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Abstract

Background: Environmental factors have a dominant impact on health especially aircraft noise is one of the environmental factors,
which have a strong effect on emotional states.
Objectives: The aim of the present study was to investigate the effect of aircraft noise on emotional states between airport neigh-
boring and city residents in Zahedan City, Iran.
Methods: The sample size of this study consisted of 200 residents of Zahedan city (100 city residents and 100 residents from airport
neighboring) that were selected through the convenience sampling method. To collect the data, depression, anxiety, and stress
scale-21 (DASS-12) was used. Data were analyzed by one-way MANOVA using SPSS version 16.
Results: Results showed that there were significant differences regarding anxiety, stress and overall scores of DASS between airport
neighboring and city residents in Zahedan city. However, there was no significant difference between the two groups regarding
depression.
Conclusions: Findings of this study show that aircraft noise has a negative effect on the level of emotional states and it increases
the amount of anxiety, stress, and overall scores of DASS among the neighboring residents of International Airport of Zahedan city.
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1. Introduction

One of the most important environmental stressors is
noise annoyance and its relationship to mental health has
been investigated (1). It seems that being at the exposure
of noise might be lead to minor emotional symptoms but
the evidences have shown that aircraft noise leading to
psychiatric hospital admissions and psychiatric problems
in the public population. Environmental noise level, psy-
chological and physical symptoms, psychiatric symptoms
and use of health services are related to noise annoyance
(2). Aircraft noise is one of the main environmental fac-
tors which can diminish the amount of quality of life and
mental health. Janic (3) noted that aircraft noise has a neg-
ative impact on the quality of life of people who are liv-
ing nearby airports. Also, the aircraft noise has been recog-
nized as an important environmental stressor for airport
neighboring residents, its association to mental health has
been studied. Before referring to related results of aircraft
noise and mental health, the definitions of psychological
disorders are investigated in this study.

Some psychological disorders related to mental health
such as depression, anxiety and stress are considered as
neurotic disorders which are not much severe as psychosis
disorders and they can disturb individuals with severe

mood swings, frequent sadness, and worry (4, 5). De-
pression is a situation that is recognized with low mood
and disgust to work which it has an impact on the peo-
ples’ thinking, behaving, feeling and sense of well-being
(6, 7). Anxiety is considered as a negative mood and of-
ten leads individuals to have a wrong interpretation about
their physical symptoms. Depressed and anxious individ-
uals tend to be in rumination. However, although affective
states of individuals can influence the somatic changes,
these individuals are not hypochondriacs (8). Sapolsky
stated that stress is defined as a “feeling of strain and pres-
sure” (9). He emphasized that a minor level of stress might
be favorable, worthy, and good for health. A prolonged
level of stress has a negative effect on body. Different dis-
eases such as being at risk of strokes, heart diseases, psy-
chological problems like depression and physical symp-
toms such as ulcers have emerged due to stress. In con-
tinue of this research, related studies regarding the effect
of aircraft noise on mental health will be discussed. The re-
sults of Beutel et al. study (1) showed that the total noise
annoyance degree can lead to depression and anxiety in
comparison to no annoyance. When the results of this
study were compared to other sources, aircraft noise an-
noyance was prominent affecting almost 60% of the popu-
lation. Related findings to noise sensitivity were related to
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the present psychiatric disorder and it can cause negative
effects (10, 11). Hardoy et al. (12) studied the effect of aircraft
noise on mental health. They showed that noise can in-
crease a lot of acute symptoms and this is especially more
dominant for night working, low mood such as irritability,
depressive symptoms, sleeping problems, pain and infla-
tion in ankles, burning/cutting/minor accidents and skin
rash. Aircraft noise increases tinnitus and ear problems,
which are two of the chronic symptoms. However, low
noise can cause other chronic symptoms. Studies revealed
that much of the environmental noise is related to psy-
chiatric symptoms in comparison to specific symptoms.
Results showed an increased risk for a long- lasting gen-
eralized anxiety disorder and aircraft noise is associated
with health complaints such as tiredness and headache,
while a lot of the physical complaints were not related
to noise aircraft (13). Results of the similar study demon-
strated that the related health complaints such as tired-
ness and headache were associated with aircraft noise,
whereas most other physical complaints were not related
to noise aircraft (14). Reijneveld et al. (15) studied the effect
of aircraft noise on the quality of life of people living near
the Frankfurt Airport. The results suggested a recursive
relationship between noise and health. In another study,
Kroesen et al. (16) showed that heightened noise sensitiv-
ity has an impact on fear, but he demonstrated that it was
not cause of the psychiatric disorder.

