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Table 1. General characteristics of Participants

(n=133)

Characteristics Categories N (%)
Gender Male 31 (23.3%)
Female 102 (76.7%)
Age (years) <30 80 (60.2%)
> 30 53 (39.8%)
Education Diploma 5 (3.8%)
Bachelor 107 (80.4%)

> Master course

21 (15.8%)

Clinical career (years)

<3

26 (19.6%)

3 -<5 37 (27.8%)
5 - <10 52 (39.1%)
> 10 18 (13.5%)
ICU career (years) <3 43 (32.3%)
3 - <5 34 (25.6%)
5 - <10 44 (33.1%)
> 10 12 (9.0%)

ICU department

Internal medicine?

30 (22.6%)

Surgery® 72 (54.1%)
Others® 31 (23.3%)
Number of patients in <2 21 (15.8%)
charge per nurse (average) - o 112 (84.29%)

a: Medical Intensive Care Unit(MICU)
b: Surgical ICU & 2 units for general surgery and neurosurgical patients.

c: Emergency ICU & department for coronavirus patients etc.
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Table 2. Alarm management characteristics of Participants (n=133)
Characteristics Categories N (%)
When to use the 2-minute alarm  When an alarm occurs, While checking the patient’s condition. 68 (26.0%)
mute’ When the patient’s abnormal condition such as CPR situation continues. 17 (6.5%)

When an alarm occurs during nursing or medical treatment.

When alarms are predicted before nursing or medical treatment.

54 (20.6%)
97 (37.0%)

When the alarm occurs repeatedly. 26 (9.9%)
I don't use. 0 (0%)
Etc. 0 (0%)
When to use alarm deactivation' When the level of alarm is acceptable during nursing treatment. 45 (20.2%)
If I don't know how to solve the alarm. 2 (0.9%)

When there 1s no way to resolve the alarm.

When the alarm occurs repeatedly.

When the limit depends on the height of the transducer.
Do not clear.

Etc.

42 (18.8%)
27 (12.1%)

8 (3.6%)
73 (32.7%)
26 (11.7%)

Behavior when a co-worker’s
patient’s medical equipment
alarm occurs in the absence

of a co-worker!

Turn off the alarm. (silence)

If I am not busy, solve the cause of alarm.

If the alarm is a urgent, solve the cause of that.
I wait for my co-worker to come.

I inform co-worker that the alarm has occurred.
Etc.

8 (3.1%)
106 (40.3%)
115 (43.7%)

0 (0%)
33 (12.5%)
1 (0.4%)

T: Multiple response
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Table 2. Alarm management characteristics of Participants (continued)

(n=133)
Characteristics Categories N (%)
Education experience of medical Yes 55 (41.4%)
equipment alarm management No 78 (58.6%)
Alarm related patient safety Yes 38 (28.6%)
incidents No 95 (71.4%)
Alarm management protocol status ~ YeS 36 (27.1%)
in department No 97 (72.9%)
Use of physiologic monitor Yes 100 (75.2%)
remote control No 33 (24.8%)
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Table 3. Level of Critical thinking disposition and Patient safety

competency
(n=133)
Variables Categories MeantSD Min-Max
Critical Total 3.83+0.36  2.81-4.78
Thinking Intellectual eagerness/curiosity 3.89+0.50 2.40-5.00
Disposition Prudence 3.72+0.64 2.00-5.00
Self-confidence 3.66+0.53 2.25-5.00
Systematicity 3.53+0.58 1.67-5.00
Intellectual fairness 4.19+0.45 2.75-5.00
Healthy skepticism 3.64£0.63 1.75-5.00
Objectivity 4.20+0.40 3.00-5.00
Patient Total 4.25+0.38 3.17-5.00
Safety Attitude 4.50+0.34 3.57-5.00
Competency Skill 4.32+0.47 2.86-5.00
Knowledge 3.43+0.80 1.50-5.00
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Table 4. Level of Performance of alarm management

(n=133)

