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ABSTRACT

Background: Noise pollution is a serious issue in hospitals, especially in emergency departments where high noise levels from
emergency patients and treatments can negatively affect medical personnel and patients. This study aimed to measure noise
levels during day and night shifts in three major hospitals affiliated with Tehran University of Medical Sciences (Imam
Khomeini, Shariati, and Sina hospitals) and investigate the level of annoyance experienced by medical staff. Methods: In this
cross-sectional studyTES-1351B sound level meter was used to measure sound pressure levels and the measurement stations
were determined according to ISO 9612 standard. A general questionnaire was used to determine demographic characteristics.
Also, by a valid self-reporting questionnaire, the feeling about environmental noise intensity and noise annoyance was
measured. Statistical analysis was done by SPSS software using ANOVA and t-test. Results: The average sound pressure level in
the emergency departments of the studied hospitals was 67.940+7.70 dB. Significant differences were found between morning
and evening shift noise levels. (p-value=0.001). The highest average sound pressure level occurred during the evening shift with
an average of 72.382+4.35 db. Also, there was a significant difference between the feeling about environmental noise intensity
and noise annoyance in Imam Khomeini and Sinai hospitals respectively, (p-value=0.037) (p-value=0.011). Conclusion: The
study concludes that noise pollution in the emergency departments of these hospitals needs attention. Implementing
administrative and technical-engineering measures to reduce noise pollution is essential to enhance the well-being of medical

staff and patients and ensure a more satisfactory healthcare environment.
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Introduction
oise is an undesirable sound without level of noise pollution in hospitals, even with
harmony and rhythm. Noise pollution is improvements technology in hospital equipment is

defined as a level of environmental noise increasing and is a threatening factor for the health

that causes annoyance and disturbance.! The
perception of noise may be affected by individual

sensitivities.? The results of studies showed that the

of patients and employees.”® Hospitals are noisy
environments due to the sound of employees'

conversations, the movement of visitors, the sound of
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device alarms, and the ringing of telephones.” In this
environment, sound is one of hazard factor that
effects on the well-being employees. Increasing noise
slows down the productivity of professionals and
increases the occurrence of medical errors.”” In the
results of past studies, it has been reported that the
increase in the feeling of stress and exhaustion caused
by work place noise.'” A study by Blomkvist and
colleagues examined the effects of noise levels on a
group of coronary intensive care nurses over a period
of several months. The results of the study showed
that in the group that was exposed to a lower noise
level compared to the group that was exposed to a
higher noise level, there was an improvement in the
quality of patient care, and better interactions with

1 Several studies of environmental noise

patients.'
measurements in hospitals conducted worldwide
have reported noise levels exceeding the value
recommended for a healthy environment.'>" The
United States Environmental Protection Agency
(USEPA) recommends day and night noise levels
below Leq 45 and 35 dB (A), respectively." the
sound of more than 40 decibels leads to stress,
excessive fatigue, and impaired communication
skills.” Also, a positive relationship between loud
noise and dysfunction of health care workers in the
operating room (inefficient communication, reduced
speech understanding, poor performance of complex
tasks, poor cognitive performance and concentration,
stress, fatigue and anxiety) has also been reported.'>'¢
Nursing staff generally agree that exposure to
excessive noise may lead to psychological
phenomena. A number of studies have investigated
the relationship between noise and mental health."”
A large study in Brazil that interviewed more than
60,000 people found that occupational noise was
associated with a higher risk of major depressive
disorder in women.'"In this way, noise in the hospital
environment can cause harmful effects to hospital

staff, such as fatigue, irritability, auditory symptoms
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and functional interference, which can create risks of
work errors.'® Hospital emergency room is one of the
most important and busy parts of hospitals. The
existence of noise pollution in these parts where
emergency patients or medical procedures, especially
the special care department, has destructive effects."”
Many researchers have studied the effects of noise on
patients have reviewed,” but relatively few studies are
available for staff in the hospital emergency
department. Therefore, the purpose of this study is to
measure the amount of noise produced during two
shifts, day and evening, in the emergency
department of three major hospitals of Tehran
University of Medical Sciences (Imam Khomeini,
Shariati and Sina hospitals) and also to investigate
the level of annoyance caused by noise in the medical

staff of this unit.

