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ABSTRACT: Petrol pump attendants are group of workers that are daily exposed to petrol fumes across petrol filling
stations in major cities within Nigeria and sub-Sahara Africa. The objective of this study is to evaluate the effect of petrol
fumes on changes in some cardiovascular parameters among petrol pump attendants in Ughelli, Delta State Nigeria by
measuring arterial blood pressure and calculating pulse and mean arterial pressure of 150 petrol attendants with age, sex
matched control within Ughelli metropolis and its environs. Data obtained show that the arterial blood pressure, pulse and
mean arterial pressure ranged from 108/60 - 140/92, 48 - 80 and 76 - 126 mmHg respectively. The result also revealed
that mean arterial pressure significantly (p<0.05) increase in the petrol pump attendant. More so, the systolic and diastolic
blood pressure increased in a duration of exposure dependent manner with significance (p<0.05) in petrol pump attendants
working for more than five years. The mean arterial pressure was significantly (p<0.05) increased in subjects working as
petrol pump attendants for less than five years and five years or more. Data also showed that the pulse pressure was not
adversely affected in the petrol pump attendants. In conclusion, this study has established that there are changes in
cardiovascular parameters of petrol pump attendants as shown with an increase in systolic, diastolic and mean arterial
pressure.
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In the recent past there has been an increased concern
about exposure to potentially harmful substances in
both workplaces and elsewhere in the environment
(Bourke, 2003). This study was carried out among
filling station attendants in Ughelli Delta State,
Nigeria. Exposure to petrol fumes was evaluated in
terms of work place exposure of more than a year, the
number of vehicles filled per day and work hour per
week. Ughelli metropolis is located along the East-
West federal highway for commuters travelling from
the south-west to south-eastern part of Nigeria. Petrol
also known as Premium motor spirit {PMS} or
gasoline is a complex combination of hydrocarbons
and non-hydrocarbons. About 95% of the components
in petrol vapour or fumes are alicyclic compounds and
less than 2% aromatics. (Gupta and Dogra, 2002).
Urbanization has resulted in great increase in number
of automobiles, petrol filling stations and workshops
for fixing vehicles. Workers engaged in these
environment are continuously exposed to petrol and
diesel fumes (Uzma et al., 2008). Petrol pump workers
are vulnerable to petroleum hydrocarbons through
intake of contaminated food, water, dermal exposure
or inhalation of vapour and air-borne soil (Azeez et al.,
2012). At these petrol pumps, as there is no provision
of self service, the fuel filling attendants are employed
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for fuelling of vehicles (Kesavachandran et al., 2006).
Apart from filling tasks, these fuel dispensers are also
engaged in works like unloading of fuel and daily
checking of fuel levels in the storage tanks (Periago
and Prado, 2005). Additionally, these fuel attendants
are exposed to the emissions liberated from the
tailpipes of the vehicles as many motorists routinely do
not turn down their vehicles while getting refuelled
thus, making these attendants substantially exposed to
various gasoline derivatives (Aleemuddin ez al., 2015).
Information on changes in cardiovascular parameters
due to exposure to petroleum by fuel pump attendants
are inadequate. Hence there is the need for a study of
this nature. The current study is aimed at assessing the
changes in cardiovascular parameters of petrol pump
attendants induced by fumes from petrol and to
ascertain the effect of duration of exposure on arterial
blood pressure pulse pressure and mean arterial
pressure among fuel attendants.

MATERIALS AND METHODS

Study Design: The material used during the study were
sphygmomanometer, stethoscope and questionnaire. It
is a cross sectional study which adopted one on one
interview and observation methods. Questions were
asked and answers recorded regarding education and
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socioeconomic status, work experience and use of
protective equipment like face masks.

Sample Size/Sampling Techniques: The sampling
technique used was stratified random sampling
method being that the population is made up of both
gender with different age range.

Subject Selection: Subjects were selected till the
number of the required age range was measured and
recorded. The study group included the petrol pump
attendants working at least 8 h/day or at least 40hr per
week for more than 1 year at various petrol pumps in
Ughelli metropolis.

Only consenting subjects who satisfy the inclusion
criteria were selected. The controls were recruited to
match for age, sex, and were drawn from different
residents in various supermarkets and the two urban
markets in Ughelli metropolis.

