October 17-19, 2019 « Baltimore

Utilizing Technology in Alarm
Management

Emily Mengel, Clinical Engineer
Seth Blanchard, Site Coordinator



Overview
What is alarm management and why does it
matter?

Historical view of alarms

Best Practices from other hospitals

Current alarm situation

Tools available

Future ideas and tools



What Is Alarm Management
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What Is Alarm Manag
< [t's quite alarming...

) Alarm fatigue occurs when hospital staff become desensitized
to alarm alerts causing missed alarms or delayed response

216 deaths

) Between 2005 and 2010,
alarm fatigue caused
216 hospital deaths

/_ 942 alarms

\ each day

#1 Hazard

)) Voled the top technology hazard
of 2012 by ECRI, beating

out 2011's radiation exposure
90% are
unanswered
)) 942 alarms sound off 1 ala rm every )) Alarms are reported

each day in a typical to be unanswered 907

15-bed unit 90 seconds of the time

Locate Limit ® Volume How can alarm fatigue
Locate th Limit acti
it po gy W imeresn g BB Piui ( be prevented?
L N B

patient needs L C H G

s
The Boston Globe: hitp./ /www boston com/lifestyle/health/articles /2011/02/ 13/ patient_alarms_ofien_unheard_unheeded HOSPITAL BEDS
ECRI: https. / /www ecri org/Forms/Pages/ECRI-Institutes-2012-Top- 10-Health- Technology-Hazards aspx

Macloans: hitp:/ /www2 macleans ca/2011/10/12/on-noisy-hospitals- alarm-tatigus -and bells-interfers-with-sleep-and-healing www.chgbeds.com




Why Does it Matter

;l; | METRO | SPORTS | BUSINESS | OPINION | RHODEISLAND | POLITICS | EDUCATION | LIFESTYLE | MARLUANA | ARTS | MAGAZINE | CARS | REALESTATE | EVENTS

Suit over cardiac monitor settled

MGH patient died despite alarms
By Liz Kowalczyk Globe Staff. November 28, 2011, 12:06 a.m. D] .F " @ .

The family of a man who died at Massachusetts General Hospital when nurses did not respond to alarms on his
cardiac monitor - a death that focused national attention on the dangers of “alarm fatigue™ among hospital staff -

settled its case against the hospital for $850,000.

Mass. General and the patient’s family reached an agreement in May, but the private settlement was never filed

in court and the parties have not discussed it publicly until now.

“Much to Mass. General’s credit, they recognized the error and tried to do right by the family,” said their lawyer,
Boston attorney Andrew Meyer. “They are in good faith trying to prevent the problem from occurring in the

future. The family was appreciative.”

https://www.bostonglobe.com/metro/2011/11/28/suit-over-cardiac-monitor-
settled/GajKUFUgsjltsKkMNWDpsuN/story.html



What started it all

— 2006 - Johns Hopkins Case Study
— 2013 - The Joint Commissions National Patient Safety Goal NPSG.06.01.01

What steps We took at WakeMed

— 2013 - Created an “Alarm Management Steering Committee” comprised of
the Executive Director of our Cardiac Nursing Departments, Clinical
Engineering Director, and Clinical Engineer

« “Clinical Alarms Assessment” was sent to Nursing Staff
— 2014 - Conducted a trial in 2 ICU departments
— 2015 - Created system wide parameter defaults on monitors
— 2016 - Implemented Alarms Policy

« “Go Live”



WakeMed Alarm Reduction Pi

Pilot Data Analysis

Pilot Reductions in Alarms
42%o High Priority
559% Med Priority

49% SpO,
Week Prior to Pilot Pilot — Week 1 Pilot — Week 2
Alarm Counts Alarm Counts Alarm Counts

422 High Priority 313 High Priority 246 High Priority
9024 Med Priority 4949 Med Priority 4044 Med Priority

Pre-Pilot vs Post-Pilot




Initial Data Gathering

« 1 week snapshots of total alarms
— Manual gathering log file from each unit
— Input into MS Excel Macro

» Built graphs for each unit and area
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Bringing in Data Mining
Company
« Brought in vendors to trial data analytic
software

» Chose Excel Medical’'s Alarm Navigator &
BedMaster Software




Best Practices

« What can we learn Children's
from other hospitals of Alabama-

 How can we apply
this to WakeMed

Arkansas
Children’s

@

HOSPITALS - RESEARCH - FOUNDATION



Re-vamp of Alarm Committee

1 year post implementation
— Alarms dropped at first
— Started creeping up

e New committee formed



Excel Medical Overview

« 5 Data Collection Servers
« 1 Shared SQL server

2 Applications

— BedMaster
» Currently Client Based

— Alarm Navigator
« Web-Hosted interface



How do we currently ga
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How do we currently gat
data?

