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Introduction 

On the one hand, the increasing number of patients in critical care units requires 

the use of advanced equipment such as ventilators, patient monitoring systems, 

and infusion pumps, and, on the other hand, the presence of a skilled care team 
with clinical knowledge and experience in working with such equipment (1, 2). 

This equipment has audio and visual alarm systems that alert users to 

disturbances in patients’ physiological status, medical equipment and systems 
malfunctioning, or risks that threaten the patients (3, 4). According to reports 

from an American hospital, there are one million alarms per week and an average 

of 350 alarms per day for each patient admitted to critical care units (5, 6). While 
it is crucial to utilize a reliable, accurate, user-friendly, and cost-effective clinical 

warning system to provide efficient and high-quality care in critical care units 

(7), studies have found that 72-99% of alarms are false or clinically insignificant 
(3, 5, 8, 9). The phenomenon known as “Cry Wolf” is the most significant and 

common problem associated with false alarms, leading to distrust, inadequate 

response, and long-term neglect of alarms by nurses (10). The willingness of 

healthcare providers to respond to an alarm is directly proportional to their trust 

in the alarm system. In other words, if alarms are valid in 90% of cases, they 
respond to them about 90% of the time; however, if alarms are only valid in 10% 

of cases, their response rate drops to approximately 10% (4). 

Increased exposure to false clinical alarms results in a complex and 
uncontrollable cognitive phenomenon known as alarm fatigue, which causes 

changes in human attention and cognition to adapt to the surrounding 
environment (11). Alarm fatigue occurs when healthcare providers, especially 

nurses, are exposed to numerous alarms of varying importance, leading to gradual 

desensitization and actions such as turning off the alarm system, delaying a 
response, or not responding (4, 8). 

Alarm fatigue has become a growing epidemic, with false alarms estimated 

to have a prevalence of 72-99% (3, 4, 8), posing a significant risk to patient safety 

and life (12). The American Emergency Care Research Institute identifies alarm 

fatigue as one of the top 10 technology-based risks to patient safety (13). In the 

United States alone, hundreds of patients die yearly due to a lack of response or 
delayed response to alarms (4). Moreover, this phenomenon can lead to problems 

such as professional incompetence, job dissatisfaction, stress, irritability, tension 

headaches among nurses, jeopardizing patient safety and life, increased medical 
errors, and compromised quality of care and services for critically ill patients (4, 

14, 15). 

Reports indicate that improper adjustment of alarm parameters, lack of 
proportionality between alarm settings and clinical status and patient needs, the 

incorrect connection of electronic device probes to patients, personnel’s inability 

to identify the cause of alarms, inadequate training of nurses on monitoring and 
alarm systems, and malfunctioning alarm equipment are among the most 

common causes of alarm fatigue (5). Considering that addressing nurses’ alarm 

fatigue directly affects the quality of critical care and that its causes are 
preventable in many cases, the present study aims to determine the prevalence of 

alarm fatigue among nurses and its underlying factors in critical care units of 

hospitals in Golestan province. 

Highlights 

What is current knowledge? 

Alarm fatigue has become a growing epidemic among nurses who are 

working in critical care setting due to intermittent and sometimes false 
alarms. It directly affects the quality of critical care and causes a significant 

risk in patients’ safety and life. 

What is new here? 

Most of nurses suffered from moderate alarm fatigue. It was prominent 

among female and nurses who had enforced overtime.  In addition, more 

than 70% of the alarms signaled falsely. 

 

Abstract 

Background: Fatigue and indifference among critical care nurses due to intermittent and sometimes false alarms are 

common problems associated with working with alarming equipment. This study aimed to determine the prevalence of 
alarm fatigue and its relevant factors among critical care nurses in Golestan province, Iran.  

Methods: This descriptive-analytical study examined critical care nurses in Golestan province in 2019. A total of 308 

critical care nurses (working in ICUs and CCUs) from 11 hospitals were included in the study using the census method 
based on the inclusion criteria. Data were collected through a 13-item questionnaire assessing nurses’ alarm fatigue. 

