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Abstract

Background: Sound complications, from health and comfort aspects, are important in different environments, patients, and
hospitals staff; furthermore, health care services are affected by the sources of noise pollution. A quiet environment is needed
for the suitable activity and service of the health team, the comfort and the improving process of the patients. This study was
conducted to determine the degree of sound pollution in hospitals in Bojnourd in 2013. Methods: This was a descriptive-
analytic study. The measurements were carried out in different departments (7 sections in Imam Reza Hospital, 8 sections in
Imam Ali Hospital and 4 large sections in Bent-Alhoda Hospital). Educational programs in Bojnourd were performed in
two shifts in the morning and afternoon by a sound meter device of the CEL 62x model. The device was calibrated by the
piston-phones and they were compared with the recommended standard values by the World Health Organization (45 dB
per Sunset and 30 dB per night). Data were analyzed by SPSS software version 16 using paired t-test and ANOVA. Results:
The results of the study showed that the mean volume of sound at Imam Reza Hospital in morning and evening were 56.6
and 59.2 dB respectively and the average volume of sound at Bent-Alhoda Hospital in the morning and afternoon were 54.3
and 61.3 dB respectively. In the Imam Ali Hospital, the average volume in morning and evening shifts were 57.4 and 62.6
dB respectively, and in all parts the sound was higher than the standard values. Conclusion: The rate of sound in the
hospitals of Imam Ali, Imam Reza and Bent-Alhoda in all sections and in most of the working hours was higher than the
standard. With regard to the severity of sound and the sources of sound production in different parts of hospitals, it is
possible to establish a degree of sound intensity closer to the permissible limits. Therefore, the adoption of engineering and

management measures to reduce the sound pollution are the recommendation of this study.
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Introduction

ooking at the population of countries, the
population of urban is increasing, especially
in immigrant cities; an unprecedented
increase in population has an increasing and

negative effect on sound pollution." Sound is any

change that can be detected by the human ear,
sound is an inseparable part of human life and
different sounds have different degrees of intensity
and frequencies.” The presence of sound pollution

causes conditions in which the welfare, comfort,
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comfort of human life or the environment, and
even people’s health are affected; moreover, usually
complications of sound pollution are unacceptable
’Hospitals are considered as one of the sensitive
areas associated with sound pollution.* The sources
of sound pollution also affect the hospital which
provides health services. This can affect the health
and comfort aspects of patients and staff. The staffs
need to be in a relaxed environment for giving
services. Furthermore, patients' comfort during
their hospitalization is very important in the process
of their disease improvement.’

Relaxation and comfort of the patients at the
time of hospitalization are of interest to the
health authorities, and the presence of some
contaminants can exacerbate the illness of the
person. In addition, it will affect the health of the
staff, resulting in a negative effect on the
provision of appropriate services for patients.
Therefore, correct location of the hospital at the
time of building and adopting appropriate
measures to reduce the sound pollution are the
most important points to be considered by the
authorities.*” The sound pollution can affect the
visual system, the system equilibrium, sleep and
social, nervous, psychological and general
physiological relationships such as increased heart
rate, blood pressure, respiratory rate, which
affects the function of the body organs. These
complications are harmful to those who have
cardiovascular disease and pregnant women.*"’
Studies have shown that the sound is one of the
important factors in causing discomfort and sleep
disturbance in specialized care units.'' The World
Health Organization has stated that the level of
sound in hospitals should not be more than 45
dB per day and 40 dB in the evening and 30 dB
per night. Also, the EPA recommends that sound
levels in the hospital should not be exceeded from
35 dB per day (8.12). These centers are state-

owned and due to the fact that 35% of the

population of this city is marginalized and the
most frequent visits and hospitalization are in
them. Therefore, the level of sound in these
hospitals is likely to be higher. Implementing the
plan of sound pollution at different hours and
different sections show that according to the
results of the project, an appropriate analysis of
the reasons and pattern of sound production in
these hospitals can be made and effective
interventions are designed to control the sound in
hospitals and create a safe environment with the

least stress for patients.

