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Abstract
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The aim of this study is to evaluate the effect of noise in hospitals on healthcare workers, to develop recommendations for reducing noise in hospitals and to show
why healthcare workers should be protected from noise exposure in hospitals. The study included a total of 80 healthcare workers from different units of the hospital
who volunteered to participate. Two participants were excluded for sensorineural hearing loss and the results of 78 respondents were analyzed. Participants were
evaluated using a questionnaire created by the researchers. Noise in different units of the hospital was measured during daytime working hours using the Sound
Level Meter application with an iPhone 13° smartphone. Measurements yielded a mean noise level of 37.62 dBA (a minimum of 24.21 dBA to a maximum of 67.31
dBA). On occasions, noise levels in the hospital were as high as 74 dBA. Healthcare staff included in the study usually complained of moderate levels of noise and
reported noise affected their performance. High levels of noise in hospitals negatively affect healthcare workers” performance. Healthcare workers” awareness about
the impact of noise exposure in hospitals should be increased through in-service training programs. Improving noise levels in hospitals and implementing noise
reduction interventions can help increase healthcare workers’ performance and eliminate the negative impacts of noise exposure to the inner ear.
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Introduction

Noise is uncomfortable sound that is part of everyday life,
subjectively perceived as annoying and disruptive to performance
[1-3]. It is a distinctive feature of the environment, including
sounds from traffic, industry and neighbors [4]. Noise pollution
is recognized as the fourth type of environmental pollution after
air, water and solid waste pollution [5]. It affects the environment
and humans alike. Noise exposure has been shown to lead to
negative impacts, especially on human health. Negative effects of
noise on human health include sleep disturbance, cardiovascular
diseases, decreased cognitive performance, impaired memory,
disruption of hormonal rhythm, and behavioral problems [6].
These effects are influenced by a number of factors, such as
individual sensitivity to noise, ability to cope with noise as well
as ability to control and regulate the source of sound and the
environment [3].

Noise-induced hearing loss can occur with sudden exposure
to intense sound or with prolonged exposure to loud noise
[6]. Exposure to loud sounds and/or noise is one of the most
common causes of hearing loss [7]. Research on understanding
and preventing the effects of indoor noise on patients and staff is
increasing [6].

Sound level meters and dosimeter devices are used to measure
noise. A sound level meter is a device that measures the intensity
of sound at a given moment. It is a device that measures the level
of exposure to noise after a certain period of time by attaching a
microphone to the clothing of the worker with a dosimeter [8]. It
is known that smartphones can be used successfully to monitor
and map noise pollution [9].

Pure-tone audiometry hearing thresholds are the gold standard
for determining the effect of noise on hearing [10]. A pure tone
audiometry test can measure hearing loss caused by noise, but
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the concept of being disturbed by noise varies depending on the
meaning a person attaches to noise. In other words, the response
to noise is subjective [11]. The subjective effects of noise also
need to be evaluated.

Hospitals are noisy environments with sounds generated by
medical devices, pagers, staff members, patients and their
relatives [12-15]. Previous studies have found that noise levels
in hospitals exceed the limits recommended by the World
Health Organization (WHO) [16,17]. Adverse effects of noise
should be assessed through noise mapping and monitoring [18].
Furthermore, identifying and eliminating the sources of noise in
hospital units is critical for improving patients’ health outcomes
[17]. Noise pollution can be mapped and monitored using
smartphone applications [9].

This study sought to evaluate the effect of hospital noise on
healthcare workers, develop recommendations for reducing
hospital noise and show why healthcare workers should be
protected from noise.

Material and Methods

The study was carried out as a cross-sectional study type in
Mustafa Kemal University Medical Faculty Hospital with
healthcare professionals working at Mustafa Kemal University
Medical Faculty Hospital. This study received ethics committee
approval date 05.01.2023 and numbered 39 by Hatay Mustafa
Kemal University Rectorate Non-Interventional Clinical
Research Board. The study is a cross-sectional study. The data
were analyzed by frequency and percentage using the SPSS 22
program.

The study involved healthcare workers from various units
of the hospital (intensive care unit, operating room, wards,
outpatient clinics, patient information & relations) who agreed
to participate in the study. A total of 80 participants completed
the questionnaire on hospital noise, but two participants were
excluded for sensorineural hearing loss. Participants underwent a
hearing screening test and otological examination. Two subjects
with hearing loss worse than 20 dB at any of four frequencies
(500 Hz, 1000 Hz, 2000 Hz and 4000 Hz) were excluded from
the study. People without any ear disease or chronic disease were
included in the study. Participants were recruited from those who
had been working in the hospital for at least 12 months.