Never Sometimes Often Always Mean+SD
N(%)
Physiologic Leave the range of alarm to the default setting.’ 58(43.6) 41(30.8) 21(15.8) 13(9.8) 3.08+0.99
monitor  Change ECG electrodes daily. 12000 79(594)  35(263) 7(53)  2.28+0.70
Clean the skin around the electrode attachment with alcohol.t 35(26.3) 58(43.6) 32(24.1) 8(6.0) 2.90+0.86
Clean the skin around the ECG electrode attachment area with water  96(72.2) 20(15.0) 13(9.8) 4(3.0) 1.44+0.79
and soap.
Based on the evidence, set the appropriate alarm range according to 11(8.3) 38(28.6) 57(42.8) 27(20.3) 2.75+0.87
the patient’s status.
Change the range of alarm within one-hour after starting work. 1(0.8) 21(15.8) 48(36.1) 63(47.3) 3.30+0.76
When the patient’s condition changes, I change the range of alarm. 1(0.8) 21(15.8) 47(35.3) 64(48.1) 3.31+£0.76
If the physiologic monitor wave is dirty, first check the wires and 000) 4(3.0) 23(17.3)  106(79.7) 1.23+0.49
monitor’s connecting status.
Change the default range to suit a specific patient group. 0(0) 6(4.5) 38(28.6) 89(66.9) 3.62+0.57
Pulse Set the range of alarms according to individual patient’s status. 0(0) 7(5.3) 28(21.1) 98(73.6) 3.68+0.57
oximetry Use disposable, adhesive pulse oximetry sensors instead of reusable. 5(3.8) 17(12.8) 37(27.8)  74(55.6)  3.350.85
If necessary, delay the alarm triggering rate by 15 seconds. 54(40.6) 32(24.1) 31(23.3) 16(12.0) 2.07+1.06
Replace the pulse oximetry sensors which are no longer adhesive. 1(0.8) 1(0.8) 25(18.7)  106(79.7) 3.77+0.49
Ventilator  Set the range of alarms according to individual patient’s status. 0(0) 18(13.5) 34(25.6) 81(60.9) 3.47+0.72
Temporarily mute the alarm before performing nursing treatment. 1(0.8) 10(7.5) 31(23.3) 91(68.4) 3.59+0.66
Adjust the alarm sound so that it can be heard well in the unit. 8(6.0) 32(24.1) 30(22.6) 63(47.3) 3.11+£0.97
All medical Use an infusion pump only for drugs that require precise dosage. 3(2.3) 9(6.8) 25(18.7) 96(72.2) 3.61+0.72
equipment Check the medical equipment charging status on duty. 0(0) 10(7.5) 43(32.3) 80(60.2) 3.53+£0.63
Report any alarm-related patient safety incidents to supervisor. 3(2.3) 12(9.0) 29(21.8) 89(66.9) 3.53+0.75
Check the range of alarms on duty. 2(1.5) 13(9.8) 42(31.6) 76(57.1) 3.44+0.73
Discuss the type, frequency, and range of alarms at the takeover. 9(6.8) 39(29.3) 39(29.3) 46(34.6) 2.92+0.95
Report frequent occurred abnormal values of alarm to the doctor. 0(0) 8(6.0) 28(21.1) 97(72.9) 3.67+0.59
Performance of alarm management 3.08+0.31

t: Reverse scoring
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Table 5. Differences of Performance of alarm management according
to General characteristics and Alarm management characteristics of

Participants
(n=133)
Performance of
Characteristics Alarm Management
Mean+SD t/E or
H
Gender Male 3.06+0.40 -.324% 748
Female 3.08+0.27
Age (years) <30 3.09+0.26 565" 573
> 30 3.06+0.36
Education Diploma 2.91+0.42 4.792°¢ 091
Bachelor 3.06+0.29
> Master 3.21+£0.33
Clinical career (years) <3 2.97+0.25 6.081°¢ 108
3-<5 3.12+0.31
5 - <10 3.10£0.29
> 10 3.09+0.40
ICU career (years) <3 3.01+£0.25 1.132° .339
3 - <5 3.10£0.32
5 - <10 3.13+£0.29
> 10 3.05+0.45
ICU department Internal medicine  3.10+0.33 1.324 270
Surgery 3.10+0.30
Others 3.00+0.29
Number of patients in <2 2.97+0.31 -1.829° .070
Charge per nurse >9 3.10+0.30
Education experience Yes 3.12+0.31 -1.389% 167
of alarm management No 3.05+0.30
Alarm related patient Yes 3.21+0.31 -3.366% .001
safety incidents No 3.02+0.29
Alarm management Yes 3.15+0.28 -1.628* 106
protocol in department 1, 3.05+0.31
Use of physiologic Yes 3.09+0.32 =757 450
monitor remote control 3.04+0.27

a: Independent t-test

b: one-way ANOVA
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Table 6. Correlations among Critical thinking disposition, Patient
safety competency and Performance of alarm management

(n=133)
Variables A B C

r(p) r(p) r(p)
Critical Thinking 1
Disposition (A)
Patient Safety 430 1
Competency (B) (<.001)
Performance of 355 543 1
Alarm Management (C) (<.001) (<£.001)
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Table 7. Influencing factors of Performance of alarm management

