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72% to 99% of all clinical alarms are false or nonactionable
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Alarm Type Per Bed Day

Event Category Event Type PCU SICU MICU NSICU CIiCuU
(Sa Ndelbach & Fumk’ 20]3) NURSE_CALL AUX_ALARM 0.039258 0.042929 0.04300091 0.019608 0.049407
. . . BED _EXIT 0.8360414 0.532828 0.43032937 1.311275 0.798419
Excessive volumes of alarms mask discernability and BED_EXIT_NURSE 101001094 0 0 0 0.005929
actionability of critical alarms (Lacherez, Seah, & = ernerrc I o..:o-
sanderson, 2007) co_10 oo e R 8 .ooee
11 1 1 GO_TO_TOILET_OT 0.027263 0.003051 0.00363965 0.022059 0.009821
Secondary alarm notification (SAN) devices, such as o 15 Toner rEcH R > 2 s
phones and pagers, are known to reduce total alarm NORMAL CALL[SGFOSS3S 4.770202 3.78133577 3.577941 4.719368
NORMAL CALL NURSE 0.093146 0.007576 0.00457457 0.328431 0.464427
burden (JvaueS, 2017) NORMAL_CALL OT 0.899673 0.113636 0.06770357 0.453431 0.241107
. .. . .« . NORMAL CALL TECH 0.,005453 0.012626 0.00152983 0o 0.005929
Alarm fatlgue leads to the desensitization of critical alarms PAIN_MEDICATION 0.526718 0.507576 0.30649588 0.397059 0.36166
and lengthens time to nursing and multidisciplinary A MeDicanon tecr (I 5 o e
1 1 ! ! PS DISCOMMECT 0OL252999 0.214646 015010979 0203431 0.162055
iNnterventions (O'Connor & O'Dea, 2021). »s Discoanecr urst S ° - 5 -
P5 DISCONNECT_TECH 00001091 iy 0] i o
RESPIRATORY 0335878 0.116162 0.03385178 4919118 0.043478
RESPIRATORY MNURSE ROO3272 i L] i o
) ) ) ) ) RESPIRATORY TECH | 0u001091 0 0 0 0
For nurses working in intensive care units (ICUs), does SHOWER_EMERGENCY 0.047983 0 0.01555352 0.051471 0.017787
. . . . . SHOWER EMERGEMCY OT| OLDO32 72 iy 0 0.016569 o
sta ﬂdardlzmg Middleware algorlth ms and SAN device  STAFF_ASSIST 0.035987 0.075758  0.084172 0.14951 0.081028
notification pathways reduce notification volume and OILEY ENERGENGY Or ooacss NN o2 S
1 1 1 WATER O.274809 0.25 0.24885636 0.L007353 0.177865
perceptions of alarm fatigue in 5 months? waTER nores | aoosae IR o ~ rhhinei
Major Themes:
LOEI LOE II LOE III LOE IV LOEV LOE VI LOE VII A|arm and SAN vo|ume are O\/erv\/he|m|ng
1 1 4 3 7 Hard to see alarm monitors while performing care duties

Sixteen articles were included in the synthesis of evidence. All
articles examined alarm reduction or alarm management
practices in ICUs, progressive care or step-down units, or
implicated nursing’'s perceptions of alarms Iin acute care In
their study design.
Databases Searched: CINAHL, PubMed, Google Scholar.
Keywords: Intensive Care Units, Physiologic Monitoring,
Clinical Alarms, Nursing, Critical Care Nursing, Alarm
Fatigue, Alarm Management, Secondary Alarm

SAN devices do not communicate pertinent information
Training on SAN devices is not standardized

Minor Themes:
Some SANSs broadcast to more clinicians than necessary
Clinicians are unaware of alarm response protocol
't is difficult to use the SAN device as a communication
device when alarming

