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Abstract 

Gas station workers have high health risk due to exposure to gasoline and associated volatile compounds. The study aimed to understand knowledge, attitude and practice (KAP) of gas station workers regarding health impacts of gasoline and other VOCs and safety practices used for protection in work environment. The study was carried out on 33 gas station workers by using 19 closed ended questionnaires as an instrument in 15 Bole sub - city gas stations. Gas stations were selected using lottery method, to pull out a name randomly from a hat. Codes were given for all of respondents to collect data easily. Data was collected using a structured questionnaire adapted from published articles. The result showed that 69.6% respondents had good knowledge and 72.7% had positive attitude significant health impacts of gasoline, but only 21% wore personal protective equipment’s (PPE) not significantly implemented safety practice. Gas station workers adopting 7% workplace safety practices underscores the need for employers in the sector to identify workplace hazards, adopt safety measures to curb them, train new employees and retrain staff to have reliable knowledge , attitude and safety practices on the health impacts of VOCs such as gasoline. Provision of personal protective equipment (PPE) for daily use is critical to minimize the health risk. Ethiopia health office should set out rules to protect gas station workers.

Keywords: Volatile Organic Compounds, Knowledge, Attitude, Practice, Safety, Hazards

1. INTRODUCTION

1.1. Background of the study
According to the US agency for toxic substances and disease registry ATSDR, (1995) there are typically more than 150 chemicals in gasoline including small amounts of benzene, toluene, xylene, methylbenzene and trace amount of contaminants such as lead. Gas station workers are a high - risk group and are directly exposed to volatile organic compounds (VOCs) with no control over the length and frequency of exposure despite safety regulations  (Chiabhlaem et al., 2016). 

Gas station attendants are exposed to several occupational hazards which may limit their efficiency and productivity. The safety of people and protection of the environment are major concerns at gas stations (HSE, 2017). 

Safety practices depend on having good knowledge about danger and harmful effects of VOCs (Wiwanitkit, 2006). Safety majors put in place against harmful chemicals which will then translate to the appropriate beliefs and attitude to the health risks associated with exposure to gasoline. Therefore, there was the need of gas station workers to be made aware of these adverse effects ( Keretetetse  et al., 2008).

Gasoline is a volatile flammable liquid used as a fuel especially for internal combustion of engines. Gasoline is produced through the distillation and refining process of crude petroleum. The gasoline discussed in this profile is automotive gasoline used as fuel for engines in automotive and other vehicles. Gas station is a place where gasoline and lubricants for vehicles are sold. The actual composition of gasoline varies with the source of the crude petroleum, the manufacturer and the time of year (ATSDR, 2000).
 The knowledge, attitude and practices of gas station workers play a role on the health impacts of gas station workers. The gasoline chemicals caused health problems as a result of exposure and handling of petroleum products. Exposure and handling of petroleum products at gas station by gas station workers is a major issue in the world today (Madhura et al., 2015). 
Millions of gas station workers in the world today are facing a Variety of occupational health issues at gas stations (Cibelem, 2006). According to Rick et al. (1995), gasoline attendants are vulnerable to be exposed to the hazards substances which are contained in gasoline. These hazards substance include benzene, toluene and xylene (BTX). It causes different health problems to the people who exposed to it. 
According to Laurelize et al., (2014), these chemicals are aromatic hydrocarbon components of petroleum, diesel and chemical solvents. They pose high risk to human health, even in small amount. Benzene, toluene and xylene are colorless, volatile soluble and flammable with high carcinogenic potential. This indicate that gas station workers need petrol protective equipment’s (PPEs)  in order to protect  themselves from health impacts they pose. These chemicals are present in the air through gasoline fumes and emission of auto-motives engine at the gas stations.
 Moreover, Laurelize et al., (2014) stated that exposure to such chemicals may cause gastrointestinal disorder such as stomach ache, heart burn and poor digestion, allergies and respiratory problems compromised. In addition, Isaac et al., ( 2015) have carried out a study on fuel attendants in Ghana and South Africa and reported that 99% of fuel attendants were exposed to inhalation of vehicles exhaust fumes and 98% were exposed to petrol vapor. Thus, health problem experienced by gasoline attendants are all work related and were dominated by musculoskeletal disorder, low back pain, headache and dizziness. Therefore, to minimize and protect the risk fuel attendants should wear safety masks, eye glass and hand gloves. 