Methods

This cross-sectional (descriptive-analytical) study
was conducted in the summer of 1401 in the
emergency department of three hospitals of Tehran
University of Medical Sciences (Imam Khomeini,
Sina and Shariati). Sound pressure level was
measured using TES-1351B sound level meter made
by TES company at both maximum (Lmax) and
minimum (Lmin) levels, with A-weighted network.
The common unit of sound measurement is the
decibel (dB), which is a measure of the energy in
noise relative to the minimum amount of average
energy that humans can detect. In this research, the
sound measurement was measured in A-weighting
(dBA) to better simulate the human ear's perception
of loudness, which is well used for a wide range of
average noise levels. The sound measurement station
in the emergency room was determined according to
ISO 9612. In this measurement, an acoustic

calibrator was used to calibrate the sound meter.
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Figure 1. The level of the feeling about environmental noise intensity at work environment.?%
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Figure 2. Measure of work environment noise annoyance.?

The device was installed on a stand at a height of
1.5 meters from the ground and at a distance of 1
meter from the walls, and to eliminate the effect of
air flow and wind, sponge protection was used on the
surface of the microphone. Sound parameters were
measured from 8 to 10 o'clock during the day shift
and from 20 to 22 o'clock during the evening shift
with 3 repetitions at each station. Also, a
demographic information questionnaire and a self-
report questionnaire were distributed to assess noise
annoyance. The wvalidity and reliability of this
questionnaire was checked by Farhang and his
colleagues in 2013 and its Cronbach's alpha
coefficient was reported as 0.81.*

This questionnaire consists of three sub-tests.

In the first sub-test, which examined the feeling
about environmental noise intensity. The subjects
were asked to assign a score from 0 to 10 to the
intensity of the sound in their surroundings
(according to Figure 1).

In the second sub-test, the personnel were asked to
give a score from 0 to 100 to the degree of annoying
noise in their work environment (according to
Figure 2).

And in the third subtest (never-rarely, sometimes
and often-always), the personnel were asked to
express their feelings about the noise in the
workplace (based on the questionnaire Emotions
associated with sound exposure).*

This research was approved by the Ethics

Committee of the University of Medical Sciences with

the code IRTUMS.MEDICINE.REC.1401.158.

Results

In this cross-sectional (descriptive-analytical)
study to investigate noise annoyance in the
emergency department of academic hospitals, 64
personnel working in the hospitals of Tehran
University of Medical Sciences were investigated.
Using the Kolmogorov-Smirnov test, the normality
of the data was checked and then normal data tests
were used. Gender distribution in the research
population of emergency medical staff was 50%
male and 50% female. The status of the job
category included 62% of doctors, 28% of nurses,
and 10% of nurse assistants. The mean and
standard deviation of age in the research population
were 30.84 + 5.60 and 48.4% were married. 54.7%
of the work shift was in the evening and 45.3% in
the morning, according to this issue, the survey was
done in the same work shift of the workers (evening
and morning).

