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ABSTRACT

Background: Rapid increase in number of vehicles in Kathmandu valley over past decade and never ending
road expansion projects has aggravated air pollution. People involved in transportation jobs for long duration
like bus drivers, conductors are more vulnerable to ill effects of air pollutants. The purpose of the present
study was to assess lung function of public bus drivers exposed to outdoor air pollution by means of PEFR.
Methods: Fifty healthy, non smoking bus drivers were selected randomly from bus parks of Bhaktapur dis-
trict. Anthropological records were taken. PEFR value was obtained by Mini Wright’s peak flow meter. Their
mean PEFR was compared with 50, age matched control group involved in other office works. Results: The
PEFR value was significantly lower among bus drivers than the control group (p<0.001). Mean PEFR de-
creased with increasing age and increased duration of bus driving. Conclusions: Our study concluded that
PEFR value among bus drivers who are exposed to air pollutants for long period of time was significantly

reduced.
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INTRODUCTION

A good quality of air is an important factor for
normal health of an individual. In 2016, WHO
estimated 91% of the world population were
breathing low quality air than the WHO guideline.
It was predicted that 4.2 million premature deaths
occurred worldwide in 2016 due to polluted air.
Majority of those deaths occurred in low income
countries including South East Asia. The burden
of health hazards due to air pollution on
developing countries continues to rise every
year.'?

Transportation is the backbone of development.
But it has also become a major contributor of air
pollution. People directly involved with
transportation jobs for long hours like bus drivers,
conductors are regularly inhaling injurious and
poisonous substances from the vehicle emissions.
Previous studies have shown that airway injuries
can be caused by different contaminants of
automobile fumes.’ Kathmandu valley is ranked as
one of the most polluted city in the world.* The
primary sources of air pollution in Kathmandu
valley are vehicles, poor road condition and
industries. Due to mass increase in number of
vehicles in Kathmandu valley over past decade,
residents are exposed to several air pollutants from

the automobile exhaust.”® These components have
been proven as causative factors for different
respiratory and cardiovascular pathology.”® Long
term exposure to higher concentrations of
automobile emissions like carbon monoxide, oxides
of sulphur and nitrogen gas among transport
workers are associated with irritation of lungs,
bronchial asthma and chronic obstructive pulmonary
diseases.’

In a study done in Kathmandu and Lalitpur city to
assess the air quality, more than 50% of the
emissions were of particulate matter (PM10 and
PM2.5). Carbon monoxide was found to be the
second major air pollutant at 32% and other
pollutants like sulphur dioxide, nitrogen oxides, non-
methane volatile organic compounds contributed to a
total of 16%. A staggering 69% of the total air
pollution burden was contributed by transportation
sector.'” Among the population exposed to these air
pollutants, pulmonary function tests are used as
regular screening tools to determine their effects.
Among those, peak expiratory flow rate (PEFR) is
one of the parameters that can be measured with
ease. PEFR value 1is affected by wvarious
physiological factors like age, sex, height & weight.
The peak expiratory flow rate (PEFR) is the maximal
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rate at which an individual can exhale by short
maximum expiratory effort after a full inspiration.
The simplicity by which peak flow rate can be
measured with a cheaper and portable device has
made it a wuseful tool of assessing different
respiratory  conditions.""  PEFR  values taken
immediately after waking up in the morning, before
and after taking bronchodilator, before bed are
helpful in determining airflow limitation in
respiratory diseases. Determining diurnal variation in
PEFR can help clinicians to measure asthma activity,
its progression and treatment response.’> The
purpose of the present study is to assess respiratory
condition of public bus drivers exposed to outdoor
air pollution by means of PEFR.

METHODS

A cross sectional study was conducted from March
2017 to December 2017. 50 male public bus drivers
associated with different transport associations of
Bhaktapur district (located inside Kathmandu valley)
were included in the study. Age matched 50 male
healthy subjects associated with different office
works in Bhaktapur were randomly selected as
control group. Persons with history of smoking from
both the groups were excluded from the study.

Bus drivers with less than 6 months of experience,
presence of any acute illness, history of lung
diseases like chronic obstructive pulmonary disease
or bronchial asthma were excluded from the study.
The research proposal was approved by institutional
review committee of Kathmandu Medical College
and Teaching Hospital.

The subjects were informed that their participation is
entirely voluntary. The procedure and purpose of the
study were explained to them and written consent
was taken . Pre-designed structured questionnaire
was used for data collection. Questions related to
education and socioeconomic status, total duration of
driving in years were noted. Symptoms associated
with any respiratory disease or history of previous
respiratory illness and any medications taken were
recorded. Height in centimeters and weight in
kilograms were recorded.

Wright’s peak expiratory flow meter was used for
measuring ventilatory function. It is a small portable
device with a mouth piece and a calibrated scale in
litres per minute. Before the procedure proper
instructions were given to the subjects for using
Wright’s peak expiratory flow meter. Subjects were
asked to inspire maximally, then blow out as fast as
they can into the mouthpiece of flow meter after

nose clip was placed. The procedure was repeated
3 times at the interval of 2 minutes and the best
recording was taken as the PEFR wvalue. The
PEFR readings were taken by only one researcher
to avoid human error.