Alarm Urgency Repetitions Seconds Alarm Urgency Repetitions Seconds

Unit Clerk: “There are less call lights that come to the clerk

Notification. - - ,
. . I P 2 2 2 I P 2 2 - ohone now. It doesn’'t seem there are as many alerts
Themes: Excessive alarm volume, alarm sound and Normal Toilet 5 2 5 Nl Toilet 2 0 . anyrmore.”
audibility, secondary alarm notification algorithmes, Normal Water 5 2 5 Normal Water 2 0 - StaffNurée]'“There foels like there is less stimulus Now.”
technological capabilities to reduce non-actionable alarms. Normal Pain > 2 > Normal it 2 J - Staff N 2 ‘[ like that the VEIB and VTACH al J =
Normal Bed Exit 5 2 5 Medium Bed Exit 3 1 5 tatr Nurse 2 "I like that the an alarms aont
Normal Bath Assist 5 2 5 Medium Bath Assist 3 1 5 go Lo eve ryone anyrmore. 1T seems O|U|eter on the unit
- O - - Bath Emergency 5 2 5 Medium Bath Emergency 3 1 5 NOW."
cam ramewor . . ¥ : :
* A multidisciplinary team was formed with representatives x * A guideline for improvement outlined by the ECRI Respiratory S 2 5 Medium Respiratory 3 1 S N U rSI ng SU pe rVISO r: The umn |t fee|S q U |eter, ad ﬂd Staff ha\/e
from nursing leadership, nursing staff, quality Institute to reduce alarm fatigue was utilized in . . . 1
» improvement, patient safety, information technology, and C conjunction with the Institute for Healthcare Normal Cord Out 5 2 5 Medium Cord Out 3 1 5 N Ot | Ced a d |-ﬁ:e rence.
clinical engineering. Improvement’s Model for Improvement (ECRI, 2014; . . . .
@J Langley et al, 2009). Epileptic Red 5 3 8 Epileptic UNCHANGED
High Heart Rate Red 10 2 15 High Heart Rate Orange 4 2 4
Low H R R 1 2 1 Low H R § 4 2 4 . . S . .
P — — ow Heart Rate e 0 ° ow Heart Rate Orange Increasing the time from SAN initiation to escalation from
Initial Data =— | Context Aystole Red 5 3 6 Aystole Red 5 3 3
. Hi%oric;;l dﬁtahqf 1ailarms and noti_ﬁcatifonslwere analyzed . Islj[aflf nulrses Wfre inter\éiewq% on their e)épeilriences with Vtach Red 5 3 6 Vtach Red 5 32 3 BO S@COndS tO 60 S@COndS ]COr |OW U rgency d |a rMs Ssaw a
to 1dentity the highest concentration ot volumes. 1 volume alarms and notifications and themes were
N o QO]  identiteao g intervention developmen. 20.5% (P < 0.001) reduction in escalated form Tier 1 to Tier 2
\/\ i Viib Red 5 3 6 Viib Red 5 3 3 : : - - . :
1 iz i Staff Assist 10 2 7 Staff Assist UNCHANGED Further escalations were reduced form Tier 2 to Tier 3 by
TP Code Blue Blue Siren 40 5 Code Blue UNCHANGED 45 89, (ID < 0.00T) and from Tier 3 to Tiler 4 by 28 294 (ID <
¥ § /| Evidence to Intervention Evaluation 0.001). Compared with the pre-intervention SAN volumes
I'[ . %ﬁ(l)\illg(;%fr;arzczigjsd ¢ 'increlase discenjlazﬂitz . : gﬁﬁ%iﬁ:fg aiéq;;;g(ﬁ;?t\goiigl;gséz i?a?gﬁﬁfse Tierl ® Tier 2 © Tier 3 1 Tier 4 W Tier 5 W Tier 6+ M Reference Volume M Average Total/Bed/Day t h e re WaS a 39% red u Ctlo m | n tOta | SA N fOl |OW| m g
* 1. OW urgenc S were given longer periods of wait erspectives. M M . .
= beforegscgéﬁng. fSAgd - » =" PP implementation resulting in the removal of 112,290 SANS, or
iy * Focused education of SAN devices was provided to o 57 s s < . o .
| e esatons - D L Average Notification Per ICU Patient Bed about 10.7 notification per bed day. Staff expressed a
o .§ 2.;1? - 1,1;49 = s 35 —-—-—-1:—;""_ o _‘““-'——1:*“' 1.:0 o ;1 :_; ° ! : ! :
| of | .. Day by Tier hoUcea bloe difference in  guietness | and reducgd
ﬂ ; S‘gstalmflfntl_ . i 15 iNnterruptions caused by SAN devices. Leadership
» Developed policy to highlight changes an o | I | — I — — I — | — | e Ee—— . . .
o, sotineation resented 6 involvement in GEMBA walks with staff pre and post
J[%%é A lling seater it answer a nofification in low 13.68 implementation ensured that changes were clinician
urgency reduces non-actional escalated notifications. 15,000 ~ . o .
e o e - s focused and led to successful change of alarm notifications
8 . — t 10 within the |CU setting. Nursing quality measures and
—n - -
| | | | | o =~ patient safety events were tracked and showed no negative
Academic medical center in mid-Missouri with over 500 | 1P 0P v P P v v P b impact related to SAN changes.
b e d S 222222222222222 Jun 2022 jul 2022 Aug2022  Sep 2022 Oct2022  Nov2022  Dec 2022 Jan 2023 Feb 2023 Mar 2023
| evel T Trauma Center Tierl ® Tier2  Tier3 = Tier 4 B Tier 5 N Tir 6+ M Reference Volume | Average TotalBediDay 5
A Cardiac ICU, Surgical ICU, 2 Medical ICUs, and a v Lack of equipment to measure sound decibel effect
. . . 510.000_ 2% 21 20 20 3.06 . .
Neuroscience ICU comprise the adult acute care ICUs in 8 t Hospital HCAHP survey vendor was changed during the
this quality improvement initiative. = - 0 100 poroject and data was not able to be analyzed for impact.
Project timeline of 10 months from initial consultation to s 4 1 1 &1 1 1 1 1 1 1 1 ™ L eadership resistance towards delay type alarms for high
sustainment was projected. false-positive alarm notifications limited impact.
Tier1 ™ Tier2 = Tier 3 w Tier 4 W Tier 5 W Tier 6+ M Reference Volume M Average Total/Bed/Day [ | Pre POSt
8 E S a0 Jacques, S. (2017). Factors that affect design of secondary alarm notification systems. Biomedical
Standardization of notification pathvvay and d|5p|ay |OgiC 7 i — —— S = — ' Instrumentation & Technology, 51(s2), 16 20. https://doi.org/10.2345/0899-8205-51.52.16
yd £ 20000 - I T I I 1 1 1 D D . BN Lacherez, P., Seah, E. L., & Sanderson, P. (2007). Overlapping melodic alarms are almost
Oy urgency level s 1 1 1 1 Pt 1P r»r 1 1 indiscriminable. Human factors, 49(4), 637-645. https://doi.org/10.1518/001872007x215719
Differentiation of notification by color and urgency level e vy 202 ~nzuzz Y X T oamz___Movaon ooz i 2uz3 T e mean O'Connor, P., & O'Dea, A. (2021). An introduction to human factors for healthcare workers. Health
. . . Service Executive.
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