A questionnaire was created by the researchers in line with the
literature [19]. This form, created by the researchers, Merkit M,
Bulunuz M (2020), consists of 16 questions and includes questions
about the socio-demographic and disease characteristics of the
participants [19].

The first part of the questionnaire inquired about participants'
occupation, length of service, unitin the hospital and duration
of noise exposure in the unit; the second part inquired about the
extent to which the participants were affected by hospital noise.
Questionnaires were completed through face-to-face interviews
with participants.

DOI: 10.5455/medscience.2023.08127

Noise in various units of the hospital was measured using the
Sound Level Meter application with an iPhone 13® smartphone
[20]. The application measures the loudness of sound in decibel
A(dBA). Noise in each unit was measured three times over a
period of forty-five minutes on the same day. Each measurement
consisted of one-minute recordings. The first measurement was
followed by a second measurement approximately twenty-two
and a half minutes later and a third measurement approximately
forty-five minutes after the first [21]. The three measurements
were averaged and this level was taken as the level of hospital
noise. Noise measurements were taken during daytime (working
hours).

Questionnaires were applied by the researcher to the healthcare
professionals working at Mustafa Kemal University Faculty of
Medicine by face-to-face interview method. The application
of the questionnaires took about 10 minutes. There were / no
participants who wanted to leave the study or who did not want
to fill in the questions in the questionnaire.

Results

Of the 78 participants included in the study, 39 (50%) were male
and 39 (50%) were female. The mean age was 41+8.54 years. Of
the participants, 14 work for the intensive care unit (ICU), 10 for
the operating room, 18 forwards, 24 for outpatient clinics, and 12
for patient information & relations. 14 participants were cleaning
staff, 22 were nurses, 10 were security staff, 13 were medical
secretaries, 13 were physicians, 4 were caregivers, and 2 were
anesthetic technicians.

The length of service was one year for 5 participants, two to five
years for 20 participants, six to ten years for 20 participants, 11 to
15 years for 20 participants and over 16 years for 13 participants.
44 (56.4%) of the participants reported they were exposed to
constant and continuous noise in their unit while 34 (43.6%)
reported intermittent noise.

Noise measurements taken at different times from various units
of the hospital found an average level of 37.62 dBA, ranging
from a minimum of 24.21 dBA to a maximum of 67.31 dBA.
On occasions, noise levels in the hospital were as high as 74
dBA (Information) Figure 1 shows noise measurements taken at
different units and average levels of noise. 84,6 % of the health
workers included in the study complained about moderate levels
of noise. The survey results are shown in Table 1.

When participants were inquired about the setting where they
were most disturbed by noise, 17.9% (14) indicated home, 42.3%
(33) hospital, 35.9% (28) traffic and 3.8% (3) everywhere. Results
show most respondents are disturbed by noise in the hospital.

When participants were inquired about how frequently they were
disturbed by loud noise; seven replied “never”, eight replied
“rarely”, twenty-six replied “occasionally”, twenty-nine replied
“frequently” and eight replied “always”.

When the participants were asked whether hospital noise could
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be reduced, sixty eight (87%) of healthcare professionals thought
that hospital noise could not be reduced. When the respondents
were asked whether hospital noise affects their job performance,
seventy four (95%) of healthcare professionals think that hospital
noise affects their job performance. Survey results show that noise
affects healthcare workers’ performance. The questions inquiring
the relationship between healthcare workers' performance and
hospital noise are shown in Table 2.
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Figure 1. Shows noise measurements taken at different units and avarage levels
of noise. The blue column shows the maximum noise level, the red column shows
the avarage noise level, the green column shows the avarage nosie level

Table 1. Healthcare workers' views on noise

Items Options n %
Very low 16 20.5
Low 28 35.9

How would you classify the level of noise

at your home? Moderate 29 37.2
High 4 5.1
Very high 1 1.3
Very low 2 2.6
Low 7 9
How ~w0311d you clafsnfy the overall level Moderate 16 462
of noise in the hospital?
High 23 29.5
Very high 10 12.8
Very low 0 0
Low 11 14.1

How would you classify the level of noise

in your unit? Moderate 39 50

High 19 24.4

Very high 9 11.5

Very low 9 11.5

Low 21 26.9

Hov‘v would you cl.ass1fy the level of noise Moderate 31 39.7
during your rest time?