The researcher randomly recorded the number and type of alarms per hour during morning, afternoon, and evening 

shifts. Simple and multiple linear regression tests analyzed the association between alarm fatigue and nurses’ 
demographic and professional characteristics as underlying factors. Data analysis was conducted at a significance level 

of 0.05 and a confidence interval of 95% using SPSS16. 

Results: Most nurses, who were predominantly female (79.2%) and had a clinical work experience of 5 years or less 
in critical care units (69.5%), reported a mean alarm fatigue score of 24.1±6.52. Additionally, 63.3% of the nurses 

experienced moderate alarm fatigue. It was found that female nurses (87.5%), those working as compulsory medical 

service workers (35.9%), those assigned to variable shifts (87.2%), and those required to work mandatory overtime 
(81.5%) reported higher levels of moderate alarm fatigue compared to others. When multiple linear regression analysis 

was conducted, controlling for the effects of confounding variables, it was observed that among all independent 

demographic and occupational variables, only gender (b=-0.18, p=0.01), education level (b =0.14, p=0.02), and type 
of overtime (b=0.15, p=0.01) had statistically significant effects on the response variable, namely the alarm fatigue 

score (b=-0.18, p=0.01) 

Conclusion: Given that most nurses experience moderate alarm fatigue, it is recommended to implement strategies to 

enhance the quality of care and patient safety, such as providing critical care nurses with appropriate training on the 

practical and safe management of alarm systems. 
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Methods 

The present cross-sectional study examined nurses working in all critical care 

units (ICUs, CCUs) of medical centers in Golestan province, northeast Iran in 

2019. To this end, 308 eligible nurses were included in the study using the census 

method. The inclusion criteria were as follows: working in critical care units 

during the research, at least six months of work experience, no hearing problems, 

no history of crises, death of relatives, or divorce in the last six months. 
The data collection tool included the nurses’ demographic and occupational 

information registration forms and the nurses’ alarm fatigue questionnaire. The 

demographic information registration form consisted of age, gender, marital 
status, place of residence, education level, and monthly income. The occupational 

information registration form also comprised the job status, clinical work 

experience, work experience in critical care units, type of shift work, type and 
rate of overtime, and type of unit. The 13-item nurses’ alarm fatigue questionnaire 

was designed by Torabzadeh et al. (16). 

The answers to this questionnaire were on a 5-point Likert scale (never, 
rarely, sometimes, often, and always with 0 to 4 points). The total number of 

points was 0-52 (a score of 0-7: no alarm fatigue, 8-20: low alarm fatigue, 21-32: 

moderate alarm fatigue, and 33-52: severe alarm fatigue). In order to collect data, 
permission was obtained to enter the research environment after the project was 

approved, the ethics committee granted permission, a letter of recommendation 

from the research deputy was obtained, and it was presented to the officials. 
Eligible nurses were included in the study. Furthermore, the researcher attended 

the research environment in three shifts (morning, afternoon, and evening) and 

provided necessary explanations to the nurses regarding the research objectives, 
voluntary participation in the study, information confidentiality, and 

questionnaire completion. The researcher obtained informed consent from the 

nurses to complete the questionnaires. 
The researcher randomly entered the research environment for one hour in 

the morning, afternoon, or night shifts to record the source, number, and type of 

alarms when they were heard. The valid or false alarms were identified and 
recorded. After data collection, the frequency distribution, central and dispersion 

indices were utilized to describe the results. Chi-square and Fisher’s tests also 

analyzed the relationship between alarm fatigue levels and underlying factors. 
After confirming the normal distribution of alarm fatigue scores using the 