Results of some studies showed that aircraft noise an-
noyance is very stable through time and changes in aircraft
noise annoyance were associated with the identified psy-
chological factors (17). Findings of a study demonstrated
that the prevalence of insomnia and daytime hypersom-
nia was higher among people who were exposed to the air-
craft noise in comparison to the control group (18). Some
evidences showed that people who are at aircraft exposure
had higher levels of hypertension (19). A study investigated
the amount of health and annoyance reaction to aircraft
noise among children in South Africa and results demon-
strated that being at exposure to aircraft noise for long-
time have a prolonged effect on annoyance of children, but
it has no impact on their subjective health rating (20). Evi-
dence of a study revealed that exposure to nighttime air-
craft noise brings some changes in the endothelial func-
tion and adrenaline release is stimulated (21). Findings of
a meta-analysis showed that aircraft noise increases the
prevalence of hypertension, but the reason for an associa-
tion between aircraft noise exposure and the incidence of
hypertension is still inconclusive (22).

Research evidences around the world have shown that
aircraft noise has a dominant impact on mental health of
airport neighboring residents and it increases the nega-
tive emotional states among them. Moreover, most stud-

ies in this respect have been conducted in western coun-
tries and it is necessary to conduct a research about this
topic in Iran to find out whether the previous research find-
ings have coordination with the results of this study or
not. The present study was conducted in the international
airport of Zahedan city, which is the main airport in the
southeast of Iran and it has a lot of national and interna-
tional flights daily. Moreover, some localities are nearby to
this airport and noise annoyance may decrease the mental
health levels of the residents dramatically. Therefore, this
study aimed to examine the effect of aircraft noise at Za-
hedan International Airport on emotional states of people
who are living nearby the airport and also to compare their
mental health with city residents.

2. Methods

2.1. Study Design

This study was conducted on 200 residents (99 male
and 101 female) in Zahedan city. 100 residents (50 male and
50 female) from Zahedan localities that were not much at
the exposure of aircraft noise and 100 residents (49 male
and 51 female) from localities nearby to International air-
port of Zahedan who were facing with aircraft noise an-
noyance were selected through the convenience sampling
method for this study. Since the two population sizes were
unclear and there was no exact statistics about the num-
ber of people of the two populations, the convenience sam-
pling method was used and 200 participants were selected
for this comparative study.

To assess the level of emotional states (depression, anx-
iety and stress) of airport neighboring and city residents,
depression, anxiety, and stress scale-21 (DASS-21) was used
and this scale was constructed by Lovibond et al. (23). The
short version consists of 21 items (DASS-21); this scale has
been recognized as a valid and reliable self -administered
psychological tool that measures the three components of
depression, anxiety and stress. Each component consisted
of seven questions measuring three domains of mental
health symptoms: depression, anxiety and stress. Partic-
ipants are requested to clarify the presence of the symp-
toms of depression, anxiety and stress they experienced
for the last week on a four-point Likert scale in which the
scores are ranged from 0 to 3. The higher scores on this
scale exhibit more severe symptoms on each component
and clinical and non-clinical samples use frequently from
this scale (22, 23). The reliability values of this scale using al-
pha Cronbach for depression, anxiety and stress were 0.91,
0.84 and 0.90, respectively. To assess the validity of DASS in
Iran, 40 students were selected and test- retests were con-
ducted on them. The validity values of retest coefficients
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were reported 0.82, 0.78, 0.80, and 0.82 for depression, anx-
iety, stress, and overall DASS, respectively (24). To evaluate
the reliability of DASS, Cronbach alpha was used and the
coefficients were 0.85, 0.75, and 0.87 for depression, anxi-
ety and stress respectively.

