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The Impact of Noise on Hearing in Intensive Care Unit Nurses

 A B S T R A C T  

Objective: The noise levels in the intensive care units exceed the levels suggested by 

the World Health Organization, because of the noises caused by devices and human 

noises. The aim of this study is to retrospectively examine the changes in audiometry 

results of nurses working in intensive care unit.

Materials and Methods: The audiometry results of nurses who worked for an uninter-

rupted period of 1 year in intensive care unit in the last 3 years were examined retro-

spectively based on the results recorded at the time of employment and in the last year 

of working. Age, gender, years of work, assessments of hearing level and high frequen-

cy hearing losses were recorded. The normal level of hearing was accepted as 0-25dB.

Results: Totally 10 male (25.6%), 29 female (74.4%) were included in the study. The 

mean age was 26.97 ± 4.69 years and the mean time of employment was 1.82 ± 0.91 

years. The mean values of pure tone levels, which were the measurements performed 

at 500–1000–2000 Hz, were found to be subclinically increased in time. Two subjects 

(5.1 %) were confirmed to have high frequency hearing loss.  

Conclusion: We believe that safety of the staff might be improved by reducing the lev-

el of noise in the intensive care units and identifying the people at risk with yearly au-

diometry follow-ups.     
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INTRODUCTION

Noise is defined as ‘unwanted sound’ or ‘sound 
that adversely affects the physiological and psy-
chological state of a person or group of people’ 
[1]. The noise level in intensive care units (ICUs) ex-
ceeds the levels recommended by the World Health 
Organization (WHO) owing to the mechanical nois-
es and alarms of devices used in patient monitor-
ing in ICUs, such as noise of monitors, mechanical 

ventilators and drug infusion pumps as well as nois-
es caused by telephones and pagers and human 
noises caused by intensive care workers, consul-
tants and patient relatives [2-4]. Noise is known to 
have many negative effects on patients in ICUs. In 
neonatal ICUs, noise can cause apnoea, bradycar-
dia and increased blood pressure [4]. In adult in-
tensive care patients, it causes sleep disorders and 
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increased risk of delirium [5]. Similar to the effects of 
noise on patients, psychological and physiological 
adverse effects are observed in intensive care work-
ers who are exposed to such noises for long periods 
of time. Prolonged exposure to high levels of noise 
can lead to hearing loss [2]. The aim of our study was 
to retrospectively evaluate the changes observed in 
the audiometric measurements performed during 
the annual routine health check-ups of nurses work-
ing in our ICU
 

MATERIALS and METHODS

After obtaining permission from the Hospital 
Scientific Studies Commission (2019/1231), a retro-
spective examination of 39 nurses was performed 
using audiometric measurements that were tak-
en at their time of recruitment and at their last year 
of employment in the ICU. These nurses have been 
working regularly for 200 hours a month and for at 
least 1 year in our tertiary level ICU over the past 3 
years. 
Annual routine check-up including audiometric 
tests are performed by the workplace physician for 
the intensive care unit employees in our hospital. 
Audiometric data were obtained from the records 
of annual routine health check-up data at the time 
of employment and at 2018. Age, gender, duration 
of employment in the ICU, hearing level assessment 
and the presence of high frequency hearing loss, 
history of chronic otitis media during the employ-
ment period and whether tympanic membrane de-
fects were identified during the otorhinolaryngolo-
gy clinic examinations were recorded. With regards 
to the hearing level, 0–25 dB was considered nor-
mal, and higher sound levels were considered as 
hearing loss. In the hearing test, average hearing lev-
els above 25 dB in the measurements performed at 
500–1000–2000 Hz were considered as pure sound 

hearing loss and hearing values above 25dB in the 
measurements performed at frequencies ≥4000 Hz 
were considered as high frequency hearing loss.  
Nurses working short-term or intermittently in the 
ICU, those with missing audiometric measurements 
and records, those with previous hearing loss and 
those with pathological findings related to the ex-
ternal auditory canal and eardrum in their otoscopic 
examination were excluded from the study.

