
INTRODUCTION

Noise is defined as an unpleasant sound
that can affect people’s health and efficiency. Noise
pollution not only produces effects such as damage
to hearing system and disturbance in acoustic
activities, reduce in concentration and efficiency,
sleep disorder, physiological disorders, but also in
long term creates annoyance that in the most
common complication caused by noise among
people. Noise sensitivity is a personality
characteristic that can be regarded as a measure
of individuals’ annoyance cause by the noise
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ABSTRACT

Noise is a stressor of today man’s working and living place. Therefore, the present study
was conducted aiming to compare the noise sensitivity and annoyance among the residents of
Birjand old and new districts. In this analytical – descriptive study, using Weinstein noise sensitivity
scale and the seven point scale of noise annoyance based on ISO 15666 standards we measured
the rate of noise sensitivity as one of the attitudinal factors as well as that of noise annoyance
among individuals exposed to environmental noise. The result showed that the mean total score of
sensitivity was 63.5±16.1. The highest and lowest scores in noise sensitivity subscales associated
with “sensitive to noise” and “attitude towards noise in residence” respectively. No significant
difference was seen between total score of noise sensitivity in old and new district among both
sexes. Between “attitude towards noise control” at illiterate and university education levels significant
difference was observed. Also, a significant difference was seen between noise annoyance in the
old district and job. The one way analysis of variance showed a significant difference between
annoyance degrees and noise sensitivity subscales. This research clearly showed that Most of
the heavy traffic areas are located in the old district. Lack of urbanization measures has caused
noise pollution and dissatisfaction among the residents. Regarding higher degrees of annoyance
in the old district, probably caused by heavier traffic, particularly by motorcycles and narrower
streets, we can reduce noise pollution and its subsequent physical and mental disorders by
eliminating old and noisy vehicles and expanding urban green spaces.
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around them and it is a strong marker associated
with noise annoyance1-5 . The formal and accepted
definition of annoyance maybe as such: annoyance
is an unpleasant feeling about a factor or condition
that is believed to have adverse effects on man or
community6,7. Where ever these exists bothering or
unpleasant noise around, it may cause anger and
irritability. For this purpose, the noise doesn’t need
to be loud but even a clock tic-tac in a waiting hall
can influence on a sensational and ready ground
and produce anger and aggression in individuals.
In addition, studies have shown that noise
influences on one’s mood and increases his or her
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aggressiveness and vulnerability. Although humans
become accustomed to noise and acquire
adaptation with it, however the fact is that noise is a
boring factor and reduces one’s working capacity
both in mental jobs needing precision and
carefulness and in physical and simple jobs
.Moreover, noise affects on one’s mental status and
disturbs his or her adaptation with working
environment and even with family and society.
Several studies in this fields have shown that the
rate of noise annoyance among different individuals
living in a similar condition have undergone
relatively significant changes because of individual
differences8. Investigating in Muscut, Oman, showed
that noise and its causative problems is not limited
to industrial communities and has had a very sharp
increase in developing countries. Environmental
noise that interferes with individuals’
communicative behaviors, rigorous and intensive
activities or sleeping, is considered an important
environmental stressor. Effects of environmental
noise wil l depend on acoustic factors and
conditions such as noise loudness and the time of
occurrence and exposure. In fact, the annoyance
caused by noise is a sensitive marker of the effects
of harmful noise and is indicative of people’s
quality of life under such conditions9. Zannin Paulo
and et al in a study conducted on the residents of
one of Brazilian cities showed that the individuals’
main reaction to noise included 58% annoyance,
42% disorder in concentration , 20% sleep
disorder and 20% headache10. Sayed Abbas Ali,
Egypt, in a study on dose-response relationship for
the noise cause by road traffic showed that 71.9%
of the studied subjects revealed high noise
annoyance and 37.2% showed high noise
sensitivity and a direct relationship was found
between noise level of road traffic and the percent
of respondents who reported high noise
annoyance11. Klaeboe and Amundsen studied
noise exposure and noise annoyance in Norway.
The results of their study showed that the rate of
noise annoyance was greater inside buildings with
low quality glass windows12.When noise was
considered a serious environmental pollution factor
for the first time, a great number of social evaluations
have been performed to measure the extent of this
problem. The aim of the present study is to assess
the noise sensitivity and annoyance among the
residents of old and new districts of Birjand.

MATERIALS AND METHODS

In this descriptive - analytical (cross –
sectional) study with the aim to assess the rate of
noise sensitivity and annoyance among the
residents of Birjand’s old and new districts in the
summer, the studied population included the
residents of 8 divisions including the residents close
to stations of Taleghani st., Motahari st., Montazeri
st., and Shohada st. in old district, and the stations
of Jamaran st., Mahallati st., Avini st., and Ghaffari
st. in new district (figure 1).

