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Abstract 

Noise pollution higher than the standard values intensifies 
the patients' disease and also has negative effects on 
hospital staff. This study aimed to determine the level of 
noise pollution in the Kermanshah hospitals and also to 
compare obtained data with national and international 
standards. Multifunctional sound level meter (Model CEL–
450), has been applied for determining the sound level in 
different parts of a hospital in 3 different time of day 
(morning, visiting hours (evening), and night) for working 
day and holiday. The highest level was on working days and 
it was 60.24±5.76 dB. The average noise level on holiday 
was 58.15±5.44 dB. Generally, the average noise level in all 
studied hospitals was higher than the standard levels. The 
results of the analyses showed that when the P=0.003, 
there’s a significant difference between the average noise 
levels on different days. According to the results of the 
studies, it is necessary to plan and take managerial and 
technical – engineering measures to reduce the noise levels 
to standard levels. 
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1. Introduction 

Today in many countries the issue of noise pollution among 
the different types of environmental pollutions has been 
identified as a widespread and even global problem 
(Barrientos et al., 2004). The World Health Organization 
has introduced the noise pollution in large cities as the 
third most dangerous pollution which is mentioned after 
the air and the water pollution (Mohammadi, 2009). The 
noise pollution is a level of sound that causes harassment, 
damage and provoke human. This kind of sound is annoying 
and unwanted and doesn’t have steady weight. It should 
be noted that these sounds don’t have pleasant harmony 
and cause irritation. Moreover, it can also have significant 
detrimental effects (Joneidi Jafari et al., 2014). Since facing 
with excessive noise reduces health and in general has 
negative effects on all living organisms, therefore it is 
considered as one of the environmental pollutions (Heydari 
et al., 2012). Hospital is one of the most important 
institutions for providing health services that plays an 
important role in restoring physical and spiritual health to 

the patients, in medical researches and also in training the 
required forces of health and medical groups using its 
facilities, so one of the major issues in this place is having 
quiet environment. In addition, the staffs need a quiet 
environment for ideal serving and they consider that the 
comfort of patients during the hospitalization is very 
important in their recovery process (Jafari et al., 2013). 

It has been reported that the effects of noise in the hospital 
environments are perturbation in conversations of staffs 
and patients, sleep perturbation in patients and reducing 
the recovery time for patients (Karami et al., 2012). It was 
found that the sudden increase in noise can cause 
physiological reactions such as increasing blood pressure, 
increasing heart rate and increasing breathing frequency. 
Also, the evidence indicates that continuously working in 
an environment with high noise causes many neurological 
and psychiatric disorders and other problems such as 
excessive fatigue, depression, irritability and mental 
fatigue. Also, sound had indirect effects on human 
performance such as reducing efficiency and productivity, 
increasing the risk of accidents and errors because of lack 
of concentration and reducing the personnel accuracy. 
Sound acts as a risk factor that causes medical and nursing 
errors (Golmohamadi et al., 2010; Cmiel et al., 2004; 
Penney et al., 2004). Ulrich et al., (2004) studied 130 
scientific papers and reported that the noise pollution is a 
major stressful factor for patients and hospital staffs. The 
findings of this study showed that in the health centers, 
reducing the noise pollution increases the patient 
satisfaction from provided services, improves the quality of 
their sleep and decreases their blood pressure; also, the 
employees have higher effectiveness and efficiency (Urich 
et al., 2004). 

By determining the sensitiveness and importance of the 
noise pollution in the past decades, many studies were 
allocated to assess the sound pollution in different parts of 
the hospital and numerous reports indicate that the noise 
were higher than the studied limit. Poursadegh et al., 
(2001) investigated the level of sound in Imam Reza and 
Qaem hospitals in Mashhad city, Iran. Their results showed 
that the noise pollution is higher than the authorized limit 
in most parts of the hospitals (Poursadegh et al., 2001). 
Also, in the study that was conducted by Sobotova et al., 
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(2007) in hospital environments, it was found that the 
average equivalent noise level in the most of hospitals was 
higher than the authorized limit (Sobotova et al., 2007). 
The studies of Kracht et al., (2006) to determine the noise 
levels in the operating rooms of Johns Hopkins Hospital 
showed that the noise pressure level in orthopedic 
surgeries is higher than the other surgeries and it was 
about 66 dB, while the noise level in other surgeries such 
as cardiology and urology was determined about 62 to 65 
dB (Kracht et al., 2006). As it was mentioned the 
environmental noise in hospitals is considered as a stressful 
factor in the world and also it is considered as a danger for 
health and healing the patients. So, the World Health 
Organization (WHO) provides some instructions to improve 
the noise management in the community and also to 
reduce the effects of noise on the health of patients 
(Karami et al., 2012). The standard of the WHO for the level 
of noise in hospital rooms during day and night are 35 dB 
and 30 dB, respectively (Cordova et al., 2013). According to 
the EPA standard the authorized limit of noise in the 
hospitals during the day is 45 dB and during the night is 35 
dB (Kahn et al., 1998). According to Iran national standards, 
the limit range of noise in outdoors and indoors of the 
hospital during the day from 7 am to 22 pm is respectively 
55 dB and 45 dB and during the night from 22 pm to 7 am 
is respectively 45 dB and 35 dB (Kayvani et al., 2004). 