(n=133)

Model 1

Variables B t D VIF

Number of patients in charge per nurse .153 1.788 076 1.001
(<2=0, =2=1)

Alarm management protocol 136 1.584 116 1.001
(No=0, Yes=1)

R?*=.043  Adjusted R*>=.029 F=2.946, p=.056

Model 2

Variables B t D VIF

Number of patients in charge per nurse .094 1.268 207 1.065
(<2=0, =2=1)

Alarm management protocol 107 1.493 138 1.007
(No=0, Yes=1)

Alarm related patient safety incidents .149 1.973 051 1.108
(No=0, Yes=1)

Critical Thinking Disposition .109 1.285 201 1.397

Patient Safety Competency 436 5.068 <.001 1.440

?=347 Adjusted R*=322 F=13519, p=<.001
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Abstract
Effect of Intensive Care Unit
nurses Critical thinking
disposition and Patient safety
competency on the Performance

of alarm management

Jangheum Lee
Department of Clinical Nursing
The Graduate School

Seoul National University

Intensive care units (ICUs) rely on medical equipment with alarms in
order to continuously monitor the physiological status of patients. The
purpose of medical equipment alarms i1s to alert medical staffs to
potential patient deterioration. However, numerous alarms occur
simultaneously, including false and non-actionable alarms, which can
compromise patient safety by causing alarms to be overlooked or
ignored. In this regard, the concept of alarm management has
emerged, and previous studies have identified cost and structural

issues as the most influencing factors. However, there i1s a lack of
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research on more approchable personal factors. Therefore, this study
aimed to determine the effect of critical thinking disposition and
patient safety competency on the performance of alarm management
among ICU nurses and to provide basis for education and policy to
improve alarm management.

This study was a cross—sectional descriptive correlational study
using convenience sampling and was conducted for 1 week in March
2024 among adult ICU nurses at a university hospital in
Gyeonggi—do, Korea. Data were collected using a questionnaire and
included general characteristics, alarm management characteristics,
critical thinking  disposition, patient safety competency, and
performance of alarm management. Data were analyzed using t-tests,
ANOVA, Kruskal-wallis tests, Pearson’s correlation analysis, and
multiple regression analysis using SPSS software version 27.0.

Of the 133 participants included in this study, the majority were
female (76.7%6). Most were under 30 years old (60.2%), and the most
common educational level was a bachelor's degree (80.4%). Nurses
who have working experience between 5 and 10 years was most
common (39.1%5). Although there was a wide range of ICU
experience, the smallest number of nurses (9.0%) had worked for
more than 10 years. More than half of subjects were working in
surgical ICUs (54.1%6) and the average number of patients per nurse
was more than two (84.2%). 97 (37.0%) of the subjects used the
physiological monitor's 2-minute alarm mute “when alarm are
predicted before nursing or medical treatment”. In terms of alarm
deactivation, the most common response was “do not clear” at 32.7%.
For behavior when a co-worker's patient’'s medical equipment alarm
occurs in the absence of a co-worker, the most frequent response

was “If the alarm is a urgent, solve the cause of that” (43.7%).
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41.4% reported having received training on medical equipment alarm
management, and 28.6% reported having experienced an alarm-related
patient safety incident. 27.196 reported having an alarm management
protocol in their department and 75.2% reported having a wireless
remote control for physiological monitors.

The subject’'s critical thinking disposition and patient safety
competency averaged 3.83£0.36 and 4.25£0.38 out of 5, and
performance of alarm management was 3.08+0.31 out of 4. The higher
score indicates a higher level of each concept. Significant differences
were observed in performance of alarm management based on
experience with alarm-related patient safety incidents, with the
experienced group showing higher performance (t=-3.366, p=.001).
Performance of alarm management was positively correlated with
both critical thinking disposition (r=.355, p=<.001) and patient safety
competency (r=.543, p=<.001). Multiple regression analysis indicated
that patient safety competency was a significant predictor of
performance of alarm management (3=.436, p=<.001), and the model
explained 32.2% of variables (F=13.519, p=<.001).

In conclusion, education based on strengthening patient safety
competency 1s necessary to enhance the alarm management of ICU
nurses. While critical thinking disposition was not a significant
influencing factor in performance of alarm management, several
studies suggest that critical thinking is a crucial process for alarm
management. In further studies, it seems necessary to consider the

influencing factors comprehensively.
Keywords : Alarm management, Critical thinking disposition, Patient

safety competency, ICU nurses
Student Number : 2021-29397
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