Methods
This study is a descriptive study aimed to

determine the degree of sound pollution in all
parts of Imam Reza hospitals, Imam Ali Hospital
and Bent al-Hoda Hospital, in which sounds were
evaluated according to the existing parts of the
hospital. Measurement sound in different sections
(7 sections in Imam Reza Hospital, 9 sections in
Imam Ali Hospital and 4 sections in Bentolhoda
Hospital) were performed in two shifts in a
peripheral (station) method. To determine the
environmental measurement sound plan after
preparing the initial map of each section and
plotting the section with regard to the area of the
rooms, networks were divided to 2 x 2 m .The
minimum  sound  pressure level (LPmin),
maximum sound pressure level (LPmax) and
average sound pressure level were measured and
calculated and all the measurements were
performed by the CEL-62x sound meter device
and the sound meter before the measuring were
calibrated by piston-phone. Measurements in two
shifts in morning and afternoon and visits during
weekdays in three educational hospitals were done.
After measuring the sound at the station in the
studied population, in order to perform statistical
operations, the data from the sound report form

were derived and analyzed by SPSS software
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version 16 and analyzed by paired t-test, Wilcoxon
and ANOVA tests.

Results

In this study, a total of 1974 measurements were
performed at two shifts in the morning and evening
in 20 parts of hospitals in Bojnourd. The results of
measurement in different parts of Imam Reza
Hospital Table 1 of 458

measurement stations in the morning and evening,

showed that out

the maximum degree of sound (72.1 dB) at nursing
station in the morning, and the minimum sound
level in the pediatric department (44 dB), and in
the evening, the emergency room with a maximum
sound level of 75.2 and a minimum level of sound
in the brain (48.6 dB) were measured. The highest
and lowest degrees of sound were measured at the
shift of the morning in Imam Ali Hospital 66.1 and
45.3 dB respectively for emergency and MRI. In
the shift of the

department and women's surgery, the highest and

evening, for male surgical

lowest degrees were measured 77.1 and 48.9 dB. At

Bent alhoda Hospital, the highest sound was
recorded in the women's ward with 65.4 dB and
the lowest in the neonatal department with 43.2
dB. In the shift of the evening, the highest and
lowest rates in the women's ward were measured
69.3 and 47.9 dB. The average sound in morning
and evening shifts in all hospitals was different from
the standard and was significant and was exceeded
from the standard. The mean sound pressure level
in morning and afternoon in three hospitals was
analyzed by ANOVA and there was no significant
difference (p-value> 0.05) Figure 1.

The mean values of sound pressure levels in
morning and afternoon shifts in Bojnourd
educational hospitals have been classified according
to the relevant sections in table 1 and, with
consideration of the nonparametric data type, and
the Kolmogorov-Smirnov test showed that the data
was not normal. Therefore the Wilcoxon test was
used to compare the values of morning and

evening.

Table 1. Sound Volume Measured in Different Parts of Bojnourd Educational Hospitals in Db

. No. of Morning Evening
Hospital Ward Stations  Max  Min ) Max Min ) P-Value
MRI 15 552 453 50.8 68.8 55.3 62.2 p <0.001
Dialysis 24 56.6  48.2 52.7 60.4 51.9 56.7 p<0.05
Women's surgery 45 582 492 53.2 66.7 48.9 60.9 p <0.001
Men's surgery 66 613 462 54.8 76.2 54 63.9 p <0.001
Imam Ali Radiology 12 60 48 54.8 62.4 63.1 57.5 p >0.05
Laboratory 12 60.2  49.1 58.7 65.1 53.1 60.7 p >0.05
Professional clinic 10 56.1 491 53.3 77.1 54.8 68 p<0.05
Intensive care 8 63.1 59 61.9 63.9 54.8 60.9 p >0.05
Emergency 27 66.1 56.2 61.3 65.8 56.2 61.2 p >0.05
Average 57.4 62.6 p<0.05
Internal section 94 721 482 61.1 62.9 48.9 57.1 p >0.05
Neurology 59 595 472 53.9 67.4 48.6 58.9 p >0.05
Department of 123 62.3 44 53.3 64 53.6 56.7 p >0.05
Imam Reza pediatrics
Infection 62 576 487 53.4 59.4 50 55.4 p>0.05
Ccu 38 572 4941 53.4 66.2 574 62.2 p <0.05
Heart section 84 59 452 52.7 67.8 52.1 59.6 p >0.05
Emergency 82 623 489 59.3 75.2 52.1 60.7 p >0.005
Average 56.6 59.2 p >0.005
Women 94 654  52.1 53.3 69.3 47.9 61.3 p <0.001
Bent Alhoda Neonatal ward 92 641 432 55.4 69.2 49.7 60.6 p <0.001
Women's surgery 81 62 48.4 55.2 3.66 49.9 61.4 p <0.001
Isolated section 43 576 455 52.6 68.1 49.8 61.7 p <0.01
Average 54.3 61.3 p<0.01
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Figure 1. Average Sound in dB in Hospitals in Bojnourd
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Discussion