Statistical Analysis

Statistical analysis was conducted using IBM SPSS 
Statistics 22 (SPSS IBM, Turkey) software. Normality 
of the data was evaluated using the Shapiro–Wilk 
test. Descriptive statistical methods (mean, standard 
deviation and frequency) were used when evaluat-
ing the study data, and the Wilcoxon sign test was 
used to compare quantitative data. A p value of < 
0.05 was considered to be statistically significant.

RESULTS

A total of 39 nurses aged 20–45 years were included 
in the study. Four nurses had chronic disease. The 
demographic data of the participants are shown in 
Table 1. The average noise level measured in 2018 by 
the workplace safety unit in the ICU was 60.1 dB(A). 
It was found that none of the nurses had a history 
of chronic otitis media during the time of employ-
ment in the ICU, and no eardrum defect was identi-
fied during ear examinations.
When hearing levels were evaluated, it was ob-
served that none of the nurses had hearing loss, but 
their pure hearing levels increased (Table 2). High 
frequency hearing loss was identified in two (5.1 %) 
nurses. When two nurses with high frequency hear-
ing loss were examined, it was seen that neither of 
them had any chronic disease.
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Table 1. Demographic data

Gender

  Female (%) 29 (74.4%)

  Male (%) 10 (25.6%)

Age (years) Mean ± SD 26.9 ± 4.6

Chronic Disease 

  Asthma (%) 1 (2.5%)

  Diabetes Mellitus (%) 1 (2.5%)

  Celiac Disease (%) 1 (2.5%)

  Arnold Chiari malformation (%) 1 (2.5%)

Employment in intensive care unit (years) 
Mean ± SD (median) 1.8 ± 0.9 (1)

Table 2. Evaluation of pure sound averages

Pure sound average
Basal 2018     p

Mean ± SD (median Mean ± SD (median)

Right    8 ± 2.6 (8)    10 ± 3 (10) 0,007*

Left    7.7 ± 2.8 (7)     9 ± 2.9 (10) 0.009*

Wilcoxon sign test *p < 0.05

DISCUSSION

Noise is known to cause many adverse psycho-
logical and physiological effects. Multiple studies 
have reported that noise causes problems such as 
increased stress, tachycardia, lack of motivation, 
burnout syndrome, lack of communication and in-
creased margin of error in intensive care workers 
[4, 6, 7]. However, according to our knowledge, the 
impact of noise on hearing levels in intensive care 
workers had not been studied. We retrospectively 
evaluated the changes in hearing levels of nurses 
working in our ICU. We found that pure sound hear-
ing levels increased in time and that two nurses had 
high frequency hearing loss.
In this study, it was observed that there was a sub-
clinical change in the hearing levels of nurses work-
ing in the intensive care unit, during the period of 
working. In general population the main causes of 
sensorineural hearing loss are degenerative process-
es associated with aging, genetic mutations, chron-
ic conditions and noise exposure [8]. The mean age 
of our study population was 26.9 ± 4.6 years. The 
fact that our patients are young indicates that the 

