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Abstract

Background: Motor vehicles are the prime culprit of air-
pollution, and could be possibly linked to the
development of widely evident health hazards.

Objective: The purpose of the current study was to
examine the association between residential proximity to
a major roadway and the prevalence of metabolic
disorders, respiratory diseases, and stress levels.

Materials and methods: A cross-sectional survey was
administered to 99 randomly selected subjects (Males: 33,
Females 66) aged between 18 and 74 years, who lived at a
residence for a minimum one to five years.

Results: The findings in the current study reveal an
increase in the prevalence of anxiety, depression, asthma,
allergies, attention deficit disorder, type 2 diabetes,
hypertension, and self-reported stress seen in individuals
who live within five miles of a major highway. A negative
correlation was observed between residential distance
from a major highway and the prevalence of asthma/
allergies and type 2 diabetes.

Keywords: Air pollution; Highways; Disease; Depression;
Anxiety; Stress

Introduction
The earth’s climate has been rapidly changing, mainly due to

the large amounts of greenhouse gas emissions as a result of
human activity. These gas emissions are derived from
transportation systems, infrastructure, and building
construction [1]. Urban air pollution is a major pollution
concern and environmental risk that place a heavy burden on
the world's population [2]. Previous research suggests that
physical and mental health problems are correlated with the

surrounding environment such as homes, schools, workplaces,
parks, industrial areas, farms, roads and highways [3].

Motor vehicles are a leading source of air pollution [4].
Motor vehicles are also a major source of other greenhouse
gases that include methane, nitrogen oxides, and volatile
organic compounds [4,5]. The health hazards of air pollution
are widely evident, especially due to the irritant effects of
ozone [6]. Higher ozone levels are associated with higher
incidence and severity of respiratory symptoms, worse lung
function, increased emergency room visits and
hospitalizations, more medication use, and more absenteeism
from school and work [6]. Ozone and other harmful
compounds present in the air due to motor vehicles contribute
to human health problems such as lung disease [7]. People
most affected by air pollution include older adults with
preexisting respiratory disease, children, especially those with
asthma, individuals with inadequate health care, and even
healthy individuals who work or exercise outdoors [8,9].

A study conducted in the city of Sao Jose dos Campos,
Paraiba Valley demonstrated a significant relationship between
air pollutants and an increased number of asthma related
hospitalizations among children up to 10 years of age [10].
Toledo et al. implemented a cross-sectional study of
adolescents in order to evaluate the temporal trends in the
prevalence of asthma, rhinitis, and eczema in adolescents who
live in Taubate, Brazil. The researchers demonstrated an
increase in the prevalence of these diseases as the residential
proximity to a heavily travelled highway decreased. The results
of this study indicated that a higher frequency of asthma and
rhinitis is seen among adolescents living close to the heavily
travelled highway.

Depression, which is a common cause of morbidity, is major
health problem. Depression is commonly associated with an
imbalance of brain chemicals, triggered by stress, and a
combination of biological, psychological, and social factors, in
addition to air pollution. A time-series study in Edmonton,
Canada examined and assessed the associated between
emergency department (ED) visits for depression and air
pollution. In this analysis, the researchers found a positive
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correlation between ED visits for depression and exposure air
pollution [11].

Air pollution is associated with an increased risk for
cardiovascular events [12]. Studies have revealed convincing
evidence that individuals with diabetes are more susceptible
to cardiovascular health effects associated with air pollution
[13,14]. Kramer et al. implemented a cohort study based on
cross-sectional surveys administered to nondiabetic women
who were 54-55 years old at baseline. The indications of this
study were the utilization of a large, specific sample size, as
well as the long-duration of the study which was assessed over
a 16-year span. After the 16-year incidence analysis,
researchers found that traffic-related air pollution was
associated with incidence of type 2 diabetes among elderly
women. The current study can be distinguished from the
cohort study proposed by Kramer et al. by the wide age group
covered. These criteria make the current cross-sectional
analysis more generalizable to the population [14].

The current literature has investigated the associations
between air pollution and noise exposure with impaired
neurocognitive functioning [15]. A review from Tzivian et al.
identified articles related to the long-term effects of air
pollution and ambient noise in association with cognitive
functioning, verbal and non-verbal learning, memory, anxiety,
and depression. Both exposures were shown to be associated
with elevated anxiety and delayed cognitive functioning. While
the evidence from this review suggests that an association
exists between anxiety and exposure to pollution, the results
are ineffective to generate an overall conclusion about the
independent effect of prolonged pollutant exposure. The scare
literature with regards to examining the association between
self-reported stress and geographical data, prompted the
researchers interest towards the current investigation [15].