Data was collected, compiled and analyzed by
using Statistical Package of Social Science (SPSS)
software version 20. The results were obtained as
mean = SD. Students t test was used for group
comparisons. P-value of < 0.05 was considered to
be statistically significant.

RESULTS

100 subjects took part in this study (50 bus
drivers and 50 age matched controls). The mean
PEFR value among bus drivers was less than that
of our control group, which was statistically
significant (Table 1). The mean age of

Table 1. Comparison of mean+SD of PEFR
among bus drivers and control group.

Subjects PEFR Range PEFR P
(litres/min) Mean+SD value
(litres/min)
Bus drivers ~ 310-580 424.06+59.16
Control 360-610 471.24+66.73 p<0.05
group

participating bus drivers was 37.04+9.15 years
and control group was 35.90+8.25 years
(Table 2). There was no difference in other

Table 2. Comparison of age, height and weight of
the subjects and the controls.

Parameter Control group Bus drivers P Value
Age (years) 35.90+8.25 37.04£9.15 NS
Height(cm) 163.30+3.79 162.40£3.88  p>0.05
Weight(kg) 63.48+5.69 66.14£6.00  p>0.05

physical parameters between these two groups.
(p>0.05). The result of our study showed that the
mean PEFR value of both groups decreased with
increasing age. There was statistically significant
higher PEFR value among different age intervals
in control group than bus drivers (Table 3).

Table 3. Comparison of mean and SD of PEFR
among bus drivers and control group according to

age group.
Age Bus drivers Control P value
group  Num- PEFR Num- PEFR

ber of Mean+SD berof Mean=£SD

sub- (litres/ sub- (litres/

jects min) jects min)
20-30 17 452.00+44. 18 517.52463.  <0.001
years 41 06
31-40 20 434.95+58. 19 472.60+50.  <0.001
years 66 06
>40 13 370.76+42. 13 408.61+40.  <0.05
years 80 35
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Our present study revealed that mean PEFR value
among bus drivers decreased with an increase in
duration of driving in years. Statistically highly
significant differences were seen on comparing
PEFR values of different groups (Table 4).

Table 4. PEFR in relation to duration of driving
among bus drivers.

Duration of driving Number of PEFR Mean £SD
subjects (litres/min)

<10 years ( Group A) 19 461.05+51.89
10-20 years (Group B) 19 420.26+48.21

> 20 years (Group C) 12 371.50+44.62
Group A vs Group B p<0.05

Group A vs Group C p<0.05

Group B vs Group C p<0.05

DISCUSSION

Long hours of exposure to pollutants in air have
adverse effects on respiratory system of public
vehicle drivers. PEFR is helpful in determining the
extent of respiratory insufficiency. The present
research was done to evaluate the effect of air
pollutants on public bus drivers by measuring their
PEFR values and comparing with control subjects.

PEFR value was lower among bus drivers than the
control group. The difference was highly significant
statistically  (p<0.001). This result was in
accordance with previous studies done by Binawara
BK et al,'® and other researchers in South Asia.>!*'¢
Till date no such data was found related to Nepalese
vehicle drivers. However, Shrestha HS et al,'’
found significant decrease in pulmonary function
test parameters among traffic police of Kathmandu
valley than the controls.

We could not find significant difference in
anthropological parameters like age, height and
weight between our study group and controls. This
result indicated that physical parameters were not
the factor for difference of PEFR between two
study groups.

Results in our study showed that mean PEFR value
in all the participants decreased with an increasing
age. Study participants were divided in to three
groups according to age. Mean PEFR of bus drivers
were significantly lower than that of controls in
each age group. These results were similar with

studies done by Jain et al.'* According to the
duration of years they were involved in driving, bus
drivers were divided in to three groups. 19 of them
were working for less than 10 years, 19 subjects
were involved between 10 to 20 years of service
and remaining 12 were driving for more than 20
years. The results showed mean PEFR among the
bus drivers decreased with increase in duration of
their driving years, which was statistically
significant. Jain A et al,'* found similar results in a
study done in Patiala, Punjab, 2011 and other
researchers reported the same kind of result.'®

The reduced PEFR value among bus drivers in this
study is probably due to prolonged exposure to air
pollutants that caused ill effects on their respiratory
system. The effects were more pronounced with
increased age and duration of their bus driving
occupation. However, we cannot neglect the
contribution of air pollutants from brick kilns
during winter in Bhaktapur district, highlighting the
need for further large scale studies.

To minimize the hazards of polluted air strong
policies should be made and implemented from
state as well as national government. Rules like
displacing old and ill maintained vehicles from
Kathmandu valley should be strictly followed.
Encouraging people to use mass transportation
instead of personal vehicle, heavy tax reduction in
electric vehicles, proper and timely maintenance of
roads are few things that will help reduce the
automobile air pollution.

CONCLUSIONS

There is no doubt that people involved in
automobile occupation are exposed to air pollutants
for long period of time. This affects their
respiratory as well as functions of other system.
This study showed that bus drivers have significant
reduction in mean PEFR than the control group.
The bus drivers should be given education about ill
effects of air pollution, should be encouraged to use
protective masks and make habit of regular health
check up
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