The results of measuring the level of noise
exposure in the studied hospitals are presented in
Table 1. Based on the results, the average noise level
in all hospitals is higher than the permissible limits
(45 dB during the day and 35 dB at evening)."*

There was no significant difference between the
average environmental sound level in the studied

hospitals.
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Table 1. Level of environmental noise in the emergency department of studied hospitals

Hospital Mean (standard deviation) (dB) P-value*
Imam Khomeini FAION (+/7Y)
Shariati (1.74)3A, V0 YV
Sina 10,4 (V/0))

*ANQVA, P-value<0.05

Table 2. The results of feeling about environmental noise intensityamong the studied hospitals

People's feelings Hospitals
Shariati  Sina  Imam Khomeini
never-rarely %75 %54.54 %59.09
Feeling exhausted sometimes %0 %0 %4.54
often-always %25 %45.45 %36.36
never-rarely %100 %100 %72.72
Lethargy and sleepiness sometimes %0 %0 9%22.27
often-always %0 %0 %4.54
never-rarely %100 %90.90 %90.90
Dizziness sometimes %0 %9.09 %4.54
often-always %0 %0 %4.54
never-rarely %100 %81.81 %68.18
Reduced concentration power — sometimes %0 %9.09 %4.54
often-always %0 %9.09 %27.27
never-rarely %40 %50 %54.54
Headache sometimes %0 %39.09 %0
often-always %60 %40.09 9%045.45
never-rarely %100 %86.36 %31.8
Sadness sometimes %0 %13.6 %45.45
often-always %0 %0 %22.72

Table 3. Mean intensity of noise in different shifts

Shift Mean (standard deviation) (dB) *P-value
Morning 61.47(7.97)
Evening 72.38(4.35) 0.001

T-TEST, Pv<0.05

Based on the results, the overall average sound environment of hospitals.
pressure level in the studied hospitals was

67.940+7.70 dB. In Table 2, the percentage of

personnel's  feelings about workplace noise s

The average score of feeling about environmental
noise intensity (scale that was showed as Figurel)
and noise annoyance (scale that was showed as
presented. Based on these results, feeling exhausted Figure2) is presented in Table 4. Based on the results,
and headache were the most common complaints. there was a significant difference between the average

In Table 3, the results related to the overall average score of feeling about environmental noise intensity

[ Downloaded from aoh.ssu.ac.ir on 2026-02-03 ]
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sound pressure level in two shifts (morning and
evening) are presented separately. there was a
significant difference between average sound pressure
level in morning with evening shift. The highest
average sound pressure level is related to the evening
shift. Also, there was a significant difference between
mean score of feeling about environmental noise

intensity and annoyance of noise in the emergency
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and noise annoyance among three studied hospitals.
And according to the POST HOC test, there was a
significant  difference between the feeling (p
value=0.031) and noise annoyance (p value =0.008).
between Imam Khomeini and Sinai Hospitals.

There was no difference between feeling about
environmental noise intensity and noise annoyance

in both groups of men and women(Figure 3).
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Table 4. The Mean score of feeling about environmental noise intensity and annoyance of noise in the emergency environment of hospitals

Emotions and complaints Hespital Mean (standard deviation) score p-value*
Feeling about environmental noise g?j; SerEl 57'559[2(22'15725)) 0.03
Intensity Shariati 6.25(2.59)

Noise Imam Khomeini 59.09(31.38)
Sina 34.09(18.68) 0.01
annoyance Shariati 46.25(28.41)

ANOVA, PV<0.05

50
40
30
20
10

Female

M noise annoyance

Man

Feeling noise

Figure 3. The mean score of noise annoyance and feeling of its intensity in women and men

Table 5. The level of intensity and annoyance of noise in the emergency room of hospitals according to the staff's work shift

. Mean "
Shift Number of persons (standard deviation) score p-value
. The Evening 35 4214 (4.44)
Noise Annoyance The morning 29 51.72(5.53) 0.17
) ) o . The Evening 35 6.40(0.38)
Feeling about environmental noise intensity The morning 29 6.52(0.53) 0.85

*T-TEST, PV<0.05

There was no significant difference between the
noise annoyance and the feeling of its intensity
between The Evening and the morning shift
personnel (Table 5).