To our knowledge, no one has attempted a cross-sectional
study to investigate a possible link between self-reported
stress, anxiety, depression with exposure to air pollution,
based on their geographical location. The lack of studies
investigating the effects of residentially proximity to a heavily
travelled roadway with the prevalence of multiple organ
system diseases (type 2 diabetes, hypertension, depression,
anxiety etc.) other than respiratory conditions (asthma,
chronic obstructive pulmonary disease, etc.), helps separate
the current research from previous literature. Therefore, the
researcher believes that the findings in the current cross-
sectional analysis will aid in the development of further
investigations that are directed towards the prevention and
maintenance of these conditions.

Materials and Methods

Study subjects
This epidemiological cross-sectional study was conducted at

American University of Antigua College of Medicine. The study
included a total of 99 randomly selected subjects (Males: 33,
Females 66) aged between 18 and 74 years, who lived at a
residence for a minimum one to five years. The subjects were

asked to answer a Standardized Disease Prevalence
Questionnaire (SDPQ) which was designed to assess the
distance that each subject lived from a major highway in
relation to the prevalence of certain diseases/conditions
within each household. The participants signed informed
consent forms before their inclusion in the study. The sample
size was calculated based on 80% power, 5% alpha error, and a
4% confidence interval, which resulted in a calculated sample
size of 250 subjects. However, after the exclusion criteria was
applied to each participant, the researcher was able to collect
a sample size of 99 subjects. As a result, the final power of the
study was calculated to be 47.5%. The present study included
a broad age range, demographic population, and was not
limited to a specific gender. The great degree of variation in
the current sample was designed to enhance the external
validity of the study, in comparison to previous studies that
have focused on assessing the effects of highways in specific
populations from poorly developed countries [8,16-18].

Data collection
The SDPQ was a ten-item questionnaire, in which the first

three questions of the standardized demographic questions
that included Gender, Age, and Ethnicity respectively.
According to the answers to the SDPQ, subjects were classified
into three groups: living within 0.1-1 mile of a major highway,
1.1-4.9 miles, or 5.0+ miles. The criteria the researchers used
to determine a “major highway” was the nearest roadway
named as an expressway, highway, turnpike, interstate,
freeway. In order to assess each distance, Question four asked
the subjects to provide their State, City, and Street name.
Geographic information software (ArcGIS, Version 10.2) was
used to compute the distance from the residential address of
each participant to the nearest US census class code A1
roadway. Class code A1 road segment was defined as a
roadway having limited access to primary roads with defined
exits. Question five asked participants; “How long have you
resided at the address listed above?” Participants were
classified into four categories: Less than 1 year, 1-5 years, 5-10
years, 10+ years. Subjects who resided at their listed address
for less than one year were not included in this study.
Question six asked; “Do you suffer from any of the following
ailments? (Select all that apply)” Answers included Allergies,
Anemia, Anxiety disorders, Asthma, Attention deficit disorder,
Bipolar disorder, Chronic pain, Chronic Obstructive Pulmonary
Disease, Crohn’s Disease, Deep-vein Thrombosis, Depression,
Gastrointestinal Disorders, High cholesterol, Hyperthyroidism,
Hypertension, Rheumatoid arthritis, Type 1 and Type 2
Diabetes. Question seven asked how long subjects have
suffered from each condition. Question eight asked if anyone
in the same household suffers from any of the same ailments
provided in question six, while question nine asked how long
the additional member of the household suffered from the
selected condition. Question ten of the SDPQ was used to
assess the correlation between the prevalence of self-reported
stress with residential distances from highways. The question
asked; “How bothered do you feel by emotional problems such
as feeling anxious, depressed irritable, or sad?”
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Statistical analyses
The data was expressed as percentages Data were collected

from August to December 2017. The data were entered in a
standard spreadsheet (Excel) and then transferred to SPSS 20.0
software for statistical analysis. The correlation analyses were
determined by the Pearson correlation test. Statistical
significance was considered to be P < .05.

Results
The subjects in the current study were predominantly

female (66.6%). Of these individual, most were White/
Caucasian (65.6%) or Hispanic (14.1%). The majority of the
sample was found to be within the age range of 18-24 (40.4%),
while 35.4% of the subjects were classified within the age
range of 25-34.