Kolmogorov-Smirnov test (P=0.67), the multiple linear regression test was 

utilized after examining and confirming the assumptions to analyze the 
relationship between the nurses’ alarm fatigue scores (dependent variable) and 

underlying factors, including the nurses’ demographic and professional 

characteristics (independent variable). 
Demographic and clinical characteristics included age, gender, marital 

status, education level, place of residence, income level, job status, clinical work 

experience, work experience in critical care units, type of shift work, type of 
overtime, rate of overtime, and work unit. Data were analyzed using SPSS16 with 

a significance level 0.05 and a 95% confidence interval. The necessary sample 

size was estimated to ensure the adequacy of the study power to detect a 
statistically significant relationship between alarm fatigue and its relevant 

factors. Given the prevalence of 72-99% of alarm fatigue (3, 4, 8), the prevalence 
of 80% was used as the basis for determining the sample size in this study. The 

sample size was estimated to be 120 using the following formula, considering the 

Type I error of 5%, the precision of 8% (10% of the prevalence rate), and the 
probability of a 20% attrition. 

 

Results 

The mean age of the nurses was 30.7±6.54 years, and the majority (53.2%) were 
under 30 years old. Additionally, most of the nurses were female (79.2%), 

married (62.3%), residing in urban areas (89.6%), and held a bachelor’s degree 

in nursing (93.2%). Moreover, more than half of them (52.9%) had over five 
years of clinical work experience, and 30.5% had worked in critical care units for 

over five years. According to studies, most nurses (89%) worked rotational shifts 

and had mandatory overtime (78.9%). Furthermore, the average (standard 

deviation) of their overtime hours was 92.97 hours (32.54), with a significant 

portion (48.1%) working between 50-100 hours per month (Table 1). 

Based on the findings, the mean score (standard deviation) for nurses’ alarm 
fatigue was 24.1 (6.52). Only a tiny percentage (1.9%, n=6) did not report any 

alarm fatigue. Of the remaining nurses, 26% experienced mild fatigue (n=132), 

63.3% had moderate fatigue (n=161), and 8.8% exhibited severe fatigue (n=9). 
Those with moderate alarm fatigue were predominantly women (87.5%), 

working as compulsory medical service workers (35.9%) and holding a 

bachelor’s degree in nursing (93.3%). Additionally, 87.2% were rotational shift 
workers, 47.7% had less than five years of work experience in hospitals, with 

71.8% had less than five years of experience in critical care units. Most (81.5%) 

were required to work mandatory overtime for 50-100 hours per month (45.1%). 
The sources of alarms in critical care units included cardiac monitoring 

devices, pulse oximeters, mechanical ventilators, infusion pumps, and air 
mattress pumps. Most false alarms were due to the disconnection of the pulse 

oximeter probe from the patient (59.45%). During the 60-hour observation period 

in critical care units, 7782 alarms were detected, of which 1902 (24.44%) were 
valid, and 5880 (75.55%) were false. The breakdown of alarms based on units 

showed 4841 false alarms and 1704 sound alarms in the ICU, and 1039 false 
alarms and 198 valid alarms in the CCU. 

The multiple linear regression analysis examined the effects of various 

independent variables (including age, gender, marital status, education level, 

place of residence, income level, job status, clinical work experience, work 

experience in critical units, type of shift work, type and rate of overtime, and 

work unit) on the dependent variable, which was the alarm fatigue score. Firstly, 
the model indicated that the independent variables included had a significant 

effect (P=0.04) on the alarm fatigue score, with an adjusted R Square of 0.03. 

Secondly, among all the variables in the model, only gender (P=0.01), education 
level (P=0.02), and type of overtime (P=0.01) had statistically significant effects 

on the alarm fatigue score (Table 2). Furthermore, women had lower alarm 

fatigue scores and experienced less fatigue than men, while mandatory overtime 
was associated with a higher rate of alarm fatigue. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

According to the present study’s results, 63.3% of nurses have moderate alarm 
fatigue, and their gender, type of overtime, and education levels showed 

significant relationships with alarm fatigue scores (alarm fatigue intensity). These 

findings align with a study by Cho et al. (2016), who reported an average staff 
alarm fatigue score (of 24.3±4) out of 35, resulting from clinical alarms. Also, 

false alarms hindered proper decision-making in medical care (15). The present 

study differed from Cho’s study in two aspects. Firstly, the present study included 
a wider statistical population of nurses from critical care units across the entire 

province, which allowed for varying fatigue levels among nurses working in 

different communities. Secondly, the present study did not differentiate between 
shift work types for checking alarms. Although the type of shift work did not 