High 14 17.9

Very high 3 3.8
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Table 2. Healthcare workers' opinions on the relationship between hospital
noise and work performance

Items Options n %

Very Unlikely 17 21.8

How likely do you believe Unlikely 31 39.7

that the level of noise in the Neutral 20 25.6

hospital can be reduced? Likely 7 9.0

Very Likely 3 3.8

Not related at all 2 2.6

Unrelated 2 2.6

The effect of noise on work Somehow related 20 25.6
performance

Related 33 423

Directly related 21 26.9

1 do not hear these sound
at all

I hear these sounds but do
not find them disturbing 11 14.1
at all

I hear these sounds
but find them slightly 33
disturbing

Level of discomfort from 42.3

noise in the hospital,
building (loud conversations,
shouting, screaming, etc.)

I hear theses sounds and
find them moderately 8
disturbing

10.3

I hear these sounds and

find them disturbing 17 218

I hear these sounds
and find them highly 8
disturbing

10.3

Discussion

In this study, we aimed to evaluate the effect of hospital interior
noise on healthcare workers and draw attention to the importance
of protecting healthcare professionals from noise.

The WHO has published guidelines on the maximum level of
noise that should be present in hospitals; noise on wards should
not exceed 30 dB quivalent continuous sound pressure level
(LAeq), while noise in treatment rooms should be "as low as
possible" [22].

The present study found that, the mean level of noise on wards
was 37.4 dB(A) and the maximum level of noise was 73.7
dB(A). These measured levels of noise are above the levels
recommended by the WHO.

Noise in intensive care units was found to reach levels that
directly or indirectly affected health outcomes adversely for both
patients and staff [23]. Reports assessing noise levels in intensive
care units found that noise levels ranged from 50 to 65 dB (A),
and at times reached 70 to 85 dB (A), with occasional peak noise
levels exceeding 90 dB (A) [24,25].

The mean level of noise in the intensive care unit in this study
exceeded 30 dB (A); it even reached a maximum of 66 dB (A),
exceeding the levels recommended by the WHO.
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A review of 76 studies showed that unwanted environmental
noise in the hospital setting adversely affects patients’ and staff
members’ health [26]. Noise also impairs nurses' health and
professional quality of life. There is a significant relationship
between noise and quality of life in healthcare workers exposed
to high levels of noise [27]. A study with nurses showed that
nurses are sensitive to noise in the workplace. In another study,
34% of the participants reported unbearably high levels of noise
in the hospital and 46% reported high levels of noise in the units.
The most disturbing types of noise were not those that were the
loudest, but those that were repetitive (36.5%) and the sounds
of people talking loudly [28]. There are repetitive sounds in
intensive care units or operating rooms. Healthcare workers
working in these units are constantly exposed to such noise,
which has a negative impact on working performance. This study
results clearly show that healthcare workers are affected by these
unwanted sounds.

A study by Murthy et al. investigating the effect of noise on
performance in hospitals analyzed the impact of noise in the
operating room on mental activity and short-term memory. Their
study found that noise in the operating room decreased mental
performance and short-term memory in anesthesiology residents
[29].

In this study, the level of noise in the operating room was on
average 35.27 dB (A) and reached a maximum of 57.33 dB (A),
exceeding the levels recommended by the WHO.

The WHO has suggested that LAeq levels should be no
more than 35 dB in most units where patients are treated or
observed, as patients have less ability to cope with stress [22].
A comprehensive review reported that environmental noise in
hospitals affects patients' quality of sleep, can increase blood
pressure and reduce immune responses, and can trigger a number
of other negative side effects [2,30]. Reducing background noise
levels improves speech intelligibility. Noise causes patients to
have problems in learning, understanding and remembering new
information in the hospital setting [29,31]. This study found that
hospital noise disturbed healthcare staff and negatively affected
their work performance; healthcare workers also reported that
they found it unlikely that noise levels can be reduced.

Conclusion

The present study found that noise levels in hospitals are high
and negatively affect the work performance of healthcare
workers. In order to improve working conditions for healthcare
staff and provide them with a healthy working environment,
levels of noise in hospital should be periodically evaluated and
sources of noise should be identified and reported. Incorporating
sound-absorbing materials in the physical structure of hospitals
and using noise warning signs can help reduce the level of
hospital noise. In-service training programs should be organized
to increase healthcare workers’ awareness of the effects of noise
exposure in hospital. Improving noise levels in hospitals and
implementing noise reduction interventions can help improve
healthcare workers’ performance.
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Limitations

The present investigation has some limitations. The number
of individuals participating in the research is limited. More
participants are needed to confirm our findings. Another
limitation is that it is a single—center study.
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