current changes are not age-dependent. Diabetes 
mellitus and uncontrolled glucose levels are risk fac-
tors for sensorineural hearing loss [9]. Celiac disease 
also can cause autoimmune sensorineural hearing 
loss [10]. In our study group one subject had celi-
ac disease and one had diabetes mellitus but high 
frequency hearing loss was not seen in these two 
subjects. Noise level in intensive care is reported to 
be a risk factor for hearing loss in ICU patients [11]. 
When the available data and risk factors of whole 
study group were evaluated, the change in hearing 
is thought to be largely noise-dependent. 
WHO has emphasized that noise levels in patient 
rooms should not exceed 35 dB(A) during the day 
and 30 dB(A) during the night [2]. However, a previ-
ous review reported noise levels in ICUs to be 50–70 
dB(A) and that, in addition to the existing noise, sud-
den spikes in noise levels caused by alarms, pagers, 
telephones, opening and closing of doors and the 
rapid movement of objects used in ICUs can exceed 
80 dB(A) [12]. Existing data indicates the presence 
of high noise levels in ICUs. In our hospital, it was 
planned that noise measurements in ICUs would be 
performed annually by the workplace safety special-
ist beginning from 2018, and the average noise level 
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was found to be 60.1 dB(A) in the measurements 
performed in 2018. In a previous study conducted 
by Ar et al. in our ICU, the lowest average noise level 
was found to be 48 dB(A), whereas the highest aver-
age noise level was found to be 65 dB(A) [3]. These 
levels are consistent with previous studies assessing 
noise levels in ICUs. Although the available data re-
flect the routine noise level in ICUs, they are insuffi-
cient for assessing the sudden spikes in noise levels.
The most common cause of preventable hear-
ing loss is noise-induced hearing loss [13]. Noise-
induced hearing loss may occur due to short-term 
sudden bursts of sound or continuous noise expo-
sure [14]. Noise level and duration of exposure have 
been reported to be correlated with hearing loss 
[15]. The high levels of noise in ICUs represent an im-
portant problem. A study conducted on adult inten-
sive care patients reported that along with trauma, 
infection, autoimmune diseases and ototoxic drugs, 
environmental noise may also lead to hearing loss 
[11]. It has been reported that premature babies in 
neonatal ICUs may develop mild hearing loss due 
to high noise levels [16]. However, the people who 
are exposed to noise in ICUs for the longest periods 
of time are intensive care workers, and in particu-
lar intensive care nurses. In the present study, an ex-
amination of the effect of noise on the hearing lev-
els of intensive care nurses revealed that while there 
was no hearing loss in intensive care nurses with a 
mean employment duration of 1.8 ± 0.9 years, there 
was an increase in their pure hearing averages. 
Furthermore, two (5.1%) nurses developed high fre-
quency hearing loss. None of the nurses had a histo-
ry of chronic otitis media. It has been reported that 
high frequency hearing loss is an indicator of long-
term exposure to high noise levels and that noise-in-
duced hearing loss is lower in exposures below 85 
dB (8-h time weighted) [17]. Previous studies report-
ed that more than 50% of the noise in ICUs may be 
caused by speech and human activities [18, 19]. One 
study reported that there was a decrease in work-
er-related noise after an awareness training was 
provided to intensive care workers [3]. In another 
study, a noise warning device was used in addition 

to awareness training, although it was also reported 
that behavioural changes alone are not sufficient to 
control the noise in ICUs, and that there is a need to 
consider structural features for noise control when 
making plans for new ICUs [6]. Based on an evalua-
tion of our study data, it can be stated that the mea-
sures against noise, which constitutes an important 
risk for both patient and employee safety, should 
not be ignored in daily practise. At the same time, 
considering intensive care workers as a high-risk 
group for noise-induced hearing loss and perform-
ing annual audiometric controls may have positive 
effects in terms of increasing employee safety.
There are certain limitations to this study. The noise 
levels to which nurses were exposed to have not 
been measured over long periods of time given the 
retrospective nature of the study and the fact that 
there were no measurements for sudden spikes in 
noise levels. Additionally, it is not determined in our 
study whether nurses with high frequency hear-
ing loss were exposed to high noise levels outside 
of work. It is therefore not possible to infer whether 
the hearing loss was caused solely by the noise ex-
posure in the ICU. Another limitation of our study 
is that hearing was evaluated with audiometry only 
because the data were taken from routine health 
controls. Audiometry is an evaluation based on the 
patient's information and is a relatively subjective 
method [20].  Our study revealed a statistical signif-
icant difference of pure tone averages but the val-
ues were close to each other and inbetween nor-
mal ranges. If the hearing status could be evaluated 
by audiometry with an objective test like auditory 
brainstem response, more detailed results could be 
demonstrated. However, the increase in pure hear-
ing levels in the study population despite their short 
working time suggests that noise may pose a risk to 
intensive care workers in the long-term, and that 
measures to counter this issue should be increased.

CONCLUSION 

High noise levels in ICUs can adversely affect hear-
ing levels, particularly among long-term workers. 
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Although it is difficult to reduce the noise levels to 
those recommended by the WHO in an area with 
intensive equipment- and human-induced noise, 
such as intensive care, we believe that worker safe-
ty can still be enhanced by creating awareness 
about noise, establishing noise-reducing practic-
es, taking necessary physical measures, and identi-
fying individuals at risk through annual audiometry 
check-ups.
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