Noise measurements were performed
with the “CEL” Noise Level Analyzer. Equivalent
noise levels (Leq) were measured in four daily
periods (7:30h- 9:30h, 11:30h- 13:30h, 15:30h-
17:30h, 19:30h-21:30h ) and in two periods in night
(0.00h-2h, 4h-6h), according to the procedures
recommended by BS 7445-1-2003 æBS 7445-3-
1991 standard11. A total of 364 individuals were
selected by simple random sampling according to
the mean prevalence of 60% noise sensitivity and
annoyance from previous studies (n=pqz2/d2)10,11.
400 questionnaires were presently distributed
among the subjects out of whom 355 individuals
were interviewed at eight selected districts. Due to
heavier traffic and higher noise pollution level
(higher than permissible) in the main streets, 181
questionnaires were completed in the main streets
of new district and 174 one in the main streets of
old district. (Table1)

The inclusion criteria were: age more than
18, at least one year residence, and willingness to
voluntarily participate in the project. Data collecting
tool was a questionnaire consisting of three parts
that was completed by the subjects. The first part
contained demographic characteristics, the second
related to Weinstein noise sensitivity scale (WNSS)
with 21 questions about noise sensitivity13, and the
third part associated with noise annoyance rating
scale (based on 15666 standard)14. Using this tool
we measured the rate of noise sensitivity that is an
attitudinal factor of the subjects’ irritation caused by
noise. In addition, we measured the noise
annoyance caused by exposure to environmental
noise. Moreover, the rate of noise response was
measured by this tool which is a kind of social surrey.
Cronbach’s alpha in the first and second half and
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the whole test in Ali Mohammadi and coworkers’
study on the reliability and validity of the Persian
translation of Weinstein noise sensitivity scale was
calculated 0.62 , 0.68 , 0.78 , respectively. Regarding
this result, Weinstein noise sensitivity test has
relevant reliability and validity to be applied in field
studies15. Weinstein noise sensitivity scale contains
21 items. Each item has six options ranging from
‘agree strongly’ (0) to ‘disagree strongly’ 5 and the
highest total score of the test was 105. (The higher
score the higher sensitivity). The 21 item Weinstein
noise sensitivity is categorized in to four subscales
of “becoming sensitive to noise” (ten items),
“disturbance in concentration” (6 item) “attitude to
noise in where they live” (5 items), and “attitude to
noise control” (6 items). (Some of the items are
repeated within the subscales). Noise annoyance
is measured on a 7-point verbal scale (1: not / 7:
very annoyed / disturbed) in response to the
question: what is you’re feeling about the
environmental noise of you residence? Which score
best represents your feeling? (16) All calculations
were done using SPSS (version 11.5). Chi-square
test, t-tests and one-way ANOVA were used for the
statistical assessments. A significance level of alpha
=0.05 was used for all tests.

RESULTS

The finding of the study showed that 47%
of the subjects were fewer than 30, 40.8% Between
30 to 50 and 12.2% more than 50. In the present
study it was observed that 69% were married, 9.9%
were illiterate, 40.8% were high school graduates,
and 49.3% had university education.32.7% of the
subjects had government jobs, and 51% resided in
the old district. In this study, the mean score of noise
sensitivity was 63.5±16.1. The highest score in the
subscale of “becoming sensitive to noise” was
30.6±9.5, and the subscale of “attitude to noise in
where they live” revealed the lowest score of
13.8±4.6. (Table2). The results of environmental
noise measurement in the studied stations showed
that the highest Day–Night Noise Level (Ldn)
belongs to Motahary st., (72.2 dB), whereas the
highest total score of noise sensitivity is observed
in this station (69.7±15.1) too. Also, the lowest score
of sensitivity belongs to Shohada st. (59.4±13.7).
(The lowest noise level compared to Motahary
st.)(Table3). The one way analysis of variance
showed significant difference in “attitude to noise
control” (Factor IV) between illiterate and university
education levels (P=0.02). (Table 4) In the present

Table1. Frequency distribution of residents of old and new part

Old Parts New Parts

Districts Frequency Districts Frequency

Taleghani st1. 23 Jamaran st. 43
Motahari st. 63 Mahallati st. 48
Montazeri st. 32 Avini st. 57
Shohada st. 56 Ghaffari st. 33
Total 174 Total 181

Table 2. Mean and standard deviation
of noise sensitivity and its subscales score

