Method: A quantitative, descriptive correlational design (n=32) was
used to examine the effect of an education program and skills on the
pre and post-test scores and post-intervention skills on zeroing and
activation of The Hill-Rom bed exit system with audible alarm to
falls rate on a medical-surgical unit.

Results: A sample t- test was used to examine the effectiveness
of education on pre-test and post-test scores. The post-test mean
was 2.65 greater, t= 8.048, p=.000. The results were statistically
significant with gain of knowledge and skills post intervention. This
gain in knowledge and skills was directly related to a 55% decrease in
falls rate from 5.8 to 3.2 per 1,000 patient days. A one-way ANOVA
examined the difference in means between the knowledge gained of
the registered nurses and certified nursing assistants. There was no
significant difference within and between groups.

Conclusion: Staff education and continued use of The Hill-Rom bed
exit system with audible alarm along with the hospital protocol were
associated with decrease in falls rates on a medical surgical unit of an
academic medical center.
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Introduction

Falls are a growing public health concern and a source of injuries
for older adults. Each year approximately 1 in 5 older adults in Untied
States experience a fall [1]. Every year, 3 million emergency depa-
rtment visits are related to falls [1]. Fall death rates among adults age
65 and older has increased more than 3.0% per year during 2007 to
2016 [2]. In 2015, $50 billion was spent on fatal and non-fatal falls
injuries and $754 million is spent on fatal falls [3, 4]. Medicare and

Medicaid shouldered 75% of these costs [1]. Reduced activity,
chronic condition, increased use of prescription medication and age-
related gait and balance problems are factors attributed to falls [3].

Falls prevention programs incorporate multiple components that
requires involvement of a multi-disciplinary team [4,5]. One step
that healthcare facilities are implementing to reduce the number
of accidental patient falls is using standardized assessment tools
to gauge a patient’s risk for falling [6]. These tools alone have not
proven to decrease the number of falls causing fatal and nonfatal
injuries [4]. Hill-Rom developed smart beds designed that transmit
data to a call system. When a movement out of the bed is detected,
the call system notifies the nurse through an alarm sound and call
light. This alarm can be connected to a smart bed which also has
an automated documentation program. The reliability of using bed-
exit alarm alone in preventing falls and injury of falls have not been
established. Some studies reported no statistical significance in
whether bed alarms alone prevent falls [8]. A systematic review on
inpatient fall prevention programs concluded that inpatient falls can
be reduced by including risk assessment, staff education, bedside
signs, and utilizing a multi-disciplinary approach with leadership
support [9]. A study conducted evaluated the effectiveness of a
patient education video and visual signaling icons added to bed exit
alarms. The study findings were associated with significant reduction
of falls and fall related injuries [10].

This process improvement project was aimed at implementing
the utilization of the Hill-Rom bed exit system with audible alarm,
in conjunction with the hospital protocol. The goal was to reduce
patient falls related to unsupervised bed egress on a medical-surgical
unit of a large academic medical center

Background

In a large academic medical center, the falls rate and injuries were
trending upwards. The falls prevention committee instituted falls
protocol which included Morse falls risk assessment tool, falling stars,
high risk patients’ yellow bands and hands-off shift report. The falls
rate on the medical-surgical unit continued to be at an all-time high
in spite of efforts made by the falls prevention committee. In 2015,
the Hill-Rom Versa Care beds were launched at the academic medical
center, nurses and certified nursing assistants were educated to zero
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beds and activate the Hill- rom bed exit system with audible alarm.
Hill-Rom's bed exit system with audible alarm is zeroed and activated
by the registered nurse or certified nursing assistant. Zeroing of bed
is an important feature to be initiated prior to patient being placed
on the bed. Bed alarms are activated for patients with a Morse score
>46.

The Morse Fall Scale (MFS) is often used by registered nurses
in conjunction with the patient’s clinical assessment and medication
list [11]. In the MFS, the patient’s history of falling, secondary
diagnoses, use of ambulatory aid, IV access, gait, and mental status
are assessed and scored. The amount of points acquired in each
section is dependent on the patient’s response. Patients who score
0-24 on the MFS are at no risk for falls. Patients who score between
25-45 on the assessment are at a low-moderate risk for falling and
it is recommended that standard fall prevention interventions are
implemented. Patients who receive a score of 46 or higher on the
MEFS are at a high risk for falling. In the hospital setting high risk falls
prevention interventions are implemented by assessing a patient’s
risk for falling with a risk assessment tool upon hospital admission.
Healthcare professionals can be ahead of patient falls because they
will know what preventive interventions to implement in order to
decrease the incidence of patient falls.