Watch Stats
Crisis

Advisory
System

MICU Alarms

02 L0

FREQUENT PVCS
ART MEAN LOW
ART Y8 HIGH
VT>2

CHECK MIBP

TEMP REMOVED
RONT
ACCVE
ART SYS LOW

ART MEAN HIGH

MICU Top 10 Total Durations (hrs:min:sec)

PDM REMOVED
FDM REMOVED
NIBP manual
PDK REMOVED
PDM REMOVED
FPDM REMOVED
PDM REMOVED
NO SP0O2 PROBE
MO SP0O2 PROBE
CHECK NIBP
Date

[~]

18,255
198
11,401
5333
1,323

1]

Top 10 Alarms

ARTSYSHIGH

~| Level~| Dur(s|-] LimitType -  Offending Value - |




data? Cont.

How do we currently ga

Dept Crisis Warning |System Spo2 Advisory |TOTALS
1,071 30,714 5818 19,034 83,273
589 17,982 1,183 5,364 2833
125 3,315 1,489 1,245 2,061
358 13,931 1,096 8,675 7,337
103 6,264 1,949 3,048 1,094
9312 30,527 16,708 50,058 18,026
2,862 10,355 5,138 8,629 8,778
438 16,982 4,299 8,914 39,905
185 9,721 846 4779 3,236
TOTAL 15,043 139,791 38,626| 109,646 166,543
TOTAL ALARMS 359,503

Parameter

31,785
18,571
3,440
14,289
6,367
39,839
13,217
17,420
9,906
154,834
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System-Wide Technical Alarm

1,200,000 9
1,000,000 8
7
800,000 Began 90 day
data collection 6
600,000 mmmm Total Alarms
S Volume
400,000 4 e Adjustment for Volume
200,000 3




System-Wide Advisory Alarm

4,000,000

3,500,000

3,000,000
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What Tools Are Curren
Available?

« Alarm Navigator- geared towards
managers/supervisors

« BedMaster- geared towards bedside
nurses



BedMaster

Recent Alams(4 hrs)

=
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001
000
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0Do0do
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D01
o2
223k
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031
800
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Device
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Vitals  Trends Limits

Patient: Started: Interval:
Labsl: Stopped: Duration:
Alarm Limits
9/10/19 a9 %719
12:46:24 14:01:19 20:40:18
S5T-VE LO 2 {0 -2.0 -20
ST-VE HI 20 20
ST-VELO -2.0 -2.0
ST-VE HI 20 20
ST-v4 LO -20 -20
ST-V4 HI 20 20
ST-V3LO -2.0 -20
ST-V3HI 20 20
ST-V2 L0 -2.0 -20
ST-V2 HI 20 20
S5T-V1LO -20 -20
ST-V1 HI 20 20
ST-Il LO -20
ST-IIHI 20
ST-IlLO -20
ST-11HI 20
ST-1LO -20
ST-IHI 20
ST-AVR LO -20
ST-AVR HI 20
ST-AVL LO -20
ST-AVL HI 20
ST-AVF LO -20
ST-AVF HI 210
PVC LO ] 0
PVC HI 10 10
HR LO 43 48
HR HI 155 155

BedMaster



BedMaster WakeMed
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Department Rounding

« One-on-one meetings with departments
« Education on Alarm Management tools

» Filtering through data to identify areas
for improvement through education



Using Alarm Navigator to

Target Areas for Reduction

Unit Watch Stats

6A 34,372
Crisis

Warning

Advisory 31,031
System 3,341
BA Alarms

COUPLET 11,693
PVCHI 6,694
STV1 5,733
ST 3,338
'SPO2LO 1571
LEADS FAIL 1,490
ST 1,046
|ARR SUSPEND 994
|STI 879
NO TELEM 633
NURSE CALL 96
SP0O2 PROBE 96
ATRIAL FIB 50
LF: NO TELEM 3
BRADY 19
STV2 5
HRHI 2
|STHLO 1
ARRHY SUSPEND 1