Creating a relaxed atmosphere in the hospital will be 
beneficial both for the patient and the health care team. 
The people who are responsible for the health of patients 
in the hospital have better conditions for faster recovery of 
patients in the quiet environment of hospital because they 
are not so tired and their physical and mental stresses are 
less (Otenio et al., 2007). Therefore, the present study 
aimed to evaluate the level of noise pollution in different 
parts of the hospitals of Kermanshah university of medical 
science to use the results for planning and considering 
corrective actions in order to control the noise and improve 
the hospital environment. 

2. Materials and methods 

This descriptive – analytical study was done in Taleghani, 
Imam Ali, Imam Reza, Dr. Mohammad Kermanshahi and 
Farabi hospitals in Kermanshah city, Iran. Measuring the 
noise levels in different parts of hospitals was performed 
during two days of a week (a typical day of working week 
and a holiday (Friday)) and in 3 different periods including 
morning (8–10 am), afternoon (2–4 pm visit hours) and 
night (8–10 pm). The noise in different parts of the hospital 
and also the environmental parameters of the noise Lmax, 
Lmin, and Leq were measured by an audiometer machine 
model CEL – 450. In order to ensure the accuracy of the 
measurement results, the sound level meter was calibrated 
using a calibrator before starting the measurement. The 
height for measuring noise in different parts of the hospital 
on the basis of auditory height was considered 1.5 meters 
from the ground and in the hospital rooms was considered 
1 meter. The spongy shield on the surface of the 
microphone was used to remove the effect of air flow and 
wind. The noisiest parts in each hospital were identified 
after measuring and collecting data and the level of noise 

in different part of the hospital was compared with each 
other and also with the WHO standards. All parts of 
hospitals were studied and evaluated in terms of noise 
pollution. After collecting data, the results were analyzed 
through ANOVA using SPSS software version 21. The 
meaningful relationships between variables and 
acceptance or rejection the proposed hypotheses were 
tested. 

3. Results and Discussion  

According to figure 1, the results showed that the 
emergency department in Taleghani hospital has 68.5 dB of 
average noise level in the evening of weekdays and 
holidays. In the mornings of the weekdays the clinic and 
emergency department were the most crowded sections 
with respectively 71.7 dB and 70.1 dB of average noise 
level. The public meeting ward and the hallway on meeting 
hours during the weekdays and the woman’s ward and the 
hallways on holidays were the most crowded wards in the 
hospital. The average noise in the morning was more than 
the average noise in the afternoon which is because of too 
many visitors, clienteles and patient’s family in different 
wards of the hospital, so their communications make too 
much noise (Table 1). In Imam Ali hospital and during the 
meeting hours, the most crowded ward is the hallway in 
weekdays and the wards are the most crowded parts of the 
hospitals on holidays. In the evening hours of holidays, the 
emergency department is the most crowded part and also 
in the evening hours of weekdays, the hallway and the 
emergency department are respectively the most crowded 
parts of the hospital. The most crowded parts of the 
hospital are clinic in weekday mornings and the emergency 
department and the hallway radiology in holiday mornings 
(Table 1). The hallway and the emergency department are 
the most crowded parts of the Imam Reza hospital during 
night shifts of holidays and weekdays. In visiting hours, the 
entrance hallway, the wards and the woman 
hospitalization wards were the most crowded parts of the 
hospital. In the holiday and weekday mornings, the hallway 
and the emergency department were respectively the most 
crowded parts of the hospital. In Dr. Mohammad 
Kermanshahi hospital during the weekday nights and 
holidays, the hallways, ICU and the emergency department 
were the most crowded parts and in visiting hours of 
weekdays, the hallways, the emergency department and 
the neonatal hospitalization were the most crowded parts 
and in visiting hours of holidays, the hallways, the neonatal 
hospitalization and the general admission were more 
crowded. In morning hours of weekdays, the clinic, the 
hallway and the neonatal hospitalization were the most 
crowded parts of the hospital while in holiday mornings, 
the hallway, the laboratory and the radiology were the 
most crowded parts. In Farabi hospital, the ICU, the 
emergency department and the hallway during night shifts 
of the weekdays and the ICU and the hallways during night 
shifts of the holidays were the most crowded parts of the 
hospital. In visiting hours of weekdays and holidays, the 
ward was the most crowded part of the hospital. In 
weekday mornings the most crowded parts were 
administrative departments and the clinics. The ICU and 
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the emergency department were the most crowded parts 
during holiday mornings. As it can be seen in Figure 2, the 
total noise average in Taleghani hospital is 10.32±63.71, in 

Imam Ali hospital is 9.43±600.34, in Imam Reza hospital is 
9.61±59.19, in Dr. Mohammad Kermanishahi hospital is 
9.91±57.48 and in Farabi hospital is 8.85±57.7.