The high falls rate on this unit prompted the investigators to
explore further interventions to improve and reduce falls rate. The
investigators of the study made a spot check to examine if all Hill-
Rom bed exit system with audible alarm were zeroed, activated and
used in conjunction with the hospital falls protocol on patients with
high Morse scores as indicated in the hospital falls prevention policy.

The spot check revealed that 14 patients had a Morse score >46,
only 4 (25.57%) bed alarms were activated. This finding prompted
the investigators to implement this process improvement project,
where by the registered nurses and certified nursing assistants were
educated on zeroing of bed and activating Hill-Rom bed system exit
with audible alarm along with the falls protocol instituted by the
hospital fall prevention committee and policy.

Purpose of the Study

The purpose of this project was to examine the effectiveness of
an education intervention & skills demonstration based on recomm-
endation of Hill-Rom bed exit system with audible alarm on falls
rate on a medical surgical unit of an academic medical center. The
independent variables in this study were zeroing and activating The
Hill-Rom bed exit system with audible alarm and the dependent
variable was falls rate.

A PICOT question was developed to study the effectiveness of
the education and skils intervention on zeroing and activation of
bed alarm along with the hospital falls prevention protocol to falls
rate. The population (P) consisted of registered nurses and nursing
assistants. The Intervention (I) consisted of educating and skills
demonstration on zeroing the bed and activating The Hill-Rom bed
exit system with audible alarm. The outcome (O) examined the falls
rate on the unit post intervention. Time (T) was measured during a
one-yeartime frame.

The research question that guided the study was, what is the ass-
ociation between education intervention and skills demonstrationon
falls rate on a medical-surgical unit of an academic medical center?

Methods
Study design

A quantitative, descriptive correlational design was used. The
participants (n=32) was used. This methodology was used to
determine the effectiveness of an educational intervention and skills
demonstration on zeroing of bed and activation of The Hill-Rom bed
exit system with audible alarm along with hospital fall prevention
protocol on falls rate on a medical-surgical unit of an academic
medical center.

Ethical Consideration

Hospital research committee approval was obtained from the

participating study site prior to implementing the study.
Setting and Sample

A purposive sampling technique was utilized. Male and female
registered nurses and certified nursing assistants working on the
medical-surgical unit at an academic medical center were recruited.
Only registered nurses and certified nursing assistants who were full
time employees were included in the study. All participants able to
read and write in English and willing to participate in the study were
included.

Data Collection

Nineteen registered nurses and thirteen certified nursing assistants
working on the medical surgical unit of a large academic medical
center participated in the study that started in November 2016. The
manager, registered nurses and certified nursing assistants were
informed about the study. The researchers personally explained the
study purpose to the participants and written consent was obtained.
Participants ability to zero beds and activate Hill-Rom bed exit
system with audible alarm was validated prior to the education
intervention with a skills check list by the investigators.

A pre-test to assess the knowledge of participants on items related to
zeroing of bed and activating The Hill-Rom bed system with audible
alarm was administered with an eight-item questionnaire. The eight-
item questionnaire was independently completed by each participant.
An education program designed and recommended by Hill-Rom,
was offered to all participants individually over 60 minutes during
which the zeroing and activation of bed alarms was demonstrated
to each participant. Following the completion of the education
intervention and skills demonstration a post test was administered
to all the participants and the skills were revalidated in zeroing of
bed and activation of The Hill-Rom bed exit system with audible
alarm. The falls rate was monitored after all participants received
education and skills demonstration on zeroing of bed and activation
of Hill-Rom bed system with audible alarm, which was completed
in Dec 2016.

Instruments

An eight-item questionnaire was developed by the investigators to
assess the knowledge of the registered nurses and certified nursing
assistants to zero beds and activate Hill-Rom bed exit system with
audible alarm. The items on the questionnaire included Yes/ No
responses. The questions included responses of how to zero a bed,
when to zero a bed, when to activate the bed alarm, who to call if
the bed is not functioning for replacement, hospital policy on Morse
scores to set the bed alarm. One question on the questionnaire assessed
the registered nurses and certified nursing assistants knowledge on
replacing a non functional bed on the unit. A skills validation check
list was utilized to check the skills of the participants to activate the
bed alarm. The participant skills to zero bed and activate bed alarm
was validated by the investigators of the study.

