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Materials and methods: This was a cross sectional study done on
the 119 petrol pump workers, who were involved in filling the
Received: 15.11.2011 petrol or diesel. Hundred and nineteen petrol pump workers were
Accepted: 02.12.2011 divided into four groups depending on the duration of exposure;
their pulmonary function test was done and was compared with 33
healthy nonsmokers.

Results: Significant reduction was seen in the FEV1 (Forced
expiratory volume in 1 sec), FVC (forced vital capacity) in petrol
pump workers who were exposed to more than 5 years. Flow rates
i.e. FEF 25-75%, PEFR and PIFR also decreased significantly in the
workers exposed more than 10 years.

Conclusion: Petrol pump workers are vulnerable to develop
restrictive lung disease especially those who are involved in the
occupation for long duration (more than 5 years).
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INTRODUCTION

It is a well-documented fact that the polluted air
causes ill effect on the health. Many studies have
been done which shows the effect of polluted
environment on the respiratory tract.[12] Health
problems posed by the pollutants are closely
linked to the nature and level of exposure to
hazardous pollutants. In the same way, urban life
and its vehicular density are contributing to it.
Petroleum product and its exhaust are causing
significant health problem symptoms like chronic
cough, breathlessness and wheezing.[341 In high
concentration they cause marked systemic
pulmonary inflammatory response. Occupational
exposure of such product cause impairment of
functions of various parts of the body.l51 Animals
exposed to diesel exhaust was also shown to
develop altered lung function.l6.7]

Petrol pump workers (filling attendants) are
continuously exposed to the organic and
inorganic substances present in the petrol. Their
average daily exposure exceeds about 10h/day.
Duration of exposure may vary depending on
their occupation tenure. Hence this study was
planned to assess the lung function according to
the duration of occupational exposure in petrol
pump workers.

MATERIALS AND METHODS ‘

Present study was done on 152 participant who
were healthy and non-smoker. A total of 119
participants were selected from various petrol
pumps in the city of Bhopal, and they were
divided into four study groups depending on
their duration of exposure. Then they were
compared with age matched healthy male non-
smokers (control group). Control group was
taken from paramedical staff of laxminarayan
medical college, Bhopal.

History, examination and lung function test was
done during visit to the petrol pump. An
informed written consent was taken after
explaining the procedure to the subjects. History
was asked about any cardiac or respiratory
regarding total

disease and duration of

occupation. Examination was done and then
pulmonary function test was performed.

Exclusion criteria

e Smokers

e H/o chronic respiratory disease

e H/o cardiac disease

e Examination finding suggestive of respiratory
or cardiac disease

¢ Body mass index more than 30

For pulmonary function test, MIR Spirolab II (Via
Del Maggiolino, 125, 00153, Rome, Italy) was
used. Pulmonary function test was recorded at
the visit to petrol pump around morning 9 am.
PFT of the control group was done in the PFT lab
of Laxminarayan Medical College.

All the subjects were made familiar with the
instrument and the procedure for performing the
test. The data of the subject as regards to name,
age, height, weight, sex, date of performing the
test, atmospheric temperature was fed to the
computerized MIR Spirolab.

The tests were performed in sitting position. The
subject was asked to take full inspiration which
was followed by as much rapid and forceful
expiration as possible in the mouthpiece of MIR
Spirolab. Three consecutive readings were taken
and the best reading amongst the three was
selected. We followed the guidelines of American
Thoracic Society.[8l

Lung function parameters studied were forced
vital capacity (FVC), Forced expiratory volume in
1 sec (FEV1), FEV1 as percentage of FVC in %
(FEV1 (%)), Peak expiratory flow rate in
liters/sec (PEFR), Peak inspiratory flow rate in
liters/sec (PIFR) Forced expiratory flow rate in
liters/sec in 25% of FVC (FEF25%),
expiratory flow rate in liters/sec in 50% of FVC

Forced

(FEF50%), Forced expiratory flow rate in
liters/sec in 75% of FVC (FEF75%), Forced
expiratory flow rate during 25 to 75% of
expiration (FEF25-75%), maximum voluntary
ventilation (MVV).
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Then the data of the observation for all
parameters statistically analyzed by
calculating mean and standard deviation. The
data was analyzed using Graph pad prism5
software. These readings were compared using
one way ANOVA and Bonferroni’s post-test and P
values < 0.05 were taken as significant.

were

Approval for the study was taken from institution
ethics committee.