The most prevalent self-reported conditions were allergies
(40.8%), anxiety disorders (26.5%), asthma (20.0%), depression
(19.0%), high cholesterol (31.6%), and hypertension (22.1%).
Figure 1 shows the distribution of subject’s responses that
have identified themselves or another individual residing in
the same house hold as having allergies/asthma, depression,
anxiety, type 2 diabetes, attention deficit disorder, and
hypertension. The prevalence of the remaining conditions that
were asked in SDPQ did not demonstrate any significance
between each of the three residential distance classifications.
24% of the sample who lived far from an A1 road segment
(5.0+ miles), exhibited a low prevalence of each condition in
comparison to subjects living within five miles of a major
roadway. The combination of allergies and asthma was the
most frequently reported by all subjects, especially for those
who lived within one mile of an A1 road segment compared to
subjects in the long-distance category (5.0–10 miles) (70.0%
vs. 59.0%). This same pattern was also observed for the
prevalence of type 2 diabetes (34.0% vs. 9.1%), hypertension
(27.0% vs. 9.0%), depression (52.0% vs. 9.5%), and anxiety
(48.0% vs. 13.6%).

Figure 1: Prevalence of diseases in relation to residential
distance from a major roadway.

Figure 2: Self-reported stress levels, classified as being very
bothered, somewhat bothered, or not at all bothered by
emotional problems in relation to residential distance from
a major roadway.

Figure 2 represents Question ten, showing the distribution
of subject’s responses in which they classified themselves as
being very bothered, somewhat bothered, or not at all
bothered by acute stressors. A pattern was observed in the
very bothered category, which demonstrated a significant
difference in the self-reported stress levels to an acute stressor
(55.0% vs. 0.0%). No subjects in the long-distance category
(5.0 miles-10 miles) reported that they were very bothered by
emotional problems, and did not report as feeling anxious,
depressed irritable, or sad.

Figure 3: Pearson correlation analysis of asthma/allergies
prevalence with residential proximity to a major roadway.

In Figure 3, Pearson correlation analysis showed a
significant negative correlation between allergies/asthma and
residential distance from a major highway (Pearson r2 =
0.99725; P = < 0.001, n = 91). Line represents linear regression
of data (y = -5.5x + 75.333). In Figure 4, Pearson correlation
analysis showed a significant negative correlation between
type 2 diabetes and residential distance from a major highway
(Pearson r2 = 0.83603; P = <0.001, n = 91). Line represents
linear regression of data (y = -0.1245x + 0.4327).
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Figure 4: Pearson correlation analysis of type 2 diabetes
with residential proximity to a major roadway.

Discussion
To the best of our knowledge, this is the first cross-sectional

investigation that shows a significant correlation between
residentially proximity to highways and the prevalence of
respiratory disease, metabolic disorders, and self-reported
stress. This cross-sectional study analyzes the prevalence of
various adverse health conditions with respect to each
subject’s residential proximity to a major roadway in 2017. The
present study demonstrates an increase in the prevalence of:
asthma, allergies, type 2 diabetes, anxiety, depression,
attention deficit disorder, hypertension, and stress levels in
subjects who lived within five miles of a major roadway
(Figures 1 and 2). The prevalence of these conditions was
compared to individuals who live a distance that is greater
than five miles form a major highway. Participants who lived
greater than five miles from a major roadway had a lower
prevalence in asthma/allergies, attention deficit disorder, type
2 diabetes, hypertension, anxiety, and depression. There was
also a significant difference in the prevalence of self-reported
stress in which subjects identified themselves of being “very
bothered” by emotional problems (Figure 2). Certain
combinations of physical and social environmental exposures
might produce fluctuations in an individual’s stress levels.
Exposure to substances form traffic-related air pollution such
as nitrogen dioxide, has been linked to the development of
chronic stress [19]. These interactions have also showed that
higher levels of stress in correlation to increased nitrogen
dioxide concentrations, may be associated with chronic
inflammation [19]. Self-reported stress levels from the SDPQ in
the current study have demonstrated that a significant
correlation exists between residentially proximity and traffic-
related air pollution. After performing the data analysis, the
researcher was unable to detect whether a significant
difference exists with respect to the demographical data and
the prevalence of diseases in each group. This data was
collected in the first three questions of the SDPQ.