6A Top 10 Total Durations (hrs:min:sec)

SP0O2 PROBE 12:46:46
|STI 7:05:18
SP02 PROBE 508:10

Unit Top 10 Alarms

ARR SUSPEND NO TELEM
2%

3%
sTm
3%

LEADS FAIL
4%

SPO2 LO
5%




Sun 04-Aug-2019 10:24:47
Sun 04-Aug-2019 10:24:58
Sun 04-Aug-2019 10:26:43

Sun 04-Aug-2018 10:30:30

Sun 04-Aug-2019 11:10:55
Sun 04-Aug-2019 11:11:47
Sun 04-Aug-2019 11:13:35

Sun 04-Aug-2019 11:18:31 |
Sun 04-Aug-2019 11:19:53
Sun 04-Aug-2019 11:23:37
Sun 04-Aug-2019 11:31:40
Sun 04-Aug-2019 12:00:12

Sun 04-Aug-2019 12:43:14

Using Alarm Navigator
Target Areas for Reduction

Unit-Bed

Level

Crisis
Advisory
Advisory

Dur [s] x| | Limit Type

4V TACH
48 FREQUENT PVCS
0 APMEA IMP.

UiA

12

44 CHECK NIBP

ART MEAN LOW

0 ART MEAN LOW ART MEAN LOW

38 ART MEAN LOW ART MEAN LOW
66 ART MEAN LOW ART MEAN LOW
342 APNEA \MP

12 ATRIAL FIB
88 APNEA IMP.
0 APNEA IMP.
1.146 ART MEAN LOW ART MEAN LOW
534 NIBP MANUAL

14 CHECK NIBP

- |



Using Alarm Navigato
Target Areas for Reduction

Date [~] UnitBed - Name -] ID [~ Level.t| Dur(s)~ Message |1
Sun 04-Aug-2019 10:30:30 MICU_06 Doe, Jane 9999999 System 44 CHECK NIBP
Sun 04-Aug-2019 12:00:12 MICU_06 Doe, Jane 9999999 System 534 NIBP MANUAL
Sun 04-Aug-2019 12:43:14 MICU_06 Doe, Jane 9999999 System 14 CHECK NIBP
Sun 04-Aug-2019 13:30:15 MICU_06 Doe, Jane 9999999 System 3.334 NIBP MANUAL
Sun 04-Aug-2019 14:01:32 MICU_06 Doe, Jane 9999999 System 25/ CHECK NIBP
Sun 04-Aug-2019 14:01:46 MICU_06 Doe, Jane 9999999 System 8/NO SP02 PROBE
Sun 04-Aug-2019 14:20:11 MICU_06 Doe, Jane 9999999 System 12 NIBP MAMUAL
Sun 04-Aug-2019 14:36:18 MICU_06 Doe, Jane 9999999 System 38 NIBP MAMUAL
Sun 04-Aug-2019 14:46:46 MICU_06 Doe, Jane 9999999 System 22 CHECK NIBP
Sun 04-Aug-2019 15:01:53 MICU_06 Doe, Jane 9999999 System 1,356 CHECK NIBP
Sun 04-Aug-2019 15:05:06 MICU_06 Doe, Jane 9999999 System 14 NO SP0O2 PROBE
Sun 04-Aug-2019 15:53:58 MICU_06 Doe, Jane 9999999 System 40 ARRH PAUSED
Sun 04-Aug-2019 15:54:42 MICU_06 Doe, Jane 9999999 System 12 ARRH PAUSED
Sun 04-Aug-2019 16:00:11 MICU_06 Doe, Jane 9999999 System 400 NIBP MANUAL
Sun 04-Aug-2019 16:01:35 MICU_06 Doe, Jane 9999999 System 372 NO SPO2 PROBE
Sun 04-Aug-2019 16:01:54 MICU_06 Doe, Jane 9999999 System 276 CHECK NIBP
Sun 04-Aug-2019 16:03:056 MICU_06 Doe, Jane 9999999 System 833 SENSOR FAIL
Sun 04-Aug-2019 16:14:30 MICU_06 Doe, Jane 9999999 System 10 MO SPO2 PROBE
Sun 04-Aug-2019 16:45:48 MICU_06 Doe, Jane 9999959 System 853 IP REMOVED
Sun 04-Aug-2019 17:00:23 MICU_06 Doe, Jane 9999999 System 128 NIBP MANUAL
Sun 04-Aug-2019 17:26:50 MICU_06 Doe, Jane 9999999 System 626 NO SP0O2 PROBE
Sun 04-Aug-2019 17:31:49 MICU_06 Doe, Jane 9999999 System 360 CHECK NIBP
Sun 04-Aug-2019 18:02:056 MICU_06 Doe, Jane 9999999 System 390 CHECK NIBP
Sun 04-Aug-2019 18:10:13 MICU_06 Doe, Jane 9999999 System 249 CHECK NIBP
Sun 04-Aug-2019 18:15:19 MICU_06 Doe, Jane 9999999 System 92 CHECK NIBP
Sun 04-Aug-2019 20:00:23 MICU_06 Doe, Jane 9999999 System 30 NIBP MANUAL
Sun 04-Aug-2019 21:00:23 MICU_06 Doe, Jane 9999999 System 30 NIBP MAMUAL
Sun 04-Aug-2019 21:32:03 MICU_06 Doe, Jane 9999999 System 154 CHECK NIBP
Mon 05-Aug-2019 00:02:04 MICU_06 Doe, Jane 9999999 System 50 CHECK NIBP
Mon 05-Aug-2019 00:04:55 MICU_06 Doe, Jane 9999999 System 48 CHECK NIBP
Mon 05-Aug-2019 01:04:18 MICU_06 Doe, Jane 9999999 System 26 CHECK NIBP
Mon 05-Aug-2019 01:09:01 MICU_06 Doe, Jane 9999999 System 6 CHECK NIBP
Mon 05-Aug-2019 01:34:10 MICU_06 Doe, Jane 9999999 System 8 CHECK NIBP

