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Effect of air pollution on FVC, FEV, and FEV /FVC% of the
traffic policemen in Dhaka city
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Abstract

Background: Due to large number of vehicles, air pollution is increasing day by day in Dhaka city.
Automobile exhaust cause acute and chronic respiratory disease in traffic policemen as they are
exposed to air pollution for prolong period of time. Objective: To observe the effect of long term
exposure to air pollution on FVC, FEV, and FEV|/FVC% of traffic policemen. Methods: This cross
sectional study was conducted in the Department of Physiology, Dhaka Medical College (DMC),
Dhaka from July 2014 to June 2015. Fifty apparently healthy traffic policemen with the age 25 to 45
years were selected as study group. Fifty age and BMI matched healthy male subjects were selected
as control. The study subjects were selected from different traffic junctions and the control from
different offices of Dhaka city. FVC, FEV, and FEV /FVC% of all the subjects were measured by a
digital spirometer. Statistical analysis was done by Independent sample ‘t’ test. Results: In this study
FVC, FEV, and FEV /FVC were significantly (p< 0.001) lower in the traffic policemen than the
control group. Conclusion: From the result of this study it can be concluded that prolonged exposure
to air pollution may decrease pulmonary function of the traffic policemen in Dhaka city.
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Introduction

ir pollution is the contamination of the
outdoor and indoor environment by any
chemical physical or biological agents

that modify the natural characteristics of the
environment. Motor vehicles, household
combustion, industrialization and forest fires are
the common sources of air pollution'. In the
developing countries, the concentration of air
pollutant is rising with the rapid industrialization
and increasing numbers of motor vehicles?.

Throughout the world about 7 million people
died in 2012 due to air pollution, of which 3.7
million deaths occur due to outdoor air pollution.
About 88% of these deaths occur in low and
middle-income countries?.
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Air Quality Management Project (AQMP),
funded by the Government of Bangladesh and
World Bank, reported that several million people
suffer from pulmonary, respiratory and
neurological illness due to this poor air quality
and causes about 15,000 early deaths in Dhaka
city in each year®.

Air pollution can affect respiratory, cardiovascular,
nervous and renal system that cause persistent
cough, asthma, nasal blockage, respiratory
infections, hypertension, eye irritation, drowsiness,
headaches and renal damage>.

Chronic exposure to air pollution may cause
transient reduction in pulmonary function and
may produce symptoms of asthma and chronic

obstructive lung disease?.
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Significant inflammatory reactions occur in the
lung of traffic policemen as they are exposed to
excessive amounts of vehicular pollutants for
prolong period. These reactions can lead to
asthma, chronic bronchitis, emphysema, chest
infections, pneumonia and lung scarring or
fibrosis®.

In recent days pulmonary function is assessed
by computerized spirometer. The spirometer
measures FEV, (Forced vital capacity in one
second), FVC (Forced vital capacity), FEV,/
FVC% and gives an idea about the lungs
functional condition”.

Different investigators observed significant
decrement of lung function parameters (FVC,
FEV,, FEV,/FVC%) in traffic policemen 89,10,
Prolonged exposure to vehicular exhaust causes
inflammation and oxidative stress in the lung
parenchyma that cause asthma, bronchitis, COPD
IL12 Exposure to toxic substances such as
vehicular gases, smoke and inhaled pollutants
(lead, cadmium, manganese) induce inflammation
in the lung. This causes epithelial injury and
proteolysis of the extracellular matrix and thereby
COPD!3. Studies investigating the effect of
vehicular exhaust have reported conflicting
results'4.

So this study has been designed to observe the
effect of exposure to air pollution on pulmonary
function of traffic policemen in Dhaka city.

Methods

This cross-sectional study was conducted in the
Department of Physiology in Dhaka Medical
College from July 2014 to June 2015. Protocol
of this study was approved by Ethical review
committee of Dhaka Medical College. For this
study 50 traffic policemen, age (25-45 years),
working in Dhaka city more than 5 years were
selected by random sampling from different
traffic junctions of Dhaka city. Fifty age and BMI
matched apparently healthy adult male subjects
from different offices of Dhaka city were selected
as control. All the subjects were free from
smoking, chronic obstructive pulmonary disecase
(COPD), asthma, musculoskeletal abnormality,

anemia, diabetes mellitus, heart disease, liver
disease, kidney disease, TB and malignancy. The
nature, purpose and benefits of the study were
explained to each of the subjects in details. They
were encouraged to participate voluntarily.
Informed written consent was taken from the
participants. Detailed family and medical history
were taken. Anthropometric measurement of the
subjects was done and blood pressure was
measured. All the information were recorded in
aprefixed data schedule. Pulmonary function test
was done by computerized spirometer in
Department of Physiology of Dhaka Medical
College, Dhaka. All the parameters were
expressed as mean + SE of Percentage of
predicted values of FVC, FEV,, FEV,/FVC.
Statistical analysis was done by independent
Student’s‘t’ test. P value <0.05 was accepted as
level of significance. Statistical analysis was done
by using a computer based statistical program
SPSS (Statistical package for social science)
version 21.