Inclusion Criteria: Petrol station attendant between
the ages of 18-40years. Duration of employment of
more than 1year. Petrol station workers who dispenses
PMS for more than 8 hours a day or for at least 40
hours per week, in line with criteria set by American
Conference of Governmental and industrial hygienist
and National Institute of occupational safety and
health(NIDSH) of America, on occupational exposure
limit to gasoline or Premium Motor Spirit.
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Fig 1. Changes in Arterial Blood Pressure among Petrol Pump
Attendants in Ughelli
*: p<0.05 when compared to control

Exclusion Criteria: Petrol pumps attendants who do
not give consent, smokers. Co-morbid clinical
condition that may affect or compromise the
cardiovascular system of subjects or participants, for
example congenital or acquired chest or spine
deformity like kyphosis, scoliosis or pigeon chest or
recent trauma or operation of chest. Malignancy, Left
Ventricular failure, Hypertension, past history of
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occupational exposure to substances that have been
documented to affect cardiovascular function.

Data Collection: This involved two steps. (1).
Collection of relevant data using an interviewer-
administered questionnaire (2). Measuring and
recording the blood pressure of subjects at work place
with permission from their immediate supervisor.
Blood pressure measurement was then carried out on

subjects that gave informed consent using
sphygmomanometer and stethoscope
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Fig 2. Changes in Pulse Pressure and Mean Arterial Pressure of
Petrol Pump Attendants in Ughelli
*: p<0.05 when compared to control

Ethical Clearance: Ethical clearance was sought and
obtained from the ethical committee of the Faculty of
Basic Medical Sciences, Delta State University,
Abraka, Consent forms were carefully designed to
seek approval of each participant prior to the study
(REC/FBMS/DELSU/19/66).

Data Analysis: Data were represented as mean
standard deviation. Statistical Analysis was done using
the IBM SPSS version 21.0 software, while means
were compared using One-Way Analysis of Variance
(ANOVA) and Student’s t-Test. Significance was
accepted at p-level less than 0.05.

RESULTS AND DISCUSSION

This result show representation of cardiovascular
parameters among petrol pump attendants in Ughelli,
Delta State. The present study determined the changes
and duration of exposure on systolic, diastolic, pulse
and mean arterial pressure in fuel attendants.

Changes in Arterial Blood Pressure of Petrol Pump
Attendants in Ughelli: The study showed that systolic
and diastolic blood pressure of petrol pump attendants
significantly (p<0.05) increased when compared to
control.
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Changes in Pulse Pressure and Mean Arterial
Pressure among Petrol Pump Attendants in Ughelli:
The pulse pressure of participants were observed to be
within normal range when compared to that of control.
However, there was significant (p<0.05) increase in
the mean arterial pressure of petrol pump attendants
when compared to control.

Effect of Duration of Exposure to Fuel Particles on
Arterial Blood Pressure among Petrol Pump
Attendant in Ughelli: Tt was observed that both
systolic and diastolic blood pressure of the attendants
increased in a duration of exposure dependent manner.
There was no statistical significance difference when
the systolic and diastolic blood pressures of petrol
pump attendants exposed to fuel particles for less than
five years was compared to control. Conversely,
exposure to fuel particles for five years or more caused
a significant (p<0.05) increase in the systolic and
diastolic blood pressures of petrol pump attendants
when compared to control.
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Fig 3 Effect of Duration of Exposure to Fuel Particles on Arterial
Blood Pressure of Petrol Pump Attendant in Ughelli; *: p<0.05
when compared to control

Effect of Duration of Exposure to Fuel Particles on
Pulse Pressure and Mean Arterial Pressure of Petrol
Pump Attendant in Ughelli: The study showed that
duration of exposure to fuel particles by petrol pump
attendants did not affect pulse pressure. It was also
observed that the pulse rate of petrol pump attendants
exposed to fuel particles of less than five years and
five years or more remained within control range, and
there was no statistical significance difference.
Furthermore, significant (p<0.05) increase in mean
arterial pressure was recorded in petrol pump
attendants exposed to fuel particles for less than five
years and five years or more but this increase in not
dependent on duration of exposure.

OVUAKPOR.