Mon 05-Aug-2019 01:35:58 MICU_06 Doe, Jane 9999999 System 54 CHECK NIBP
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Future Ideas

« Condition-based alarm profiles

« Comfort care profiles

« System policy not conflicting with
departmental level policies



Future Tools

* Excel Medical Wave Platform

« Alarm Notification Management — phone
alarms, overhead alarms, etc.

 Infusion Pump Notifications to Phones



wil T-Mobile = 3:32 PM

USER Excel Medical

®
CU-IDEMO1

Hoffman, John's

4 Excel Medical Alarmview Link

AlarmView

Excel Medical Haiku

[

" 25/12
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Excel Medical Epic Integratio
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Excel Medical Epic
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Excel Medical Epic Integratio
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Excel Medical Epic Integratio
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Excel Medical Epic Integratio

AR
Scott, Rick Moot 8 ND
e, 80y 0. $0IMT, 41 Freiry B Communty BCOUTS prumona (PTcoM horpdat Protie
€o3t0n Covs. Merpes AOH INNBEC
Outuade records wvmiaten O FLL
WAVE
bsd ALARMS »
[ Summary I Stip ] Saved Stips (0) I Alarms (0) l Vital Signs
° 's‘;:: Add Rhytha interpretations
PR QRS RR: ar
~ Reto
Comments: |
® Clear
) Thu Apr 11,2019 1534:17 CCU.BEDO1
SCOTT, RICK 855588
O HR: 69, PVC: 0, AR1: 136 /73 (95) Rt 69, PA2: 33715 (22)
PR ORS: RR: QT
o Save
Comments: Recorded by: Bonnie Matthews
A sats

I

© 2013 E_M Systeens Corporaton Conbdectial 5 1 P21



== bypospace - s 2008 . MATTHEWS, BONNE

M 0y 0. S20MT. T
Anwe) Eomasn Coem
Create record anmiatee

WAVE

Excel Medical Epic Integratio

Lo of Sty Days) 2

CARDIAC REPORTS *

WAVEFORMS ALARMS *  VISENSIA SAFETY INDEX %

[ summary | sme |

> o
Gfﬁ"'
rT

| I Vit Signs

A3 Ry®vm inlerpiotatons

PR 0150 GRS o106 |RRI o054 @R

Commens: ¢

i
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QT 0.432 sec
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Alarm Notification Managemen

« Connexall

* Spok
 Vocera

« NEC

« Excel Medical



Infusion Pump Notificatio

 Notifications to phones of issues

e Reduces time for alarm to sound for
clinician to respond

» Patient satisfier



What Questions Do You
Have?
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