Studies have reported that inhalation of benzene in the environment causes mucus membrane irritation, heart attack, cancer of the lung, brain and stomach, leukemia, aphasia, dermatitis and bone marrow depression (international journal of sciences, engineering and technology research (IJSETR, 2015). Cases of hematological disorders and respiratory failures due to exposure of persons to benzene at filling stations in less developed countries reported. Hence, the safety of these classes of workers should raise serious public health concern. Due to the environmental impacts of gasoline stations and its attendant adverse public health consequences, there needed to study safety measures that could help in stemming these harmful effects. This paper therefore, will discuss the knowledge, attitude and practices of gas station attendants on the health impact of the petrol and the negative effects of public service gas stations on human health and highlights some control measure needed to avoid these hazards (IJSETR, 2015).

Gasoline is mixture of saturated and unsaturated hydrocarbons. Gasoline fuels contain approximately 62% alkanes, 7% alkenes, and 31% aromatics and additives (Caprino et al., 1997). Typically, gasoline chemicals including small amounts of benzene and tetraethyl lead are toxic; some such as benzene are carcinogenic. Gasoline presents a serious health hazard, which is rapidly being exacerbated by the increasing number of cars on the road. For example, Tulsa, an industrial town located in northern - east Bosnia and Herzegovina cars designated to be used leaded petrol was doubled in ten months 35000 to 70000 cars. Every day 59 gas station workers employed at Tulsa gas stations. Workers exposure occurring during the pouring of gasoline result in chronic gasoline poisoning (Anonymous, 1996). 

Many of harmful effects seen after exposure to gasoline are due to the individual chemicals in the gasoline mixture, such as benzene, lead and oxygenates. Breathing small amounts of gasoline vapors can lead nose and throat irritation, headaches, dizziness, nausea, vomiting, confusion and breath in difficulties. Some effects of skin contact with gasoline include rashes, redness, and swelling. Allergic reactions hypersensitivity has been reported but these are rare occurrences (Rodamilans, 1996). 

Gasoline vapors can cause central nervous system depression (Verelas, 1999). Prolonged and repeated exposure to n-hexane can cause irreversible damage to the peripheral nervous system. Two types of nervous system action are seen: an acute narcotizing effect induced by high concentrations and axonal neuropathy associated with repetitive or continuous exposure to n-hexane (Spencer, 1980). Lead can produce adverse effects, not only on mental functions, virtually on every system of the body. Ninety percent or more of the lead in the body eventually accumulates in the bones and may stay there for a lifetime (Goyer, 1993). 

In the United States, the Prevention Act of the Environmental Protection Agency (US EPA) passed regulations in 1973 to rule out the use of lead in gasoline. Such act has not been passed in European countries. The excretion of inorganic and total lead was investigated in the urine of workers who were exposed to tetraethyl lead (Romieu et al., 1997). 

Long-term exposure has been shown to lead modified number of red blood cells (Klaassen et al., 1996). Lead, even at low levels of exposure, is now recognized to be toxic, and it is difficult to discern a threshold for lead toxicity in a population exposed to lead at levels nearly 200 times those experienced by pre-industrial humans. Almost all of the blood lead is in erythrocytes, from which it is taken up by soft tissues and stored primarily in bone. This substance has demonstrated half-lives for blood and soft tissues, which can be less than a month and long-term storage in bones with half-life of more than 20 years. The toxic effects of lead on the haemopoietic system and kidneys are well known (Tilburg et al., 1993).

 As of now, there are still different views on the existence of negative effects of lead on the human and animal liver exposed to this metal. Chronic, heavy exposure to volatile leaded gasoline results in encephalopathy, cerebellar and corticospinal symptoms and signs, dementia, mental status alterations, and persistent organic psychosis (Tenebain, 1997). However, heavy metal lead may cause carcinogenic changes. Some studies in gasoline- exposed workers indicated an increased mortality risk from malignant melanoma. This was result of exposure to gasoline, benzene, or sunlight, or combination of these factors (Wong et al., 1993). 