2.2. Procedure

To conduct this study, the localities that were at the ex-
posure of aircraft noise nearby the International Airport
of Zahedan city and localities that were away from airport
were identified and there was tried to consider both gen-
der for this study. Before completing the study scale, the
participants were assured that there were no correct or
wrong responses on each item and their personal informa-
tion will be kept confidential and will be used for research
purposes only. To analyze the data, SPSS version 16 and a
one-way between-groups multivariate analysis of variance
(MANOVA) were used.

3. Results

The results of Table 1 showed the study participants
with regard to gender.

Table 1. Frequency and Percentage of Males and Females

Residential Area Gender No. (%) Valid Percent

Airport neighboring
residents

Male 50 (50.) 50.

Female 50 (50.) 50.

City residents
Male 49 (49.5) 49.5

Female 50 (50.5) 50.5

Total 200 (100.) 100.

The results of the Table 1 showed that there were 50
males (50%) and 50 females (50%) in the sample of the study
for airport neighboring residents and 49 males (49.5%) and
51 females (50.5%) for city residents, giving a total of 200
participants for the study.

To respond to the research questions, the one-way
MANOVA analysis was performed to investigate the effect
of aircraft noise on depression, anxiety, stress and overall
scores of DASS between airport and city residents. Four de-
pendent variables such as depression, anxiety, stress, and
overall scores of DASS were used. The independent variable
was aircraft noise. The results are given in the Tables 2 - 4.

The results of Table 2 showed the mean and standard
deviation between city and airport neighboring residents.
Table 2 showed the mean and SD of depression (7.99 ±
1.04), anxiety (7.60 ± 0.87), stress (8.51 ± 1.78), and over-
all scores of DASS (24.08 ± 3.07) for city residents, and the

Table 2. Mean and Standard Deviation of Emotional States Between Airport Neigh-
boring and City Residents

Variable Residential Area Mean± SD N

Depression

City 7.97 ± 1.04 100

Airport Neighboring 8.25 ± 2.16 100

Total 8.11 ± 1.70 100

Anxiety

City 7.60 ± 0.87 100

Airport Neighboring 8.40 ± 2.07 100

Total 8.00 ± 1.63 100

Stress

City 8.51 ± 1.78 100

Airport Neighboring 9.41 ± 3.07 100

Total 8.96 ± 2.54 100

DASS

City 24.08 ± 3.07 100

Airport Neighboring 26.06 ± 6.54 100

Total 25.06 ± 5.18 100

mean and SD of depression (8.25 ± 2.16), anxiety (8.40 ±
2.07), stress (9.41 ± 3.07), and overall scores of DASS (26.06
± 6.54) for airport neighboring residents.

Results of Table 3 showed that there was a statistically
significant difference between airport neighboring and
city residents on the combined dependent variables, F (4,
195) = 4.462, P = 0.0005; Wilks’ Lambda = 0.936; η2 = 0.064.

Results of Table 4 showed that when the results for
the dependent variables were considered separately, the
only difference to reach the statistical significance, using
a Boferroni-adjusted alpha level of 0.012, was for anxiety, F
(1, 198) = 12.47, P = 0.001, and partial eta squared = 0.060,
for stress, F (1, 198)=6.48, P ≤ 0.012, and partial eta squared
= 0.032, and for overall scores of DASS, F (1, 198) = 7.50, P =
0.007, and partial eta squared = 0.037. There was no signif-
icant difference between the two groups regarding depres-
sion. An inspection of the mean scores on the Table 2 indi-
cated that airport neighboring residents reported slightly
higher anxiety, stress and overall scores of DASS compared
to the city residents. Therefore, aircraft noise had a signifi-
cant effect on anxiety, stress and overall scores of DASS.