The results provide more convincing evidence that exposure
to local air pollution from traffic may increase the risk of

respiratory disease, stress, and environmentally influenced
metabolic disorders (type 2 diabetes, hypertension, etc.).
Emerging evidence also suggests that exposure to traffic-
related air pollution may be associated with an increased risk
of autism during gestation [20]. Due to the findings from this
study, it may be reasonable to conclude that pregnant women
should take preventative measures which reduce their
exposure to traffic-related air pollution. In summary, the
current findings provide further indication to emphasize the
need for families to become increasingly aware of their
surrounding environments, and to adopt the necessary
precautionary behaviors which limit exposure to motor vehicle
emissions for both themselves and their developing newborn.

While the researchers were not able to obtain data
regarding the toxic emissions from the heavy traffic on each
roadway, it was hypothesized that the significant differences in
prevalence between each classified distance could be
attributed to traffic-related air pollution. The prevalence of
asthma and allergies has undergone extensive investigation
throughout the world. However, there is great uncertainty
regarding the reasons for the variability in disease prevalence.
Genetic, phenotypic, and environmental factors could
potentially have an influence on the variability in these
diseases [21,16]. Therefore, research which excludes subjects
that have a genetic predisposition to asthma, or certain
allergies, will give a better estimate of the influence of
exposure to toxic emissions from motor vehicles.

The main limitation of this study is the fact that the data
obtained was self-report only. This limitation may have led to
the misclassification of subjects through the failure to report
the presence of a certain condition. However, there is a high
reliability associated with these reports when compared to
previous studies that has explored the associations between
traffic-related air pollution and the current conditions under
investigation in the current study. Although the data in this
cross-sectional analysis is consistent with the current
literature, the researchers acknowledge the limitations of self-
report data and believe that future studies which investigate
the current research question should implement new test
methods that improve both data collection and analysis. Such
work should focus on reducing error through appropriate
study design and statistical methods [22].

Another limitation of the present study is that other
environmental factors could have contributed to the significant
differences observed in the current study. Due to the limited
data that was obtained from the SDPQ, the researcher was
unable to obtain a full comprehensive medical history from
each subject. Therefore, subjects who may have had a genetic
predisposition for a certain disease, without any association
with environmental factors, could have altered the prevalence
data collected from certain conditions. Further research is still
needed to investigate the extent to which air pollution caused
by motor vehicle emissions affects the overall health of local
citizens within close proximity to traffic-related air pollution.
The small sample size of this cross-sectional analysis may have
affected the significant differences between each classified
group. The majority of the sample resides within one mile of a

Journal of Clinical Medicine and Therapeutics
Vol.3 No.1:01

2018

4 This article is available from: http://www.imedpub.com/clinical-medicine-and-therapeutics/

http://www.imedpub.com/clinical-medicine-and-therapeutics/


major roadway. Having a larger sample of individuals living
within close proximity to traffic-related air pollution may have
increased the prevalence of each self-reported condition.
Therefore, additional research which utilizes proper study
design methods by having an equal distribution of subjects in
each group is required. The small sample was also a limiting
factor of this research study. The inclusion criteria for the
SDPQ, which required subjects to reside at their current
location for at least five years, resulted in a substantial loss of
potential subjects. However, our sample size was larger
compared to those seen in similar studies [19].

Further Research
In order to promote research regarding the findings in the

current study, the authors believe that future studies should
focus on: developing efficient protocols for sustainable
communities,  conducting research on the positive health
impacts of sustainable communities, assessing the
relationships of environmentally influenced health-related
conditions in communities that utilize sources of alternate
energy (for transportation, agriculture, etc.). There is also a
need for further investigation into air pollution and noise
exposure in association with mental health. The current
literature supports a positive correlation between
environmental factors and mental health, but this relationship
is not sufficient enough to formulate an overall cause and
effect conclusion between the two variables.

Conclusion
The findings in the current study reveal an increase in the

prevalence of anxiety, depression, asthma, allergies, attention
deficit disorder, type 2 diabetes, hypertension, and self-
reported stress seen in individuals who live within five miles of
a major highway. A negative correlation was observed
between residential distance from a major highway and the
prevalence of asthma/allergies and type 2 diabetes. The
prevalence of Type 2 Diabetes decreased as the residential
distance form a major highway increased. A similar correlation
was also observed in the subject’s responses to their reactions
when encountering emotional distress. While the current
study is unable to demonstrate a cause and effect relationship,
further research is still needed in order to focus on particular
environmental irritants that could potentially be associated
with the onset and progression of these conditions.
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