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Purpose: This study aimed to investigate the clinical alarm occurrence and management of nurses toward clinical alarms in the in-
tensive care unit (ICU). Methods: This observational study was conducted with 40 patients and nurses cases in two ICUs of a universi-
ty hospital. This study divided 24 hours into the unit of an hour and conducted two times of direct observation per unit hour for 48
hours targeting the medical devices applied to 40 patients. Data were analyzed using IBM SPSS Statistics 23. Results: On average, 3.8
units of medical devices were applied for each patient and the ranges of alarm settings were wide. During 48 hours, 184 cases of clini-
cal alarm were occurred by four types of medical devices including physiological monitors, mechanical ventilators, infusion pumps,
and continuous renal replacement therapy. Among them, false alarm was 110 cases (59.8%). As for the alarm management by ICU
nurses, two-minute alarm mute took up most at 38.0% (70 cases), and no response was second most at 32.6% (60 cases). When valid
alarm sounded, nurses showed no response at 43.2%. Conclusion: The findings suggest that a standard protocol for alarm manage-
ment should be developed for Korean ICU settings. Based on the protocol, continuous training and education should be provided to

nurses for appropriate alarm management.
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Table 1. General Characteristics of Patients and Clinical Alarms (N=40)
Characteristics Categories n (%) Mean+SD
Department Emergency ICU 24 (60.0)
Medical-surgical ICU 16 (40.0)
Consciousness level Alert 8(20.0)
Lethargy 12 (30.0)
Stupor 9(22.5)
Semi coma 8(20.0)
Coma 1(25)
Sedative 2(5.0)
Principal for alarm setting System auto setting 3(75)
Nurse in charge now 4(10.0)
Nurse of previous shift 33(82.5)
Number of medical devices for each patient 3.80+2.80
Level of physiological monitor (dB) 58.75+447
Level of mechanical ventilation (dB) 60.78 +4.60
Level of infusion pump (dB) 56.54+4.42
Level of CRRT (dB) 60.29+4.31
Limit Min Max Mean+SD
Range of alarm setting Upper heart rate (rates/min) 120 185 12642+ 1941
Lower heart rate (rates/min) 40 90 50.54£6.69
Upper respiration rate (rates/min) 30 40 31444321
Lower respiration rate (rates/min) 2 8 771£1.19
Upper systolic pressure (mmHg) 160 195 163.00+7.41
Lower systolic pressure (mmHg) 30 130 8881+14.52
Upper arterial pressure (mmHg) 160 180 164.31+7.62
Lower arterial pressure (mmHg) 45 135 90.00+17.68
Upper saturation (%) 100 100 100.00£0.02
Lower saturation (%) 87 90 89.84+0.63
Upper central venous pressure (mmHg) 10 30 13.13£0.01
Upper ETCO; (mmHag) 50 50 50.00+0.02
Lower ETCO, (mmHg) 30 30 30.00+0.02

SD = Standard deviation; ICU=Intensive care unit; CRRT = Continuous renal replacement therapy; ETCO,=End tidal CO..
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Table 2. Frequency of Clinical Alarms and False Alarms (N=184)
Physiological monitor  Mechanical ventilator Infusion pump CRRT S
ota
n (%)

Valid alarm 65 (45.1) 3(10.7) 2(286) 4(80.0) 74 (40.2)
False alarm Technical 16 (11.1) 0(0.0) 5(714) 0(0.0) 21(114)

Non-technical 63 (43.8) 25(89.3) 0(0.0) 1(20.0) 89 (484)
Total 44(783) 28(15.2) 7(338) 5(27) 184 (100.0)
CRRT = Continuous renal replacement therapy.
Table 3. Management of Clinical Alarms by Critical Care Nurses (N=184)

Solve the Alarm mute for Deactivatethe ~ Change the alarm
) - No response
problem 2 minutes alarm limit 2 p
n (%)
Valid alarm 20(27.0) 18(243) 1(14) 3(4.1) 32(43.2) 1536 004
False alarm 27 (245) 52(473) 327) 0(0.0) 28 (25.5)
Total 47 (25.5) 70(38.0) 4(22) 3(1.6) 60 (32.6)
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