Figure-1: Anthropometric parameters males

age(yrs)

height(cms) weight(kg)

Table-1: Anthropometric parameters

There were total five groups. Five groups were
made depending upon the of
occupation. These groups were control group
(not exposed) [Male (n=33, age + S.D. 38.12+7.16
yrs),], exposed for 0-1 year [Male (n=29, age *
S.D. 39.15%8.18 yrs], exposed for 1-5 year [Male
(n=29, age * S.D. 38.16+8.14 yrs )], exposed for
5-10 year [Male (n= 30, age * S.D. 40.12+6.16
yrs)], exposed for more than 10 years
[Male(n=31, age * S.D. 39.99+7.66 yrs)].

duration

H not exposed

M exposed 0-1 yr
Hexposed1-5 yr
W exposed5-10 yr
H exposed >10yr

BMI(kg/m2)

PARAMETERS

Not exposed

Exposed

Exposed

Exposed

Exposed

(33) For O to 1 year | For1to 5 year For 5to 10 For more than
(29) (29) year(30) 10 year(31)
Age (yrs) 38.12+7.16 39.15+8.18 38.16+8.14 40.12+6.16 39.99+7.66
Height (cms) 166.45+11.15 168.14+10.14 165.45+11.45 168.14+£10.13 167.45+11.35
Weight (kg) 69.14+9.14 70.11+10.57 71.13+9.88 71.11+10.44 69.98+9.43
BMI (kg/m?) 23.13+ 2.38 24.59+ 2.24 23.61+2.41 23.99+ 2.33 24.13+ 2.58

Table-2: Lung function parameter in petrol pump workers according to the duration of exposure

PARA »

FVC(L) 4.120+0.56 4.118+0.53 3.980+0.50 3.840*+0.56 3.810**#+0.55
FEV1(L) 3.548+0.54 3.677+0.64 3.422+0.63 3.340*+0.51 3.33*+0.59
FEV1 (%) 86.780+5.54 85.58+5.14 84.580+4.98 83.45045.15 84.14+4.99
PEFR (L/SEC) 8.150+1.34 7.880+1.335 7.780+1.322 7.340+1.314 7.11*+1.33
PIFR (L/SEC) 3.121+1.11 3.22+1.23 3.11+0.94 3.01+0.81 2.88+0.75
FEF - 25-75% 4.291+1.01 4.150+0.94 4.050+0.98 3.980+1.11 3.91*+1.08
FEF - 25% 6.568+2.34 6.450+2.14 6.120+1.89 6.080+1.9 5.598+2.44
FEF - 50% 5.840+1.04 5.490+1.33 5.510+1.34 5.480+1.41 5.51+1.25
FEF - 75% 3.125+1.01 3.444+1.1 3.460+0.84 3.451+0.91 3.120+0.86

MVV 133.250+25.54 | 133.250+23.34 | 131.120+22.54 |130.250+23.54 132.580+26.54

Duration/exposure 0 6 m+1.13 3.57 yr+2.133 | 8.184 yrs+3.68 17.45 yr+ 3.66

*:1= p<0.05,**:= p<0.01 significant change (comparison between not exposed and other group)
#:= p<0.05 significant change (comparison between exposed{0 to 1 yr} and other group)
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Anthropometric parameter of the subjects is
shown in the figure 1 and table 1. All five groups
were matched in all anthropometric parameters.
Five groups didn’t differ significantly in these
parameters. Their average daily exposure was
about 10h/day.

