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Abstract
Background: Noise pollution is one of the most important environmental pollutions that affects human 
health in different dimensions. The current study aimed to survey the effects of noise pollution on 
residents of the Samen district in Mashhad. 
Methods: To understand the psychological effects that noise pollution caused by vehicles has on 
people, 400 questionnaires designed to gather demographic data and information on attitudes about 
noise pollution, its effects on people’s activities, and noise source annoyance were randomly distributed 
among the people living in the Samen district of Mashhad city. SPSS software was used for statistical 
analysis. 
Results: According to the results of this study, the most important effects noise pollution had on the 
studied society were nervousness (29.1%), conversation problems (19.8%), amnesia (18.3%), and loss 
of concentration (12.8%). Furthermore, 54.8% of the respondents considered the environmental noises 
annoying, and 32.5% reported it very annoying. In this study, traffic noise was reported as the most 
important source of noise pollution.
Conclusion: Generally, the results showed that noise pollution is a serious issue in the Samen district, 
and the necessary actions should be taken to control noise and prevent the effects of noise pollution.
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Introduction
Among different sources of environmental pollution, noise 
is very important because of its potential effects on human 
physiology and psychology (1). Noise pollution in terms 
of psychology is defined as an unpleasant, undesirable, 
or unwished sound which has various frequencies and 
acoustic pressures with no regular pattern (2). The 
World Health Organization (WHO) has identified noise 
pollution as a risk factor for poor health and one of the 
most important types of environmental pollution in 
large cities (3). The main sources of noise pollution are 
roads, railway traffic, and air traffic. Therefore, the most 
effective way to control noise pollution is to reduce it at its 
source (4).
Psychological or non-acoustical features, gender, age, 
health status, subjective noise sensitivity, lifestyle, 
activities, attitude toward noise pollution, acoustical 
factors of sound such as type of noise, noise level, duration 
of exposure, frequency and time of exposure (day, week, 
month, year) are all factors affecting the level of noise 

annoyance (5). The physiological and psychological 
effects of noise pollution appear on humans gradually 
and, in the long run, affect the human nervous system (6). 
Many researchers have reported that exposure to noise 
pollution increases the risks related to personal health, like 
irritability, muscle cramps, stress and anxiety, exhaustion, 
depression, headache and migraine, loss of body 
balance, pain, hypertension, cardiovascular problems, 
gastrointestinal disturbances, sleep disorders, and mental 
stress (7-12). Annoyance and sleep disorders are the most 
widely reported effects of noise pollution (13,14). 
Many studies have assessed the effects of noise pollution 
in urban areas (15,16). According to these studies, there is 
a positive relationship between annoyance and increasing 
exposure to noise from different sources (17-19). For 
example, a study conducted in the city of Yazd investigated 
the consequences of noise pollution in different groups. 
The results revealed that police officers were most highly 
affected by high noise pollution levels (20). Omidvari and 
Nouri evaluated the effects of noise pollution on traffic 
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policemen in Tehran city. The results showed that 67% and 
60% of official policemen have suffered from insomnia 
and buzzing sounds in their ears, respectively (21).
Trombetta Zannin and Bunn studied noise annoyance 
through railway traffic in a large Latin American city. 
Their results revealed that railway traffic caused irritability, 
headaches, poor concentration, and insomnia; 88% of 
residents in the studied city claimed that nocturnal noise 
pollution is the most distressing type (22). In a survey by 
Lam et al, traffic noise was identified as the most annoying 
source of noise pollution by 60% of people living in highly 
noisy areas. It was also found that 40% of the people were 
exposed to unbearable noise and suffered confusion and 
distress (23). Goswami et al assessed and analyzed road 
traffic noise pollution in the city of Rourkela, India. 
Their results showed that traffic noise was the most 
important source of pollution. Subjects’ responses on 
the questionnaire indicated that 50% of the respondents 
suffered from hypertension, headache, and sleep disorders 
(24).
Samen is one of the most important districts in Iran, 
because it houses the shrine of Imam Reza (Figure 1). 
Annually, many pilgrims from inside and outside the 
country visit the Imam Reza shrine, leading to heavy 
traffic in this area. Given that increased traffic noise 
affects human health in different dimensions, the current 
study evaluated the effects of noise pollution on residents 
of the Samen district in Mashhad city.

Methods
To understand the psychological effects that noise 
pollution caused by vehicles has on the citizens of 
Samen, a researcher-made questionnaire was used. After 
determining the validity and reliability of the questionnaire 
(Cronbach α: 0.83), a total of 400 questionnaires were 
randomly distributed to residents of this area. The 
response rate was approximately 89%, although answers 
were received from 400 respondents. Twenty-five 
questionnaires were excluded from the study because 
of erroneous or incomplete answers. The questionnaire 
included the following groupings: demographic data 
(gender, age, occupation, and education), definition of 
noise pollution from the perspectives of the respondents 
and the laws and regulations, effects on people’s activities, 
knowledge of the consequences of noise pollution, and 
identification of the sources of noise pollution. The 
questionnaire comprised standard closed-ended questions 
(answered with yes, no, or I do not know), questions with 
given possible answers, and filter questions. The main 
questions of the questionnaire included: 
1.	 Do you know what noise pollution is? (If answered 

no, describe to the respondent what it means)
2.	 What are the major sources of noise pollution in your 

area? (Light vehicles, heavy vehicles, motorcycles, 
religious places, bus stations, drilling)

3.	 What is your attitude about the degree of annoyance 

generated by noise sources during the day in your 
area? (very annoyed, annoyed, a little annoyed, not 
annoyed)

4.	 What are the most important effects of noise pollution 
on your health? (Nervousness, sleep disorders/
amnesia, conversation problems, headache, loss of 
concentration, stress, reduced ability to work)

5.	 How can we reduce noise pollution in this area? Or 
what are your suggestions to control noise pollution 
in Samen? (Educate people, reduce population, 
greenery, manage traffic, move industries)

The questionnaires were completed in 10-20 minutes. 
Statistical calculations were done using SPSS version 
20 software and, to determine the relationship between 
respondent’s annoyance and gender, the Mann–Whitney 
test was used. 