Some laboratory animals that breathed high concentrations of unleaded gasoline vapors continuously for 2 years developed liver and kidney tumors. However, there is no evidence that exposure to gasoline causes cancer in humans. Benzene is an aromatic organic hydrocarbon present in gasoline. Benzene toxicity involves both marrow depression and leukemogenesis caused by damage to multiple classes of hematopoietic cells and variety of hematopoietic cell functions (Schlosser et al., 1998). In milder forms of benzene toxicity individual cytopenias may occur: anaemia, leucocytopenia and thrombocytopenia (Savitz et al., 1997). The production of benzene metabolites, largely in the liver, is followed by their transport to the bone marrow and other organs. The covalent binding of hydroquinone to spindle fiber protein could explain inhibition of cell replication by benzene (Snyder et al., 1994). 

Benzene and their metabolites were added impacts on oxidative stress and antioxidant factors (Travis et al., 1992). The effects of lead are always the same regardless of whether it enters the body through breathing or swallowing. The effect level for lead is not known (Silbergeld, 1996). The literature on the toxicology of lead provides little evidence of the neurotoxicity of organic lead (Schwartiz, 1994). 

It has been well known for decades that organ-lead compounds are potent neurotoxic on the central nervous system. Triethyl lead, the major metabolite of tetraethyl lead, was shown to disrupt cytoskeletal elements, particularly neurofilaments, at very low levels of Nano molar concentrations (Romieu et al., 1997). 

Occupational exposure to gasoline has been associated with numerous neurological signs including effects on intellectual capacity, modifications of psychomotor and visual-motor functions and delayed memory (Schwarz, 1995). After long-term gasoline lead exposure, however behavioral effects are less well recognized. Oxygenates are used as antiknock agents in place of lead derivatives and as substitutes for high octane aromatics in fuel (Born, 1994). 

Oxygenates include substances such as ethanol, methanol, methyl tertiary butyl ether (MTBE), ethyl tertiary butyl ether (ETBE), tertiary butyl alcohol (TBA), and tertiary amyl methyl ether (TAME). Short term effects symptoms of oxygenates such as nausea, headaches, and sensory irritation were reported. Cancer effects tumors have been observed at multiple sites in rats and mice after exposure to high levels of MTBE. After high MTBE exposure, female mice showed increased incidence of hepatocellular adenoma and male rats showed increased incidence of renal tubular cell tumors and interstitial –cell testicular tumors ( Bird, 1997). 

Methanol is well absorbed in humans following inhalation. It produces a transient mild depression of CNS with headache, vertigo, and vomiting. There is little evidence from available information of human health effects from low-level exposure which demonstrates that methanol vapors as a gasoline additive can cause acute adverse effects to health (Lington, 1997). 

Few studies have been conducted on the health effects of other oxygenate. They deserve substantial investigation of they are likely to be placed in widespread use (Lee, 1996). Gasoline engines always produce carbon monoxide, CO. When CO is inhaled it bounds with haemoglobin, displacing oxygen and forming carboxyl hemoglobin in a lack of oxygen to the body cells. Continued exposure can lead to vomiting, loss of consciousness, brain damage, heart irregularity, breathing difficulties, muscle weakness, and even death.  Exposure to gasoline compounds and lead in Addis Ababa has not been controlled. The researcher studied the knowledge, attitudes and practices of gas station workers on health impacts of gasoline and the relationship between gasoline exposure and the effects of inhaled gasoline in a group of workers at Bole sub - city, gasoline stations, and evaluated a spectrum of potential exposure effects. ( Wixtrom et al,.1992).

Occupational health and safety of the workers and environment at petroleum stations is still a serious issue, which has classified diesel engine exhaust as carcinogenic to humans (Burton, et al., 2016). Car refueling procedure is a major source of exposure to benzene for the working attendants, while also for the people living in the close vicinity of an urban gasoline station. The main interest of studies on benzene is focused on its continuous and prolonged exposure to relatively low levels, both in occupational and environmental settings (Fenga, et al., 2016). 

Preventive measures were adopted during the last few years, such as a reduction in the quantity of benzene in gasoline, the installation of systems to extract solvent vapors on gasoline pumps. Human health is significantly affected due to rapid urbanization and industrialization that has caused various pollution problems. Gas service station workers, who worked near volatile organic compounds (VOCs) sources, such as gasoline vapor emissions, and motor vehicle exhausts, may be exposed to highly elevated VOCs levels (Gaur, et al., 2016). 