Results

General characteristics are presented in the Table
L. Subjects of two groups were similar in respect
of age and BMI. Mean percentage of predicted
value of forced vital capacity (FVC), forced
expiratory volume in 1% second (FEV,) and
FEV /FVC% were found significantly lower in
the traffic policemen than the control (Table II).
Again FEV /FVC% <80% were found in 52%
of study group (Figure 1).

Table I: General characteristics of study subjects
(n=100)

Parameters  Control (n=50) Study (n=50)
Age (years)  36.66 + 0.66 36.66 = 0.66
BMI (kg/m?) 24.98 +0.23 26.02 +0.30
SBP (mmHg) 120.00+1.87  120.16 + 1.44
DBP (mmHg) 76.52 +0.94 70.80 £ 1.06

Results are expressed as Mean +SE. Statistical
analysis was done by unpaired student’s ‘t’ test.
n= Number of subjects. Control = Healthy adult
subjects, Study = Traftic policemen. BMI=Body
mass index, SBP= Systolic blood pressure, DBP=
Diastolic blood pressure.
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Table I1: Mean percentage of predicted value of
FVC, FEV, and FEV,/FVC in two groups
(n=100)

Parameters  Control (n=50)  Study (n=50)
FVC 73.94+£1.27 7274+ 1.76%**
FEV, 7822+ 1.44 69.82 £2.37%**

FEV,/FVC% 89.99 £0.82 79.73 +£1.85%**

Results are expressed as Mean +SE. Statistical
analysis was done by unpaired student’s‘t’ test.
n=Number of subjects. (***p <0.001). Control:
Healthy adult subjects, Study: Traffic policemen.

52%

0<80%
5>80%

Figure 1: Frequency% distribution of FEV/
FVC% in traffic policemen presenting that
majority of the subjects had low FEV,/FVC%.
(n=50). Cut point <80%.

Here 22% traffic policemen have FEV /FVC
ratio < 0.7 which indicate they are suffering from
obstructive lung disease’.

Discussion

In this study mean percentage of predicted value
of FVC,FEV, and FEV,/FVC were significantly
lower in the traffic policemen than the control.
This results are similar to other researchers®1%13,
But some studies found no significant changes?’.

In this study FEV /FVC ratio was less than 0.7
in 22% of the traffic policemen. This findings
agree to others”-17,

From the lower values of these parameters in
apparently healthy traffic policemen compared

to control, the harmful effect of exposure to air
pollution on pulmonary function in the traffic
policemen is obvious. Both the traffic police and
office goers control subjects are exposed to air
pollution from vehicular emission and dust from
roadside construction or industrial waste. But
comparatively traffic police are chronically
exposed for prolonged period to the polluted air
than control. From this study the exact reason of
reduced lung function due to inhalation of
polluted air is not clear. But literature review
suggests that. Inhaled noxious particles and gases
cause inflammatory response in the lungs that
cause activation of proteinase and inactivation
of antiproteinase. Inactivation of antiproteinase
and activation of proteinases cause destruction
of lung parenchyma, hyper secretion of mucous
and hyperplasia of epithelial cells'>. The
particulate matter of vehicular exhaust can easily
enter into the trachea and bronchi and deposit
there. Small size particles of less than 2.5 microns
(PM, 5) can reach the small airways and the
alveoli thus may cause respiratory disease like
asthma, bronchitis, COPD and interstitial lung
disease!?. Several investigators of different
countries have suggested that decrement of
pulmonary function is associated with traffic

pollution!”> 18,

The results of this study suggest that the traffic
police have decreased lung function and some
of them may have asymptomatic obstructive lung
disease.

In the present study, pulmonary function
parameters FVC, FEV | and FEV /[FVC% were
significantly decreased in the traffic policemen
of Dhaka city as a result of air pollution.

Conclusion

From this study, it may be concluded that air
pollution has harmful effect on lung function of
traffic policemen in Dhaka city
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