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Figure 1 BEAMS Installation 

Introduction 

Hospital staff face a priority rich environment and alarm fatigue has become a major issue 

negatively impacting nurse productivity and the quality of patient care.  This problem is 

compounded as institutions increasingly offer more single patient rooms and staffing levels are 

challenged to provide adequate coverage and respond in a timely fashion to in room equipment 
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alarms. The Bedside Equipment Alarm Management System (BEAMS) was invented to address 

this growing concern by audibly sensing alarms and logging this on a cloud or locally stored 

database.  An additional BEAMS feature is to trigger a nurse call button.  BEAMS is deployed as a 

secondary alarm system and does not interfere with the patients ability to trigger a nurse call on 

their own disgression.  BEAMS is an Internet of Things (IOT) innovation and with data it enables 

the hospital to examine daily reports on nursing productivity by room and shift.  Best practices can 

be compared with similar size institutions for continuous improvement initiatives.  To assess this 

impact quantitatively a clinical trial was structured, approved and implemented at the Sheffield 

Teaching Hospital. 

Trial Structure 

The clinical trial was structured to statistically compare alarm data collected before and 

after the BEAMS nurse call interface was implemented and nurses were alerted to patient alarms 

by the system.  To begin with BEAMS units were programmed on the alarm tones for all patient 

applied medical equipment so alarms can be reliably detected and distinguished from ambient 

noise.  The BEAMS technology is patent pending and uses proprietary signal processing and deep 

machine learning to memorize alarm tones based by equipment types.  BEAMS firmware updates 

can be upgraded securely and wirelessly over the network without any human intervention. 

Eight programmed BEAMS units were then installed in eight rooms on a ward (see Figure 1) and 

connected to the Hospital’s WIFI network.  Baseline data was then collected for eight weeks on 

when and where alarms were recorded and how long it took for the alarms to be addressed by 

nursing staff.  In the second phase, all eight units were connected to the existing nurse call system 

with no changes to existing infrastructure.  Again data was collected for an additional eight weeks 

to record the improvement in the response times to alarms in each room now that BEAMS could 

trigger a nurse call.  BEAMS have a default 40 second latency built in before any action is taken to 

minimize the alarm fatigue caused by spurious or accidental equipment alarms that occur from 

time to time. 

Results 

Figure 2 shows an excerpt of the BEAMS dashboard showing alarm data and the meta-data 

captured for each event which includes: unit serial number, date & timestamp, alarm type, duration 

and location.  BEAMS devices listen for patient alarms and then securely record them over WIFI 

to a repository stored either in the Cloud or on a local encrypted server within the customer’s chain 

of custody. 
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 BEAMS # 
Date &  

Timestamp 
Alarm  
Type 

Duration 
(Seconds) 

Room 
Location 

1 Data 91  14/3/17 1:11:39 2-Alaris 2nd Alarm 83 E2-10 

2 Data 91  14/3/17 7:28:53 2- Alaris 2nd Alarm 42 E2-10 

3 Data 91  17/4/17 21:53:26 6- Attention/ Air in Line 168 E2-10 

4 Data 91  17/4/17 21:53:33 3- Attention/ Air in Line 196 E2-10 

5 Data 91  17/4/17 21:53:36 5- Rate Lock 169 E2-10 

6 Data 91  17/4/17 6:16:37 6- Attention/ Air in Line 67 E2-10 

7 Data 91  17/4/17 6:16:37 3- Attention/ Air in Line 90 E2-10 

8 Data 91  17/4/17 6:16:47 5- Rate Lock 70 E2-10 

9 Data 91  20/4/17 7:56:31 6- Attention/ Air in Line 8 E2-10 

10 Data 91  20/4/17 7:59:46 3- Attention/ Air in Line 263 E2-10 

11 Data 91  20/4/17 7:59:55 5- Rate Lock 237 E2-10 

Figure 2 BEAMS Database Excerpt 

Summary 

In conclusion, this clinical trial demonstrated that BEAMS produced an over 84% reduction in the 

maximum response time to alarms and an over 74% reduction in average alarm response times.   

 

Susan Levers, Sheffield Children’s Hospital Clinical Nurse Matron commented, “As we plan for our 

move into the new wards later in the year, BEAMS will give the assurance and support to both the nursing staff 

and families that their care and safety is a priority to us. Patients and parents will know that if an alarm is 

sounding their nurse will respond, particularly when they do not feel able to call the nurse themselves.” 

 

Professor Derek Burke FRCSEd FRCEM FRCPCH, Medical Director and Responsible Officer adds,  

“BEAMS provides us the added assurance that we won’t miss patient alarms during our busiest periods and is an 

important part of our continuous improvement programme ensuring we deliver high quality, safe and effective 

patient care. It also requires a minimal leased investment and zero infrastructure changes.” 

 

Figure 3 BEAMS Database Summary 