Despite of the importance of gasoline as a source of energy in Sudan for developing of different activities, there are some problems and consequences of gas stations activities and processes from health and environmental perspectives. It also impacts on human health for the workers and the neighboring residence because of air pollution due to the vapors of gasoline components, such as Volatile Organic Compounds, Cadmium & Lead. On the contrary, petroleum stations activities can threat the health and safety of people, who are providing the services, in case of non-compliance to the health and safety policy and regulations (Chartier, 2014). 

All these activities contribute to air, soil, and underground water pollution; Gasoline is a dangerous substance; it is an extremely flammable liquid and can give off vapor at room temperature which can easily be ignited, even at low concentrations 1.4% mixture with air.  If not handled safely it has the potential to cause a serious fire and/or explosion. It is presents risks to human health and to the environment (UR, 2016). 

  A gas station is a facility where gasoline or other fuels are sold and where maintenance and minor automobile repair services may be conducted. A gas station consists of a gas bar with gasoline outlets and typically other associated facilities such as car washes, automotive services, convenience stores and food services. Purpose and Application to describe exposures and risks to public from incidental exposures to petrol formulations commercially for sale. The report specifically does not include diesel or aviation fuels, nor any combustion products resulting from the normal use of this gasoline.  As a high volume consumer product, the frequency and amount of use of petrol creates many potential exposures in a typical day. Petrol has a high vapor pressure and rapidly evaporates at normal ambient temperatures. Small spills of petrol in filling stations can therefore contribute to significant air concentrations. For example, it has been reported that the concentration of petrol in air at a filling station during the filling of an automobile petrol tank was up to 99 ppm (ATSDR 1995).

Petrol, as a low viscosity hydrocarbon mixture, also represents a significant health hazard if ingested, through incidental aspiration. No threshold is known below which there is no risk of aspiration pneumonia from oral ingestion of petrol. Therefore, mouth-siphoning of petrol can lead to serious pulmonary toxicity, including pneumonia, as well as transient central nervous system, CNS effects. The purpose of this risk assessment is to characterize the acute and chronic health risks from petrol exposures to non-occupationally exposed under conditions of typical use, or in anticipated accidental exposure scenarios. 

Two notable components of petrol from a toxicological perspective are benzene and lead. For instance, as J Fowels, (2015). Cited Lead was banned from gasoline in New Zealand in 1996, but since petroleum can contain naturally occurring traces of lead, the Fuel Regulations 2011 still contain an allowable level of 5 mg/L (5 ppm). Blood lead levels in New Zealand have correspondingly fallen since the early 1990’s. Benzene levels in New Zealand gasoline have similarly decreased since the 1990’s, with formulations now able to achieve an impurity level nearly down to 0.1%.  Information available from the Ministry for Business, Innovation, and Employment’s routine analyses of petrol for quality assurance purposes indicate that the benzene concentration of gasoline are in New Zealand are typically below 1%, averaging 0.74 and 0.78 during 2013–2014 and 2012–2013, respectively, while toluene and C8 hydrocarbon (xylenes and ethylbenzene) concentrations vary but are typically near 10% (J Fowels, 2015).

The two primary health concerns: Lung-related issues such as asthma and bronchitis: Inhalation of air emissions, including acute and chronic exposure to hydrogen supplied, sculpture dioxide and other emissions. Direct exposure ingestion of soil or dermal contact with soil containing chemicals of concern associated with oil and gas activities  Ingestion of contaminated water from activities associated with oil and gas development, including construction, operation, spills, and waste management practices of industry Ingestion of contaminated food, including concentrations, in addition to the environmental exposure pathways identified above, the consider potential human health impacts associated with explosions and accidental releases, as well as impacts on water bodies and soil from spills, leaks and waste dispose ( Davidson, et al., 2001).

The environment of gas stations exposes gas station attendants to innumerous risks and health hazards, which should be considered harmful to the health status of these workers. Among the risks are: contact with fuels and other chemical products, remaining close to fuel pumps, noise, heat, cold, risk of being run over, robbery, repetitive movements, standing for long hours, and work overload due to the different functions they perform.