Scales Mean SD

becoming sensitive to noise (Factor I) 30.6 9.5
disturbance in concentration (Factor II) 17.4 5.4
attitude to noise in where they live (Factor III) 13.8 4.6
attitude to noise control (Factor IV) 19.5 4.9
Total score of noise sensitivity 63.5 16.1
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Table 3: Maximum & Minimum of noise sensitivity
and its subscales score in the studied station

Scales Max (Studied station) Min(Studied station)

(Factor I) 33.8 ± 8.7(Motahari .st)1 28.1 ± 10.2(Avini .st)2

(Factor II) 18.4 ± 5.4(Motahari .st) 15.6 ± 5(Taleghani .st)1

(Factor III) 14.8 ± 4.5(Motahari .st) 12.8 ± 5.2(Taleghani .st)
(Factor IV) 21.7 ± 4.6(Motahari .st) 17.8 ± 4.3(Shohada .st)1

Total score 63.5 ± 16.1(Motahari .st) 59.4 ± 13.7(Shohada .st)

1- Old district 2- New district

 Table 4: Comparing the mean of noise sensitivity subscales based on level of education

Noise sensitivity subscale Education Level Mean ± SD F Pvalue

attitude to noise control (Factor IV) illiterate 18.4 ± 5.6 3.8 0.02
high school graduates 18.9 ± 5.1
university education                 20.2 ± 4.6

study, 79.3% of the subjects in the old district and
77.3% in the new district desired to have peace
and quiet in their residence and this desire revealed
significant relationship with the urban district
(P=0.05). Moreover, 81.8% of the unmarried and
72.7% of the married individuals stated the desire
to have peace and quiet in their residence and this
showed significant relationship with the marital
status (P=0.04).T-test showed no significant
difference between the total score of noise
sensitivity between new (63.14±17.4) and the old
districts (63.87±14.7) (P=0.6).The total score of
noise sensitivity among men and women was
calculated 63.6±15.6 and 63.1±17.5 respectively.
However t-test showed no significant difference in
the total score of noise sensitivity between the two
sex groups (P=0.3). The one-way analysis of
variance showed no significant difference between
the total score of noise sensitivity and its subscales
with age groups, job, income, and household
population. In this study, 56.3% of the subjects
preferred peace and quiet in their residence to the
beauty of house and residence and 43.7% enjoyed
the beauty of the residues more than peace and
quiet. In the study of the annoyance caused by
noise, 28.5% of the subjects stated point 2 (partly
satisfied) and 7.3% stated the highest rate of
annoyance (point 7: absolutely dissatisfied). Noise

Fig. 1: Distribution of the studied areas
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annoyance rate in the old district (noise level =70.5
dB) was higher than that of the new district (noise
level = 65.3 dB) (P=0.001). In addition, Chi-square
test found significant relationship between noise
annoyance and job (P=0.01).However, this
relationship was not significant with the variables
of marital status, sex, age, education level, income
and household population. The one-way analysis
of variance showed significant difference between
the rates of noise annoyance and the subscales of
noise sensitivity (P<0.001). The highest mean score
of noise sensitivity subscales, “attitude to noise in
where they live” and “attitude to noise control” and
the total score of noise sensitivity were calculated
in those who had selected “a little satisfied” option
in relation with the noise annoyance in the relevant
stations. The difference between the mean of total
score of noise sensitivity and the score of “becoming
sensitive to noise” subscale in those without noise
annoyance compared to others with different rates
of annoyance was observed to be significant
(p<0.002), (p<0.001).Regarding the subscale of
“disturbance in concentration” among the
mentioned groups, we observed a significant
difference too (p<0.001). The highest rate of
“disturbance in concentration” relate to individuals
with high rate of noise annoyance. The difference
between the mean score of “attitude to noise in
where they live” subscale among individuals
without noise annoyance compared to those with
annoyance rates of 2,3,5 and 6 was shown also
significant(p<0.002). Also, The difference in the
subscales of “attitude to noise control” in those with
annoyance rates of 2, 3 and 6 was significant
(p<0.009).