2073

150+
g 3 Control . .
E 3 Lessthan 5 Yrs
£ 100 2 5Yrs and More e
< e
3 o
o
o e
m l.l.l
& 507 2
K e
o
2 s
@ |_x—‘ |_x-‘ e

[} T oL T

T
Mean Arterial
Pressure

Fig 4. Effect of Duration of Exposure to Fuel Particles on Pulse
Pressure and Mean Arterial Pressure of Petrol Pump Attendant in
Ughelli. *: p<0.05 when compared to control

Pulse Pressure

Petroleum products are volatile, hence are readily
inhaled. Petrol pump attendants in Ughelli Metropolis,
rarely checked their health status nor wore personal
protective equipment to minimize the adverse health
effects of petroleum products vapours, therefore
warranting this study. This study showed that inhalation
of petroleum fumes led to significant (p<0.05) increase
in systolic, diastolic and mean arterial pressure, while
the pulse pressure was not adversely affected.
Furthermore, the mean value of systolic as well as
diastolic blood pressure increases with increased years
of exposure; this change was found to be statistically
significant (p<0.05) at the highest duration of exposure
to petroleum particles (five or more years). The mean
arterial pressure was also increased in the petrol pump
attendant, though not in a duration of exposure
dependent manner but significance (<0.05) was recorded
when compared to control. Conversely, the mean value
of pulse pressure was not increased according to year of
exposure, this change was not found to be statistically
significant. Findings of this research agrees with
outcome of previous study done by Azeez et al. (2015).
Also Akintonwa et al. (2003) showed that there was
significant elevation in both systolic and diastolic blood
pressure, about 12.5% of the petrol attendants had
systolic blood pressure varying from 141-160mmHg
while 28.6% had diastolic blood pressure ranging from
91-110mmHg. Data from this study also corroborates
previous study (Azeez et al., 2012) that documented the
pressor effect of petroleum hydrocarbon. Levecchio and
Fulton, (2001) earlier attributed the ability of petroleum
hydrocarbon to enhance the sensitization of myocardium
to catecholamines, impaired vagal activity and increased
Baroreceptor activity with resultant vasoconstriction and
increased arterial blood pressure.
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Previous study from Mills (2005) showed that inhaling
of petroleum hydrocarbons is responsible for the rise
in arterial and mean arterial pressure, this substantiate
the findings of this study. The study further reported
that  inhalation = of  hydrocarbons  elicited
vasoconstriction and impaired vascular tone. The
pressor effect caused by petrol fumes or particles could
be attributed to the ability of hydrocarbons to cause
sensitization of myocardium to catecholamines,
possible hindrance of vasovagal event as explained by
Levy and Pappano, (2001) with consequent
sympathetic effect as well as elevation of arterial blood
pressure as observed in the cardiovascular parameters
with exception to pulse pressure, in the petrol
attendants. Bartoli er al. (2009) revealed that
inhalation of petroleum hydrocarbons leads to increase
baroreflex sensitivity. Baroreceptors are sensors in the
blood vessels which function in the short term as a part
of the baroreflex negative feedback system.
(Levecchio and Fulton, 2001). These
mechanoreceptors reset in the maintenance of a normal
arterial pressure (Ganong, 1997). Therefore, the
pressor effects of the petrol fumes or particles
observed in petrol attendants could explain the
increase in arterial blood pressure and mean arterial
pressure. It is important to know that petroleum
products are risk factors of cardiovascular
dysfunctions (Anderson and Loomis, 2003; El-Menyar
et al., 2005) which are major problems among refinery
workers, inhalant abusers, as well as the general
population at large since they form an important
component of life, thus accounting for clinical
complications resulting in increased mortality (Ritchie
et al, 2003). The severity of cardiovascular
complications linked with petroleum products
inhalation could be related to the various components
petroleum  products. The volatile aromatic
hydrocarbons contents in petrol may be responsible for
the pressor effect and rapid adjustment of the
baroreflex to the elevated arterial blood pressure
compared to the increased baroreflex sensitivity found
in diesel and kerosene-exposed rats, with lower
aromatic hydrocarbons.

Conclusion: In conclusion, this study has established
that there are changes in cardiovascular parameters of
petrol pump attendants induced by the inhalation of
petrol fumes as shown with an increase in systolic,
diastolic and mean arterial pressure. The current study
has also demonstrated the variability of cardiovascular
function seen in petroleum pump attendants.
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