 According to ATSDR, 1995 there are chemical products to which gas station workers are exposed, such as aromatic hydrocarbons, benzene, toluene and xylene (BTX), components of gasoline and chemical solvents. The chemical agent benzene, which poses a high risk to human health, even in small amounts, is an colorless, volatile, soluble, flammable liquid with high carcinogenic potential. It is present in the air through cigarette smoke, gasoline fumes, and emissions of automotive engines, in gas stations, and chemical industries, among others Automobiles are considered to be the main source of benzene. Therefore, we note the continuous exposure of individuals working at gas stations during work hours (Marta et al., 2015 ).

 Exposure to benzene has been subject to environmental and occupational control worldwide due to being a contaminant and its harmful potential related to the possibility of causing diseases, such as myeloid leukemia and lymphoblastic leukemia. According to Marta Regina cited in 2015 data from the National Cancer Institute of Brazil, indicate that benzene, toluene and xylene are the contaminants that pose the highest risk of cancer development due to occupational and environmental exposure.

 The toxicity of benzene does not depend on the route it is introduced into the organism, though the main routes are respiratory from the inhalation of fumes, the digestive tract and skin. Contamination through skin depends on skin integrity, hydration, and temperature. Such exposure may cause gastrointestinal disorders such as stomach aches, heartburn and poor digestion; allergies and itching skin may be observed, especially on the hands; changes in the central nervous system such as dizziness may be observed, while the respiratory system may be compromised. Due to uncertainty in regard to safe levels of exposure to benzene, differences among individuals in terms of sensitivity to absorption (Marta et al., 2015).
1.2. General Objective

To understand the knowledge, attitude and practices of Addis Ababa, Bole sub city gas station workers on health impacts of gasoline, kerosene and other flammable hydrocarbons handled in the gas station.
1.3. Specific Objectives
· To examine safety  practices of Bole sub city gas station workers to minimize exposure and unsafe handling of gasoline

· To investigate the knowledge of Bole sub city  gas station workers on the health impacts of  gasoline
·  To identify the attitude of Bole sub city gas station workers on the health impacts of gasoline.

1.4. Hypotheses 

Health impacts caused as a result of prolonged exposure to gasoline are associated to the knowledge, attitude and safety practices of gas station workers.
2. Literature Review
2.1. The health impacts of gasoline on gas station workers 
 The exposure and handling of petroleum products and its toxicity on the gas station workers have been viewed by different authors in varies countries. According to Moolla et al. (2014) a report on a diesel refueling service station in South Africa, Johannesburg, it was reported that fuel attendants are exposed to diesel exhaust fumes, as well as emissions from petroleum pumps on a daily basis. They are at risk to adverse health effects associated with inhalation of volatile organic compounds (VOCs) released. There are multiple safety and health risks associated with gasoline at gas stations among gas station workers such as illnesses (Roxana, 2008). 

The VOCs released include benzene, toluene, ethyl, benzene and xylenes (BTEX), which have a high level of toxicity. Moreover, (Cerzar-Vaz et al., 2012) reported on a study of gas station workers in south Brazil on risk perceptional accidents that gas station workers are at high risk of their work environment. During their working days, they are exposed to various occupational risks generated by chemical risk factor. This includes contact with fuel, more specifically with the chemical benzene which will cause skin irritation or toluene and xylene which could cause eye redness. These chemical agents are the major concern in gas station that associated skin lesion and intoxication of the airway and digestive track. In addition Emelike, highlighted that exposure to petroleum fumes among petrol station attendants in Nigeria is highly toxic and are potentially damaging agents to the nose and eyes and could cause anemia (Emelike et al., 2015).

2.2. Personal Protective Equipments and Safety Practises in Gas Stations

Petrol, also known as gasoline in some countries, is produced from crude petroleum through the distillation and refining process. According to the US Agency for Toxic Substances and Disease Registry ATSDR, there are typically more than 150 chemicals in petrol, including small amounts of benzene, toluene, xylene, methylbenzene, and trace amounts of some contaminants, such as lead. How the petrol is made determines which chemicals are present and at what concentrations in the mixture. The actual composition varies with the source of the crude petroleum, the manufacturer, and the time of year (ATSDR 1995).

There are different petroleum-derived hydrocarbon fuels. The petrol discussed in this risk assessment is that mixture of petroleum-derived hydrocarbons used as fuel for engines in automobiles and other vehicles, such as motorbikes and equipment such as lawn-mowers. Other types of distillate fuels, such as diesel and jet fuels, and fuel oils, are not included in this risk assessment. 