DISCUSSION

According to the results of the present
study, the mean total score of noise sensitivity was
63.5+16.1 that is lower than the mean score
calculated in Belojevic and Jakovljevic study
performed in two noisy and quiet urban districts in
Yugoslavia17. The mean scores of noise sensitivity
subscales in our study is also lower than that of the
above research that may be because of different
environmental conditions existing in the studied
districts (Lower difference between max and min
noise level in our study rather than Belojevic and
Jakovljevic study) as well as different cultural

variables and personal characteristics of the
populations residing in those districts. . Raw and
Griffiths in their study showed that people’s self-
regulated noise sensitivity is the most important
individual characteristic for predicting the rate of
annoyance cussed by traffic noise18. The results
showed no significant difference between the total
score of noise sensitivity between new and the old
districts that may be because of lower difference
between max and min noise level in old and new
districts. Meanwhile, the results of Sukowski and
coworkers’ study showed that children who live in
quiet places are more affected by noise and its
subsequent annoyance than those  living in noisy
and crowded districts19.Concerning the results of
our study, the highest noise level and the highest
total score of sensitivity are found in Motahari st.
station. This street, because of its business situation
leads to shopping centers as well as long length
and lack of main branches leading to it has been
the cause of increased traffic density. In Shohada
st, station, The lowest total score of noise sensitivity
was measured seeming that is because the street
is wider, has less traffic density, more green spaces
that eventually leads to lower noise level than that
of Motahari st. . The results of Raw and Griffith’s
study revealed that noise sensitivity was associated
with noise level18. In the present study, a significant
difference was observed between “attitude to noise
control” and the subject’s education level (illiterates
and those with university education) (P=0.02). This
indicates that those with higher education level
(due to more mental work) have greater desire to
control the noise. Pathak et al., in their study in India,
suggested that people with higher education level
and income have greater awareness of the effects
of noise on one’s health20, however, other studies
showed the difference between them non
significant13,21-24. In our study, significant difference
was observed between desire to have peace and
quiet in their residence and the type of urban district
so that the number of those agreeing with peace
and quiet in the old district was greater than that of
in the new district indicating higher rate of noise
annoyance in the old district. In the present study,
more than 80% of the subjects were under 50 year
and no significant difference was seen between
the total score of noise sensitivity and its subscales,
and age that is consistent with the results of
Belojevic Zimmer s’ study13,17 while several others
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studies found significant relationship between total
score of sensitivity and age21-24. The results of the
study performed by Thomas et al. indicated the
probability of the effect of aging on noise sensitivity
particularly among woman25. The present study
showed no significant difference between the total
score of sensitivity among both sex groups and
similar results were found in other researchers’
studies21-24,26. The results of our study revealed no
significant difference between the subscales of
noise sensitivity and the urban district, job,
education level, income, and the member of
household. Based on the findings of the study, the
rate of noise annoyance in the old district was higher
than that of the new district which is justifiable noting
higher noise level in the old district become of the
narrow width of the streets, heavier motorcycle
traffic (due to low- income residents) that produces
traffic burden and consequently noise pollution and
residents’ dissatisfaction. In Sayed Abbas Ali’s study
on road traffic noise also a direct relationship was
observed between noise level and the percent of
respondents who felt annoyed by noise12. More ever,
Klaeboe et al. in their study showed that noise
annoyance is greater among those residing in
buildings with low-quality glass windows (old
district)12 The findings of the present study revealed
significant relationship between the rate of noise
annoyance and job. In the study performed by Taheri
Nameghi also a significant relationship between
noise annoyance and job was observed that is
consistent with the results of the present study27. In
our study, no significant relationship was seen
between noise annoyance and sex which is similar
with the results of other studies on noise
annoyance28,29. In the study by Michaud et al. in
Canada, The rate of noise annoyance was greater
among woman and among those with high-income
and better social status30. In addition, in a study by
Ali Mohammadi et al, it is reported that the rate of
noise annoyance was greater among men than
women31; This finding is not consistent with that of
our study. In this study no significant relationship

was observed between noise annoyance rate and
age indicating consistency with the results of
Kjellberg and Ouis studies32,33. However, in the study
conducted by Ali Mohammadi et al, a significant
relationship was seen and the suggested that the
causes of greater annoyance among the middle-
aged (30 to 49 years of age) were their personal
characteristics and more responsibility for their
families31. In the present study, the variables of
marital status, education level , income, and the
member of household showed no significant
relationship with noise annoyance indicating
similarity with the results of the study performed by
Vincent28. In this study, a significant difference was
observed between noise sensitivity and noise
annoyance mean score. Thus, the noise sensitivity
score among individuals who were somehow
affected by some degrees of noise annoyance was
higher than that in those not affected. This means
that noise annoyance can directly and indirectly
cause increase in noise sensitivity rate among
residents. Belojevic, Stansfeld and Moehler, in their
study found the same results17,34,35. Regarding that
noise pollution problem is evident for all citizens
particularly in big cities and plays a substantial role
in noise sensitivity and annoyance rate among
resident, it is suggested that in developing small
cities, municipalities move noisy jobs to city
margins, modify urbanization patterns, design
highways and beltways in order to reduce the
adverse effects of noise. In addition, further
qualitative and quantitative studies on the relation
of personality factor and noise sensitivity rate can
be performed.
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