Lung function parameters along with their mean
duration of exposure are shown in table 2. FVC
was significantly decreased in the petrol pump
workers with the history of exposure more than
5 years. It further deteriorated with increased
duration i.e. more than 10 years. Another
parameter which also showed a significant
decrease with more than 5 years is FEV1. FEF25-
75%, PEFR and PIFR also decreased significantly
in the workers exposed more than 10 years. No
significant change was seen in the other
parameters which were studied.

DISCUSSION

In the present study, significant reduction was
seen in the FEV1 (Forced expiratory volume in 1
sec), FVC (forced vital capacity) in petrol pump
workers who were exposed to more than 5 years.
Flow rates i.e. FEF-25-75%, PEFR and PIFR also
decreased significantly in the workers exposed
more than 10 years. However in this study, FEV1
(%) showed non-significant change, thus
suggesting restrictive type of lung disease.

Previously studies have been performed in petrol
pump workers and petrol filling workers.[3:4:591 In
these studies, lung function impairment was
seen. In a study done in petrol pump workers,
restrictive type of lung disease was seen, as in
ours.34]l In a study by Meo SA et all10], in the
subjects exposed to crude oil spill into sea water,
significant reduction in forced vital capacity
(FVC), forced expiratory volume in first second
(FEV(1)), forced expiratory flow (FEF(25-75%))
and maximum voluntary ventilation (MVV) ,
however this impairment was reversible and
lung functions parameters were improved when
the subjects were withdrawn from the polluted
air environment. Similar findings were observed
in cats following long-term exposure to diesel
exhaust.[11l However previous work involving

animal exposures to diesel exhaust and
pulmonary function tests has shown varying
results.[67] In our study also the lung function
impairment was seen in some lung function
parameter, however our study was different from
other study in the aspect that we had compared
our subject according to the duration of
occupation and we found significant change in
some lung function parameter with exposure of

more than 5 years.

In a study by Salvi S et all12], in healthy human
volunteers who were exposed to air and diluted
Diesel Exhaust under controlled conditions for 1
hr with intermittent exercise, marked systemic
and pulmonary inflammatory response was seen
but lung function parameters were normal. So it
is possible that lung function derangement may
occur at much later stage as in our study. What
may be the different causes of lung function
derangement? It may be because of pulmonary
inflammatory response as a result of diluted
diesel exhaust over the long duration. These
diluted exhausts may contain toxic compound
like hydrocarbons and metal like lead. Petrol
pump workers are exposed to these toxic
compounds for longer duration. These particles
may be responsible for structural damage and
impaired lung function.[13.141 Particles generated
from diesel exhaust are extremely small and are
present in the nuclei or accumulation modes,
with diameters of 0.02 nm and 0.2 nm
respectively.['5] These small sized particles, by
virtue of their greater surface area to mass ratio,
can carry a much larger fraction of toxic
compounds, such as hydrocarbons and metals on
their surface which may further impair lung
function. 15 Petrol pumps are situated on the
busy roads so the air pollutant may further
contribute to lung function impairement.4 Our
results were suggestive of restrictive type of lung
disease. In our study, forced expiratory flow
(FEF(25-75%)) also known as the maximum mid
expiratory flow rate also showed significant
decrease. It is a sensitive indicator of small
airway disease where most of the chronic
obstructive pulmonary disease starts.[16]
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Limitation of the Study

Most important limitation was that, we could not
get the ambient air quality data near the petrol
pump from the pollution control board due to
which we were not able to know the exact level
of suspended particulate mater, respirable
suspended particulate mater. It may be within
permissible limit or more than permissible limit.

Control group in our study was having sedentary
life style. We should have included group whose
lifestyle was comparable with that of the petrol
pump workers.

CONCLUSION

Petrol pump workers are vulnerable to develop
restrictive lung disease with involvement of
small airways, especially those who are involved
in the occupation for long duration (more than 5
years). We recommend further studies to be
performed in different cities to support our
findings with larger data,
recommending various measures to prevent ill
effect of the same in petrol pump workers.
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