Results 
The results of questionnaires including degree of 
annoyance generated by noise sources during the daytime 
and nighttime, the effects of noise pollution, effects on 
people’s activities, the performed noise studies in the 
Samen area, and solutions to reduce noise pollution are 
presented in Figures 2 to 7. According to Figures 2 and 3, 
the respondents in this study expressed the highest level 
of annoyance from traffic noises in the nighttime period. 
Also, the highest percentage of respondents considered 
traffic noise one of the worst abnormal environmental 
noises. Figure 4 shows the adverse reactions to 

Figure 1. Location of the study area.

Figure 2. Degree of annoyance generated by noise sources 
during the day as reported by respondents.
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environmental noises reported by respondents that affect 
their lives and daily activities: 29.1% reported nervousness, 
19.8% conversation problems, 18.3% sleep disorders/
amnesia, 12.8% loss of concentration, 10.5% headache, 
5.4% reduced work ability, and 4.1% stress. 
As shown in Figure 5, the activities most affected by 
noise pollution were rest and relaxation (61.7%), studying 
(15.3%), TV watching (11.1%), and reading (9.8%), 
successively. Figure 6 shows that 38.4% of respondents 
had no information about any noise study performed in 
their residential area, and 52.7% of them chose to answer 

“I don’t know.” Of all respondents, 49.7% ranked educating 
people as the best way to control noise pollution, and 
traffic management and reducing population density 
ranked second (Figure 6).

Discussion 
The first part of the questionnaire included questions 
about gender (65% male and 35% female) and age (15-30 
years: 38%, 30-50 years: 55.5%, more than 50 years: 6.5%). 
The second part of the questionnaire revealed that 38% 
of respondents knew little about noise pollution and 43% 
had little knowledge of the relevant laws and regulations.
Figures 2 and 3 show the degree of annoyance generated 
by different noise sources during the daytime and 
nighttime periods. According to the figures, respondents 
expressed the highest level of annoyance from traffic 
noises in the nighttime period. The highest percentage 
of respondents considered traffic noise one of the worst 
abnormal environmental noises. In addition to feeling 
annoyed by traffic noises, other sources of annoyance 
such as the bus station and religious places were reported 
as secondary sources of annoyance. Jakovljevic et al 
studied the relationship between noise annoyance and 
public transport in the city center of Belgrade, Serbia. 
They found that the presence of public transportation in 
both daytime and nighttime is a significant factor for high 
noise annoyance in an urban area (4). Similar findings 
were obtained by Mirzaie et al, Dzhambov et al and Klein 
et al (25-27).

Figure 3. Degree of annoyance generated by noise sources 
during the night as reported by respondents.

Figure 6. Knowledge of performed noise studies as reported by 
respondents.

Figure 7. People’s Views on Reducing Noise Pollution.

Figure 4. People’s attitudes about the effects of noise pollution.

Figure 5. Activities most affected by noise pollution as reported 
by respondents.
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Results of the current study showed that 54.8% of the 
respondents considered environmental noises annoying 
and 32.5% reported them as very annoying. To determine 
the relationship between respondent’s annoyance and 
gender, the Mann–Whitney test was used. The test was 
significant with a 95% confidence interval. Men felt 
annoyance (73.86%) more than women (64.8%), which 
could be due to the men’s job positions. Also, the test was 
significant with a 99% confidence interval for respondent’s 
level of annoyance and age. Furthermore, it was found that 
the annoyance level increased as age increased.
As presented in Figure 4, the most important effect 
that noise pollution exerted on society was nervousness 
(29.1%), followed by conversation problems (19.8%), 
sleep disorder/amnesia (18.3%), and loss of concentration 
(12.8%). Tabraiz et al studied the physio-psychological 
effects of noise pollution on traffic wardens. Their results 
revealed that the most important psychological effects on 
wardens were depression 58%, stress 65%, public conflict 
71%, irritation, annoyance 54%, behavioral affects 59%, 
and speech interference 56% (28). In another study, Yari et 
al evaluated the question of noise pollution and its effects 
in Ahvaz city. The results showed that the greatest effects 
of noise pollution were nervousness (40.15%) and sleep 
quality (17.88%) (29). Similar findings were reported by 
Perron et al (30).
As shown in Figure 5, 61.7% of the surveyed respondents 
reported that annoying noise affected their rest and 
relaxation period. In a study conducted in Amman, 
Jordan, it was reported that 81% of people working along 
main streets were exposed to suffering from traffic noises, 
and their daily activities were slowed down because of 
these noises (31). Moreover, according to the results of 
Jadaan et al (32), traffic noise has a negative effect on 
workers’ and on patient outcomes. Their quiet hours (rest 
and relaxation) were affected by traffic noise (32,33). 
The questionnaire in the current study contained a 
question about recent studies conducted in the Samen 
area to assess and reduce noise pollution. The results 
showed that 52.7% of respondents were not aware of 
any studies conducted in the studied district (Figure 6). 
According to Figure 7, the respondents reported that the 
best ways to control noise pollution are managing traffic 
(42.5%), educating people (30.1%), and reducing the 
population density (22.2%), successively. These results are 
in concordance with those of Popescu et al (16).

Conclusion
Given that high noise levels reduce quality of life and 
cause discontent among people, using local media to 
inform people about the effects of noise pollution and 
traffic management in urban areas will play a key role in 
reducing and controlling noise pollution.
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