Statistical Analysis

The international Business Machine (IBM) Statistical Package for
Social Science (SPSS) statistical software version 23.0 (IBM Corp,
Armonk, NY) was used to analyze the clinical and demographic
characteristics. Descriptive statistics such as frequencies, percentage,
mean and median were used to describe the demographic and clinical
characteristics of the participants which included age, gender,
qualification, years of service, level of education and category of
licensure preparation. A t- test was used to examine the effectiveness
of the education on the pre-test and post-test scores. A one-way
ANOVA examined the difference in means between the scores of the
registered nurses and certified nursing assistants.

Results
Demographic Characteristics of the Study participants
A total of 32 participants recruited to this study completed all

study related pre-test, post-test assessments, 60 minutes education
intervention and skills in zeroing bed and activating the Hill-Rom bed
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Variable N %
Category of participants
Registered nurses 19 59.38
Certified nursing Assistants 13 40.62
Gender
Female 31 96.9
Male 1 3.13
Age in Years
20-30 9 28.12
31-40 12 37.50
41-50 10 31.25
51-60 1 3.13
Years of experience
0-5 years 12 37.50
6-10 years 9 28.12
11-15 years 10 31.25
16-20 years 1 3.13
Education Qualification of registered nurses
Master’s in nursing 2 6.25
Associate degree 6 18.75
Bachelor’s in nursing 11 34.37
k Tablel.Demographic characteristics of participants j

exit system with audible alarm. Majority of the participants (59.38%)
were registered nurses while (40.62%) were certified nursing
assistants. The participants were predominately female (96.9%).
Majority of the registered nurses (34.37 %) had a bachelor’s degree
in nursing. The participant’s years of experience varied from 5 years
to 15 years (96.87%) (see Table 1)

Morse score and setting of bed alarm

The investigators made a spot check to determine if the bed alarms
were activated on patients with a Morse score >46. Prior to the
education intervention 14 patients had a Morse score >46, only 4
(25.57%) bed alarms were activated. Post education intervention and
skills demonstration found nine patients had a Morse score >46 and
100% of the bed alarm were activated (see Table 2).

Variable Number of patients with Morse Score >46 Alarm on | Percentage
Pre intervention 14 4 28.5%
Post intervention 9 9 100%

Table 2. Comparison of activation of bed alarm Pre-intervention and Post-intervention

Pretest/ Post test scores on zeroing and activation of bed alarms

The mean educational score of the pre-test was 4.94, and the mean
score on the post-test was 7.56 (0-8). This resulted in a 42% increase
in test scores post educational intervention (see Table 3). The eight-
item questionnaire included responses of how to zero a bed, when
to zero a bed, when to activate the bed alarm, who to call if the bed
is not functioning for replacement, hospital policy on Morse scores

to activate the bed alarm.

A sample t-test was used to examine the effectiveness of education
on pre-test and post -test scores. The post-test mean was 2.65 greater,
t= 8.048, p=.000. The results were highly significant with gain of
knowledge and skills post education intervention. There was no
difference in the pre-test/ post-test scores in relation to education
qualification of the participants (see Table 3, 4, 5).

-~

~

N Mean Std deviation Std Error mean
Pre-test score 32 4.94 716 127
Post-test score 32 7.56 1.722 304

Table 3. Comparison of test scores Pre-intervention and Post-intervention

AN

-
-~

N Mean Std. Deviation | Minimum Maximum
*CNA 13 2.7692 2.08782 1.00 7.00
Associate Degree 7 2.7143 1.25357 1.00 5.00
BSN/MSN 12 22727 2.00454 -2.00 5.00
Total 32 2.5806 1.85785 -2.00 7.00
k*CNA (Certified Nursing Assistant) Table 4. Score gain by qualification J
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Variables Mean

Std. Deviation t df Sig (2-tailed)

Pre-test-Post test scores 2.625

1.845 8.049 31 .000*

Table 5. Relationship between Pre and Post test scores

Skills validation of Zeroing of beds and activation of bed alarms

All participants were tested for zeroing and activation of the bed
alarm. Pre-intervention, 17 (53.1%) of participants were able to zero
the beds and activate the bed alarm. Post-intervention all participants

32 (100%) were able to zero the bed and activate the bed alarm,
indicating that participants 15 (46.9%) were further educated through
a skills demonstration of zeroing and activation of bed alarms (See
Table 6 )

-

~

Frequency | Percent
Pre- Intervention
Yes 17 53.1
No 15 46.9
Post- Intervention
Yes 32 100
No
K Table 6. Zeroing of Bed and Activation of Bed alarms )

Falls rate

The fall rate in the unit was monitored and compared from

2016 to 2017. Falls decreased 55% from 5.8 to 3.2 per 1000 patient
days.