 

Figure 1. The overall average noise level (dB) at different hours of working time in hospitals 

 

Figure 2. The overall average noise level (dB) in hospitals 

Table 1. Compares the average noise level in working days and holidays in hospitals 

Holidays Working day  Weekdays 

S.D Mean S.D Mean 
Noise level 
Hospital 

11.23 62.85 9.45 64.48 Taleghani  
8.87 59.08 9.81 61.41 Imam Ali 
9.47 57.67 9.6 60.5 Imam Reza  
9.44 56.52 10.3 58.36 Dr. Mohammad Kermanshahi  
7.94 56.08 9.39 59.09 Farabi hospitals 

Studying the authorized limit of noise pressure level in 
hospitals during day (45 dB) and at nights (35 dB) showed 
that this value is higher than the authorized limit 
(Bharathan et al., 2007). 

Studying the different parts of the hospitals showed that 
the emergency department and clinic were the most 
crowded parts of the hospitals in the morning which is 
because of overcrowding in all parts of the hospitals. These 
results completely are corresponded with the studies of 
Heidari et al., (2012) in Qom and the studies of Karami 
et al. (2012) in Ahvaz. Also, the studies of Bharathan et al., 

(2007) showed that the noise levels in different parts of an 
educational hospital were higher than the threshold 
patients and visitors and also because of haunting their 
companions in these parts of the hospital. The studies of 
Movafagh et al., (2009) on noise pollution in hospitals of 
Tehran showed that the noise pressure level in various 
parts (including the waiting room, clinic and the emergency 
department) was higher than the authorized limit and it is 
consistent with the results of this study (Moaffagh et al., 
2009). Also, during the meeting hours, the clinical 
departments were the most crowded parts of the hospitals. 
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The results of estimation of noise levels during different 
days showed that in all hospitals the highest noise levels 
were on weekdays. The average noise on weekdays was 
5.76±60.24 and on holidays was 5.44±58.15. Generally, 
there is a significant difference in average noise levels 
during different days (P Val = 0.003). According to the 
analysis of variance in total noise levels during different 
time periods, there is a significant difference in different 
parts of the hospitals (P Val = 0.000). 

These results are consistent with other national and 
international studies that have been published in this field 
(7, 18–19). For instance, a study was done by Amoei et al., 
in Babol (2014). According to the partial correlation 
coefficient, there is a significant relationship between 
working days (P Val = 0.001) and the volume and also 
between the volume and different working shifts 
(P Val = 0.000). The results showed that Taleghani hospital 
has the highest average noise level among the other 
hospitals. This result wasn’t unexpected because of the 
type and the nature of provided services in this hospital. 

In general, and according to the results of studied hospitals, 
the noise level was higher than the provided standards-by 
the World Health Organization-during weekdays and 
holidays and in each period including morning, the meeting 
hours and evening. So, these results are consistent with the 
results of other researchers, including the studies of Karami 
et al., (2014) in Ahvaz. 

It is necessary to plan and to take managerial and 
technical–engineering measures to reduce the noise level 
to the standard authorized limits because the noise 
pressure level in the hospitals of Kermanshah is high, also 
because the noise has damaging effects on desirable 
results in improving patients and the personnel should feel 
comfortable in order to serve desirable. Therefore, 
increasing the awareness of employees and managers of 
hospitals and also the society about the importance of 
holding down the noise pollution level, setting managerial 
rules and regulations about the way that the personnel and 
the other people move in the hospital environment, 
creating warning signs to keep the wards silent and also 
verbal warnings to patients, companions of patients and 
staffs can help a lot to control the noise pollution in 
hospitals. 

4. Conclusion and technical comments  

In order to reduce the noise pollution, rehabilitation of 
hospital environment or displacement and modernization 
of them is recommended. Also using engineering and 
technical principles can considerably reduce the noises 
inside the hospital. For example the air conditioning system 
can be repaired, the sound–absorbing materials (Acoustic: 
absorbents with high reducing coefficient) can be used in 
the ceiling, floor and the wall of the hospital, using 
materials such as stone in the walls and floors that causes 
echo in the wards or in the hallways should be avoided, 
special shoes which don’t produce sounds should be used 
for employees, the transportations should be maintained 
and lubricated (trolley), the audio systems (pager) should 

be changed and the sound insulation systems should be 
used too. 
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