Table1. Demographic characteristics of the nurses (n=308) 

 

Variable  N (%) 

Gender 
Male 64 (20.8) 

Female 244 (79.2) 

Age (Year) 

30> 164 (53.2) 

30-39 107 (34.7) 

40-59 33 (10.7) 

>50 4 (1.3) 

Marital status 
Single 116 (37.7) 

Married 192 (62.3) 

Educational level 

AD 3 (1) 

BS 287 (93.2) 

MS 18 (5.8) 

Habitat 
Urban 276 (89.6) 

Rural 32 (10.4) 

Type of units 
ICU 215 (69.8) 

CCU 93 (30.2) 

Working experiences in clinical setting 

(Year) 

>5 145 (47.1) 

6-10 82 (26.6) 

11-15 54 (17.5) 

<15 27 (8.8) 

Working experiences in critical care 

units (Year) 

>5 214 (69.5) 

6-10 55 (17.9) 

11-15 27 (8.8) 

<15 12 (3.9) 

Work shifts 

D 17 (5.5) 

E 1 (0.3) 

N 12 (3.9) 

D/E 4 (1.3) 

Rotation 274 (89) 

Overtimes type 
Voluntary 65 (21.1) 

Compulsory 243 (78.9) 

Overtime per month (Hours) 

>50 35 (11.4) 

50-100 148 (48.1) 

<100 125 (40.6) 

Level of alarm fatigue n (%) 

None or Low 86 (27.9) 

Moderate 195 (63.3) 

High 27 (8.8) 

 

 

Table 2. Effect of independent variables (demographic and professional) on alarm fatigue score 

 

CI 95%: LL , UL Sig. t Beta Variables 

-0.51 , 0.12 0.23 1.21 -0.19 Age  

-4.74 , -0.81 0.01 
-

2.78 
-0.18 Gender (female) 

-1.45 , 1.65 0.89 
-

0.13 
-0.01 Marital status 

0.54 , 6.31 0.02 2.33 0.14 Education level 

-1.99 , 2.86 0.73 
-

0.35 
0.43 Habitat 

-0.002 , 0.002 0.93 0.08 -0.01 Income 

-0.13 , 0.29 0.46 0.74 0.04 Working place (Hospital) 

-0.75 , 1.13 0.69 0.41 0.04 Employment status 

-0.30 , 0.56 0.64 0.45 0.09 
Clinical experience 

(General) 

-0.28 , 0.32 0.91 0.11 0.01 Clinical experience (ICU) 

-2.31 5.39 0.16 
-

1.40 
-0.08 Working shift 

0.47 , 4.29 0.01 2.45 0.15 Overtimes type 

-0.02 , 0.03 0.90 0.12 -0.002 Overtimes hours 

-2.25 , 1.28 0.59 
-

0.54 
-0.34 Ward type 

Alarm fatigue score: dependent variable 

Adjusted for confounding variables, R- Square: 0.067, Adjusted R-Square: 0.022 
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show a significant relationship with the level of alarm fatigue in this research, it 
was still examined. 

A statistically significant relationship between nurses’ gender and alarm 

fatigue was observed in the present study. Men’s and women’s mental and 

intellectual behaviors inherently differ in certain aspects, and these differences, 

influenced by gender, can affect nurses’ alarm fatigue. Furthermore, the type of 

mandatory overtime for nurses showed a statistically significant relationship with 
alarm fatigue (P<0.05). Roger et al. (2004) reported that excessive overtime, 

particularly with 12-hour shifts, should be eliminated, and a culture should be 

established to recognize nurse fatigue as a risk (17). In a study by Funk (2014), 
approximately 80% of nurses with 11 years of clinical work experience reported 

disruptions in patient care due to alarm fatigue caused by many false alarms (18). 