4. Discussion

This study aimed to investigate the effect of aircraft
noise on negative emotional states between city and air-
port neighboring residents. The obtained results from this
study indicated that there was a significant difference be-
tween city and airport neighboring residents on anxiety,
stress and overall scores of DASS; however, there was no sig-
nificant difference between the two groups regarding de-
pression. Airport neighboring residents reported slightly
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Table 3. Results of Multivariate Tests of the Wilks’ Lambda Between Airport Neighboring and City Residents on Emotional States

Source Value F Df1 Df2 P Value Partial Eta Squared

Airport Neighboring and City Residents 0.936 4.462 4 195 0.005 0.064

Table 4. Results of Between Subjects Effects on Negative Emotional State Between Airport Neighboring and City Residents

Dependent Variable Type III Sumof Squares df Mean Squares F P Value Partial Eta Squared

Depression 3.97 1 3.97 1.37 0.243 0.007

Anxiety 31.36 1 31.36 12.47 0.001 0.060

Stress 40.67 1 40.67 6.48 0.012 0.032

Overall Scores of DASS 195.15 1 195.15 7.50 0.007 0.037

higher anxiety, stress and overall scores of DASS in compar-
ison to the city residents. Therefore, it can be concluded
that aircraft noise has a significant negative effect on anxi-
ety, stress and overall scores of DASS in airport neighboring
residents. The differences found between the two groups
are in accordance with the results of the previous studies
(1, 10-13, 18-21). Schreckenberg et al. (14) suggested a re-
cursive relationship between noise and mental health near
the Frankfurt Airport. Insomnia is a disorder that can be re-
lated to anxiety and the aircraft noise can accelerate this
disorder in airport neighboring residents. Findings of a
study demonstrated that the prevalence of insomnia and
daytime hypersomnia was higher among people who were
at exposure to aircraft noise in comparison to the control
group (17). Some other studies revealed that people who
are at aircraft exposure show higher levels of hyperten-
sion (18). People who are living near airport have a higher
level of stress in comparison to people who are living in
the city. Evidences revealed that exposure to nighttime air-
craft noise brings some changes in the endothelial func-
tion and adrenaline release is stimulated (20). Huang et
al. (21) conducted a meta-analysis study and the results
showed that aircraft noise increases the prevalence of hy-
pertension, but an association between aircraft noise ex-
posure and hypertension is still inconclusive. The air craft
noises can cause that airport neighboring residents use a
lot of nervous energy, and are worry about this situation
in which they might experience panic. Moreover, aircraft
noise creates some difficulties for them, for instance, they
cannot get relax well. Also, the aircraft noise puts the res-
idents of airport neighboring in arousal and they might
be intolerant of anything that keeps them from getting
on with what they are doing. Another reason that aircraft
noise is caused to anxiety and stress of airport residents is
that they feel scare and have these feelings that just now
aircraft crashing is happening, so these type of thoughts

diminish their mental health levels and increase the level
of stress among them and prolonged stress leads to anxiety
and thus they might generalize this situation to other situ-
ations and feel scaring with any good reason at their lives.
The mentioned causes can justify differences on negative
emotional states (anxiety and stress) between city and air-
port neighboring residents in Zahedan city.

The results of this study demonstrated that residents
nearby of the International Airport of Zahedan city who
were at exposure to aircraft noise experienced more de-
pression, stress symptoms in comparison to the city resi-
dents. It seems that aircraft noise annoyance diminish the
amount of mental health among the residents. The same
results were reported by previous researchers. Being at ex-
posure to aircraft noise increases the amount of stress and
due to noise annoyance adrenaline hormone is released.
Air craft traffic and noise has been recognized as an envi-
ronmental factor which can cause stress and depression
among airport nearby residents. With regard to results
of this study, it is suggested to change the location of Za-
hedan city airport and build a new one which should be
away from residential areas.

There are some limitations in this study that have been
highlighted as follows:

The sample size of this study was consisted of Interna-
tional Airport of Zahedan City neighboring residents and
city residents; thus, the results of this study should be gen-
eralized cautiously to other populations and other sam-
ples and cultures.

The sampling method of this study was convenience
sampling; so, this method is not purely at random and us-
ing such a sample cannot scientifically make generaliza-
tions about the total population from this study sample be-
cause it would not be sufficiently representative.
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