Discussion
Noise pollution in different parts of hospitals, as

the most common source of environmental stress,
has psychological and physiological destructive
effects on medical personnel, so this study was
conducted with the aim of determining the amount
of noise in the work environment and the annoyance
caused by it in three hospitals of Tehran University of
Medical Sciences in the summer of 2022. The

average sound pressure level in all three investigated
hospitals was higher than the permissible limits. And
there was no significant difference between the
average sound pressure levels in the three investigated
hospitals. In the study of Nowrozi et al.””], the
average sound pressure level in the emergency
department of the hospital on working days was
reported to be 67.85 decibels and was higher than
the WHO(World Health Organization) standards.
Also, in the study of Ivazadeh et al., among the
investigated departments in the hospital, the highest
Ambient noise related to the emergency department
(69.65 dB) was reported.”® In the study of Short et

al.”’], the average noise in the emergency room was
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reported between 55.8-64 dB, which is beyond the
recommended limit. The results of the present study
were consistent with the results of previous studies.
Based on the results of the present study, the overall
noise level in all studied hospitals was significantly
higher in the evening shift than in the morning shift.
Short et al.'s study reported that the average sound
level of hospitals was the highest in the evening shift,
which was even 90 decibels in some places
momentarily,”’ the results of this study were
consistent with the results of the present study.

There was a significant difference in the feeling
about environmental noise intensity in the three
studied hospitals. In this way, in Imam Khomeini
Hospital, the personnel with an average score of 7.50
experience environmental noise more than in Sinai
Hospital with an average score of 5.59. Also, there
was a significant difference in the score of noise
annoyance among the personnel among the studied
hospitals. The score of noise annoyance in Imam
Khomeini Hospital (59.09) was more than Sinai
Hospital (34.09) and among the complaints,
headache complaint with 45.45% and feeling tired
with 36.36% were the most frequent.In three
investigated hospitals, the level of sound intensity
was higher than the standard, and in all three
hospitals, more than 25% of the investigated
population reported feeling tired. In the study of
Passes et al.?!], it was also found that the more the
perception of noise in the environment, the more
complaints such as discomfort, bad mood, fatigue,
effect on efficiency, headache, stress, irritability,
nervousness, change in Productivity and eye pressure
will be higher, which is consistent with the results of
this study.

In the study of Gong et al.”’

, it shows a significant
correlation between high noise nuisance and public
health. Also, according to a study by Amoatey et
al.?®, 72.5% of the medical staff complained about
the noise level of the hospital environment. and 70%

of them reported noise as the main factor of
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distraction during work. According to the study of
.30

Amoatey et al.”’, only 49.3% of the cause of noise
pollution in the emergency room is related to human
noise, telephone ringing with 42% and the operation
of medical equipment with 40.6%, can affect the
noise pollution in the hospital environment, which
should be To be considered in controlling the sound

of the hospital environment.

Conclusion

According to the results of the sound pressure level
in the emergency room of Imam Khomeini, Sina and
Shariati hospitals, it was more than the permissible
limit in most places. Also, it caused more annoyance
in evening shift. Therefore, it is necessary to plan and
adopt administrative and  technical-engineering
measures to reduce the amount of noise pollution to
the permissible limits of the standard.

Among the suggestions that can be given include:
*A medical equipment engineer should be appointed

for periodic inspection of hospital equipment.

Noisy equipment and beds should be repaired and

rubber pads and shields should be used to reduce

noise caused by vibration.

*By using different methods such as using plastic
trays and bowls as well as using softer paper or
cloth for packing medical devices and equipment,
the sound level can be significantly reduced.

*At the construction stage, materials for insulating
the surfaces against sound should be used.

*In order to improve and improve the mental health
status of emergency medical staff, it is possible to
suggest the use of proper nutrition, sports facilities
and proper rest in the hospital.

*Education through the national media to the
public, as well as special education to the hospital
staff about the adverse effects of noise on human
health and installing educational posters in the
hospital environment, in order to observe silence
and reduce noise, can be suggested as one of the

important factors in reducing noise.
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