New Zealand consumed, per capita, 508 kg of petrol, measured in oil equivalents in 2011. In terms of country rankings, this figure places New Zealand at 10th out of 136 countries for which data were reported for that year. There are several literatures highlighting the health impacts of gasoline attendants working in gasoline service stations. According to (Laureliz et al.,, 2014) a study was done on the use of personal protective equipment by gas station worker in Brazil. the study reported that personal protective equipment (PPE) protect professionals from risk and harm to health in work place and is among the main equipment protecting the most vulnerable routes of exposure against chemical products that are used in the gas stations, such as hood for the head and neck, goggles, overall or gloves. However, the study reported that there were no established specific PPE to be used by workers exposed to benzene, toluene and xylene found in petrol fumes and diesel. In addition, it was reported that boots and aprons were predominated. However, the arms remained exposed as the sleeves were short. 

Personal protective equipment, protect professionals from risk and harm in the workplace. Among the main equipment protecting the most vulnerable routs of exposure against chemical products that are used in gas stations, such as a hood for the head and neck; face shield and goggles; shoes; gaiters pants; overalls; safety kit composed of pants, jacket or pullover, respirator, air purifier and gloves. Companies should provide these devices to their employees free of coast, according to the need of the task performed. The same study was done by Laurellize et al., (2014), highlighted that there are several behaviors executed by the fuel attendants that were not safe at the gas station. Firstly, rags that used by workers to clean their hands remained on the gasoline pumps the entire time. In addition, most workers remained entire time at the work with their hands soiled either fill while having snacks in the gasoline stations without washing their hands.  
As P.Chilcott, (2007) reported that exposure to petroleum vapor in poorly ventilated area may cause rapid onset of unconsciousness, aspiration of vomits or inhalation of aerosol during manual siphoning. Hence, inhalation may cause dizziness and excitement in coordination. Ingestion may cause nausea, vomiting and diarrhea while petrol vapor may be irritating to the eyes and respiratory system (P.Chilcott, 2007).
 In addition, Rick et al., (1995) have reported that fuel attendants working in fuel stations in US were experiencing health effect on their human body system inclusive of cardiovascular, gastrointestinal, hematological, hepatic, renal and neurological system. Undoubtedly, according to the agency for toxic substance and disease registry (ATSDR, 2000), a study was done on animal and it was proved that acute inhalation of kerosene and aerosol affects lungs and cause bronco constriction. According to  study conducted in Brazile by Claric, (2015) to minimize work place risks gas station workers personal protective device reported by gas station workers that could minimize the work place risks are gloves, mask, clothes, safety glasses, and apron and also cited that strategies identified by gas station workers that can be taken to minimize risk in the work places are: avoiding contact with the fuel ,wash hands regularly ,use PPD , drink too much water, exercise regularly , conduct workshop with manager and health care for workers. According to the research conducted in Nigeria on 105 gas station workers by Nneka et al.,( 2017 )workers reasons for not using PPE included that the Equipment’s are not available (57.1%) , workers not aware of them (22.9%) and Equipment’s cause discomfort  (15.7%) because of these reasons none of gas station workers neither used eye goggles nor respiratory masks always ( Claric, 2015).

2.3. The Effects of Educational Level and Age Range on Gas Station Workers 
Education level and age range have also contributed to the knowledge, attitude and safety practices of gas station workers. A study carried out by Afolabi et al., (2011) shows that out from the 54 gasoline attendants only 1.9% (n=1) of the primary education level gasoline attendant knew about the safety practice and safety of the gasoline service station while the rest do not know. On the other hand, the study also show  that the age range between 18 - 24 year old, 53% knew about the safety while only 11.2% above 30 years of age knew about the health safety of the gasoline service station. From those previous studies, it was know that the prolonged exposure of gasoline attendants at the gasoline services station had been associate with health problems. On that note, educational level and age ranges of gasoline attendants have impacts on the knowledge, attitude and safety practices of gasoline station workers and are facing health problems as a result of exposure to petroleum products at the gasoline service stations (Afolabi et al., 2011).

2.4. Health Effects of Toluene 

Toluene is a clear, colorless liquid with a distinctive smell. All no isolated toluene is used in a BTX mixture added to gasoline to improve octane ratings. Nearly half of the isolated toluene is used to produce benzene (IARC, 1988).