Hospitals are important centers of health care, so
the nature of the activities and types of provided
services require a quiet environment. Many studies
have shown that sound has been a detrimental
factor."" The results of this study showed that the
average degree of sound in the internal part of Imam
Reza hospital with 67.7 dB is higher than other
parts. Also, the results of the study showed that the
average volume of sound in the neonatal department
of Bent Alhoda hospital is 58 dB. The rate of sound
in Imam Ali Hospital, Imam Reza and Bent Alhoda
has been higher than the standard in all sections and
in most of working hours. According to the study of
noise pollution in the NICU of the Children's
Hospital in 2006 by Zenuzi et al., The mean SPL of
the sound in the study center was higher than the
recommended values and this could endanger the
health of infants and the staff. That study is in line
with our study.” the study of sound pollution in
Ahwaz Oil Hospital and its comparison with the
environmental standard carried out by Beit Saeed et
al. showed that all indicators studied in all parts of
the oil hospital were exceeded the standard limit,
which is similar to this study.® A study by Jonneidi et

al., entitled "determining the mean sound pressure

level in the operating room of a referral hospital in
Tehran”, showed that the mean of sound pollution
in the operating rooms was twice as high as the
standard, which is in line with this study.15 The
evaluation of exposure to sound in nurses of Qom
hospitals in 1391conducted by Heidari et al.,
Showed that in all hospitals, the sound level was
higher than standard, and on the other hand, the
received sound was significantly more than other
parts in emergency wards, gynecology and obstetrics,
infectious wards,'® which is consistent with this
study. The results of a study by Karami et al., noise
pollution in different parts of hospitals of Golestan
and Ahvaz hospitals of Fatemeh Alzahra in 2012,
showed that the sound level was higher in all sections
during most of working hours which is similar to this
study."” The result of a study by Asgharnia et al.,
entitled "sound pollution” in public hospitals in
Babol in 2012, showed that the level of sound
intensity on weekdays and holidays and in the
morning, evening and visiting hours was higher than
the standard and this is consistent with this study."®
A study by Hakamabadi et al., entitled "determining
the rate of sound pollution in intensive care units
and emergency departments of educational hospitals

of North Khorasan University of Medical Sciences",
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indicated that the volume of sound in emergency
and intensive care units was higher than standard
which is in line with this study.” The study by
Abbasi et al., entitled "determining the amount of
sound pollution in the intensive care units of the
educational hospitals of Isfahan University of
Medical Sciences", showed that the most important
causative factors in the ICU included the staffs in
ICU, nurses, doctors and used equipment in the
ICU environment, including refrigerating thermal
equipment, alarms, and oxygen tubes, which is
similar to the present study.'' It is noteworthy that
in comparison with the permissible level of sound
pressure equivalent in hospitals at daytime (45 dB),
this rate is higher than the permissible level in all
parts, which is in parallel to the studies conducted
by Soutar and Wilson 20 and Balogh et al.?!, as well
as the studies in India, Spain and Greece. >
Sobotova also confirms the sound pollution in
hospitals in the capital of Slovakia.”” In a study by
Otenio et al. in 10 different hospitals and in a 24-
hour period, an average of 63.7 dB was measured.
This amount is higher than the recommended 45
dB by the Brazilian Technical Standards
Association (1987).%

Conclusion
The results of this study indicate that the main

sources of sound in the hospital interior
environment include the commuting of personnel
and health care staff, visits of physicians, attendants
and patients' companions and the sound of devices
in the hospital rooms in different parts of hospitals.
According to this study, the sound level in hospitals
was higher in all sections and during most of
working hours. If the rules are implemented,
appropriate measures can reduce the degree of
sound pollution in the investigated hospitals and
also providing training and education to the staff
can restrict the conversation to provide a relaxed
environment for patients, as well as engineering and

management controls can reduce the amount of
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noise. The limitations of this plan include the lack
of cooperation of departmental officials. Finally it is
suggested that control discussions and noise
reduction can be taken into consideration in the

hospital.
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