-

~
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k Figure 1. Falls on a medical-surgical unit per 1000 patient days, January 2016-December 2017 )

Discussion

This study investigated the association between an education
intervention and skills demonstration on falls rate on a medical-
surgical unit of an academic medical center. In this study majority
of the participants (59.38%) were registered nurses while (40.62%)
were certified nursing assistants. The participants were predominately
female (96.9%). Majority of the registered nurses (34.37 %) had a
bachelor’s degree in nursing. The participant’s years of experience
varied from 5 years to 15 years (96.87%).

Falls rate

The fall rate in the unit was monitored and compared from
January 2016 to December 2017. Falls decreased 55% from 5.8 to
3.2 per 1000 patient days (PDs). The decrease in falls rate can be
attributed to the gain in knowledge and skills in zeroing of beds and
activation of the bed alarms on patient with Morse scores >46 in
conjunction with hospital falls protocol. These findings are supported
by previous research study that utilized videos, icons and alarms to
educate patients at high risk for falls. Visual signaling demonstrated

a reduction in fall rates by 20% from 4.78 to 3.80 per 1000 PDs, falls
with injury decreased 40% from 1.01 to 0.61 per 1000 PDs and falls
with serious injury 85% from 0.159 to 0.023 per 1000 PDs [10].

Education intervention

The eight item questionnaire tested the participant’s knowledge
with regards to zeroing of bed and activation of bed alarm. The mean
score of the pretest was 4.94, and the mean score on the post test
was 7.56. This is reflective of a 42% increase in test scores post
educational intervention. These findings are supported by a study
that utilized Knowles principle of andragogy to engage staff in the
development and implementation of the Certified Fall Prevention
Advocate (CFPA) program on the medical surgical unit. The falls
rate decreased from 1.115 to 0.178 per 1000 PDs over a 1-year period
[12].

Zeroing and activation of bed alarms

In order for the bed alarms to be set, it is important that the bed
is zeroed and activated. The findings of the study revealed that the
participants had knowledge gaps in zeroing and activation of bed
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and required to be coached to zero and activate bed alarms. This
finding is supported by a study in which participants attended
educational calls, coaching through a virtual break through series.
The common interventions included staff education, post fall huddle
and intentional rounding. Outcomes were tracked for six months.
Falls injury decreased from 7.4 to 5.6 per 100 census days [13].
The study findings support the previous researches on education
intervention on reducing falls in inpatient unit in the hospital.

Conclusion

Hill-Rom's bed exit system with audible alarm, used in conjunction
with a falls protocol, was found to decrease the fall rates on a single
medical surgical unit. Falls decreased 55% from 5.8 to 3.2 per 1,000
patient days from 2016-2017. The zeroing of beds and activation of
bed alarms among patients with Morse score >46 increased from
28.5% to 100%. Nurses and certified nursing assistants require
consistent education, and spot checks to ensure that Hill-Rom bed
system with audible alarm are utilized to benefit patients in reducing
falls that could be fatal and nonfatal. Clinical care is essential and an
important component to prevent falls. Scaling up initiatives at unit
level can help in improving the health of patients at high risk for
falling. Preventive strategies can lead to a substantial reduction in
health care spending. New employees require to be oriented to The
Hill- Rom bed exit system with audible alarm.

The results of this study were shared with the hospital process
improvement council and hospital leadership team. The department
of nursing education and professional development was engaged
in changing policies required for enhancing practice to include
education along with skills validation on utilization of The Hill-
Rom bed exit system with audible alarm at the yearly mandatory
competency for registered nurses and certified nursing assistants.
Limitation

The limitation of the study was the small sample size (n=32) and the
study participants were from a single unit, hence the findings cannot
be generalized to all patients in the hospital. There were several
interventions that were implemented and hence it is difficult to state
if the education intervention on setting and zeroing of The Hill-Rom
bed exit system with audible alarm was the only contributing factor
to reduce the falls rate in this study.

Future Research

Multi-center randomized trials are needed to confirm the
effectiveness of The Hill-Rom's bed exit system with audible alarm,
used in conjunction with falls protocol. A larger sample including
different floors in the hospital should be considered.

Conflicts of Interest: The authors declare no conflicts of interest.
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