.About one - third of the isolated toluene is used as a solvent in paints, coatings, adhesives, inks, and cleaning agents. A portion of the isolated toluene goes into the production of polymers used to make nylon, plastic soda bottles, and polyurethanes. Toluene is also used as a starting material in the synthesis of trinitrotoluene (TNT). The remainder is used for pharmaceuticals, dyes, nail polish, and the synthesis of organic chemicals. Toluene was once used as an anthelminthic agent against roundworms and hookworms. With benzene and xylene. Toluene occurs naturally in crude oil and in the toluene tree. It is produced in the process of making gasoline and other fuels from crude oil, in making coke from coal, if you are exposed to toluene, many factors determine whether you will be harmed. These factors include the dose how much, the duration how long and how you come in contact with toluene. You must also consider the other chemicals you are exposed to and your age, sex, diet, family traits, lifestyle, and state of health. (ATSDR, 2000).

Safety consciousness towards occupational health and safety aspects varies from industries to industries. Matters pertaining to safety issues also vary between countries (IARC, 1982). 

Gas stations have hazardous effects on workers as well as occupants residing close to them. Workers and occupants exposed to gasoline, vapor emissions and motor vehicle exhausts for a long duration therefore found to have high elevated (VOCs) level. Study conducted by Duangduaon et la., (2008), demonstrated that gas station workers exposed to higher VOCs levels than workers who not in direct contact with VOCs. The health risk assessment conducted shows that gas station has lifetime cancer risk due to high level of benzene and 1-3 butadiene  ( Duangduaon et la., 2008).

VOCs associated with gasoline vapor emissions and motor vehicle exhaust, are pollutants of concern because of their toxicity reported in studies conducted by (IARC, 1987) other studies conducted on occupational exposure to VOCs from gasoline vapor emissions (IARC, 1987).

2.5. Acute Toxicity of Gasoline Chemicals 

Petrol is not considered to be acutely hazardous by any route of exposure, according to the criteria developed by the United Nations Globally Harmonized System (UN GHS) classification scheme However, despite this lack of classification, ATSDR describes the acute toxicity of petrol as being potentially lethal to children when swallowed, in amounts as small as 10–15 g approximately 500–1500 mg/kg (ATSDR, 2014).

 In adults, 20–50 g (approximately 300–800 mg/kg) can cause severe intoxication. Table 1 summarizes toxicological hazard classifications for petrol. The acute toxicity hazard of petrol stems from the ingestion of low viscosity hydrocarbons, which can lead to accidental respiration and pulmonary toxicity. According to the ATSDR, (2015), the types of leukemia and lymph proliferative diseases known to be the cause of benzene exposure are many, including acute lymphocytic leukemia, chronic lymphocytic leukemia, multiple myeloma, and non-Hodgkin’s lymphoma. However, as analyzed by Tilburg et al., (1993), numerous epidemiological studies show that the risk of exposure varies as function of time. As result, an increased discussion on the latent period of several pathologies, for several types and exposure levels, including to the inhalation exposure to C6H6 has been recorded (Table 1).
Table 1 Summery of hazards values for benzene, ethyl benzene, toluene and xylene according to ATSDR, ( 2015).

	Sources 
	Value 
	Endpoints 

	Benzene 
	0.027mg/cm3
	Leukaemia in workers

	
	0.028mg/cm3
	Decrease lymphocytes count in worker's 

	
	0.03mg/cm3
	Decrease B-cell count in workers 

	
	0.003mg/cm3
	Human hematology 

	Ethylbenezine 
	1mg/cm3
	Develop toxic city 

	Toluene 
	37 mg/cm3
	Respiratory, CNS, and eyes irritation problem 

	
	0.3mg/cm3
	Developmental effects 

	
	5mg/cm3
	Neurological effects 

	Xylene 
	22mg/cm3
	Respirator, eye irritation 

	
	0.7mg/cm3
	CNS, respiratory problems and developmental effects 

	
	0.1mg/cm3
	CNS effects



3. Material and Methods

The method used was questionnaire method which consists of 19 close ended questions. Data was collected using a structured questionnaire adapted from Nneka et la., (2017) articles which conducted on 33 gas station workers in 15 Bole sub - city gas stations.  Gas stations were selected using lottery method pulling out a name randomly from a hat and listing the names orderly. Codes were given for respondents based on the list order of gas stations to collect data easily.  Research questions were filled by selecting and giving the question papers for those who are confirmed their consent by filling the consent form before they take the question paper. The materials used were structured questions, laptops and note books.