However, in the present study, 51.9% of nurses with less than five years of 
clinical work experience in critical care units completed the questionnaires and 

exhibited moderate alarm fatigue. It is important to note that the present study 

evaluated only nurses working in critical care units (ICU, CCU), while the study 
mentioned above also included general nurses. Even though most of the research 

population was 30 years old, they still experienced alarm fatigue. Hensley (2016) 

reported a 78% impact on nurses’ alarm fatigue (19), which is consistent with the 
findings of this study, where nurses exhibited moderate alarm fatigue. Deb’s 

study (2014) indicated that both demographic characteristics and the type of shift 

work for nurses showed statistically significant relationships with alarm fatigue 
(P<0.05), and nurses experienced higher workloads and mental pressure during 

the day shift compared to the night shift. The type of shift work in Deb’s study 

was defined as 12 hours (20). The present research results align with Deb’s study 

in terms of gender being the only demographic characteristic of nurses that 

showed a statistically significant relationship with alarm fatigue. In contrast, no 
significant relationship was observed with the type of shift, as the shift work was 

defined as 12 hours. The present study examined the relationships between alarm 

fatigue and the three shifts (morning, afternoon, and evening), along with the 
number of alarms in all three shifts. 

Drew’s study (2014) also indicated the effect of an increase in false alarms 

on nurses’ alarm fatigue in the ICUs (21). The reason for selecting this unit by 
the author might be because the patients were routinely under continuous cardiac 

monitoring, and it was considered a part of the patient’s regular care. However, 

higher false alarms caused by the cardiac monitoring device were also standard. 
The result was inconsistent with the present study regarding the source of false 

alarms. The ICU and CCU were investigated in the present study because both 

were under continuous cardiac monitoring due to patients’ specific clinical status. 
However, false alarms caused by the disconnection of the pulse oximeter probe 

were also more common, and much attention was paid to the connections of chest 

leads for cardiac monitoring in both units. Cho’s study reported that the highest 
false alarms were related to the disconnection of chest leads of cardiac monitoring 

devices (15). Harris (2014) also reported the prevalence of false alarms due to 

cardiac monitoring devices. Such differences between the present study and the 
research mentioned above were probably owing to determinant factors in 

patients, such as age, cardiovascular diseases, respiratory problems, and 

mechanical ventilation (22). Sowan (2016) also considered the cardiac 
monitoring device and pulse oximeter effective in the prevalence of false alarms 

(23). Another Atzema (2006) study reported an increase in false alarms due to 

cardiac monitoring devices (24). This result was inconsistent with the present 
study as the research population only comprised cardiac patients. In Konkani’s 

study (2012), 78% of nurses reported that false alarms caused their distrust in 

sound alarms and led to an alternative reaction, such as deactivating them (25). 
The result was consistent with the present study due to the increased number of 

false alarms. Even though alarms are built to improve patient safety, a higher 

prevalence of false alarms and alarm fatigue may put patients at greater risk for 
injury (26). 

A research limitation was the impossibility of examining the cause of false 

alarms. As there was no protocol to set alarms of devices according to the 
patient’s status to examine false alarms, and some critical care units or some shifts 

received the least number of alarms, there was a possibility that the nurses turned 

off the alarms, or medical devices and equipment were adjusted in a broader 
range to activate the alarm, which was not under the researcher’s control. 

 

Conclusion 

Based on the research results, most nurses suffer from moderate alarm fatigue; 

hence, it is suggested to adopt appropriate strategies to maintain patients’ health 

and safety. Improper adjustment of parameter ranges in devices with alarm 
systems and excessive use of monitoring systems without the real need of patients 

are important factors contributing to alarm fatigue. Teaching nurses about the 

proper use of alarm devices, employing suitable approaches for patient 
monitoring, and reducing the number of false alarms in the equipment may help 

alleviate the severity of alarm fatigue. 
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