4. Results 
The majority 30 (90%) of gas station workers were Men and the rest 3 (9%) of the workers were Women. Most of the workers 17 (51.5%) were in the age  range of between 20 and 29; the average age of the workers were 35 years ; 25 (75.1%) of  workers were single and 6 (18.1%) of them were married;  Most of the workers 21 (63.6%) had educational attainment of at least primary school levels (Table 2).
Table 2: Socio demographic characteristics of respondents
	

	Variables
	Categories 
	n = 33
	Percentage  (%)

	Age(in years)
	20 -29
	17
	51.5

	
	30 - 39
	13
	39.3

	
	40 - 49
	2
	6.1

	
	50
	1
	3

	Sex
	Men
	30
	90.9

	
	Women
	3
	9

	Marital status
	Single
	25
	75.5

	
	Married 
	6
	18.1

	
	Separated 
	2
	6.1

	Education 
	Illiterates
	2
	6.1

	
	Primery
	21
	63.6

	
	Secondary 
	10
	30


Table 3 Shows, 19  ( 57%) of gas station workers were temporarily employed and 14 ( 42.2%) of them were permanently employed; most of 31 ( 93.3%) of workers  had worked for 6  to  7 days per week; 31 (93.9%) of workers had worked above 8 hours per day(Table 3).
 Table 3: Worke experiences , employment and working days and hours of  Bole sub – city gas station workers.
	Variables 
	  Categories 
	n = 33
	Percentage  (%)

	Work experiences in years 
	1-3
	13
	39.3

	
	4-6
	17
	51.5

	
	7-9
	2
	6

	
	Above 10
	1
	3.03

	Employment 
	Permanente
	14
	42.2

	
	Temporary 
	19
	57

	Working days per week
	1 - 3
	1
	3.03

	
	4 -5
	1
	3.03

	
	6 -7
	31
	93.3

	Working hours per day
	2 - 5
	1
	3.03

	
	6 - 7
	1
	3.03

	
	Above 8 
	31
	93.9


Table 4  shows that, 16 (48.8%) of the gas station workers had good attitude regarding  health impacts of gasoline at work place; 18 (54.5%) of the workers had positive attitude about health problems caused as a result of prolonged exposure to VOCs; 19 (57.5%) of the workers had good attitude of wearing PPEs can protect  workers from exposure to gasoline or other VOCs ( Table 4).
Table 4 :Respondents attitudes on the  heath impacts of  gasoline on gas station workers 
	Variables of attitude of workers
	Yes
	Percentage  (%)
	N = 33
	Percentages (%)

	Do you think working in gas stations causes health problems? 
	16
	48.48
	17
	51.5

	Do you think prolonged exposure to VOCs can cause health impacts 
	18
	54.5
	15
	45.5

	Do you think wearing PPEs can protect workers from gasoline or other VOCs
	19
	57.5
	14
	42.4


Table 5 shows that, 31 (93.9%) of respondents understood workers should have safety protective guide lines in gas stations; 25 (75%) of understood workers should wear PPEs during shift work time; 27 (81%) of workers should wash hands during work shift; 26 (78.8%) of workers should eat or drink in work place.
Table 5: Respondents knowledge on  heath impacts of  gasoline on gas station workers 
	Variables work knowledge of respondents
	Yes
	Percentage(%)
	NO
	Percentage  (%)

	Exposure to VOCs is harmful to health
	24
	72.7
	9
	27.2

	Should workers have protective guide line regarding health impacts of VOCs 
	31
	93.9
	2
	6

	Should workers use PPE during shift work times
	25
	75
	8
	24

	Should workers be trained on using PPE
	27
	81
	6
	18

	 Should workers wash hands during work shift
	29
	87
	4
	12.1

	 Should workers eat or drink in workplace
	26
	78.7
	7
	21


 Table 6 shows that only 7( 12.1%) out of  33 gas station workers wore personal protective equipments in other words 4 ( 21%) of workers wore PPE while  the majority 26 (78.8%) were not wore PPEs. Most of the respondents not yet understood of safety practice measures, such as using mobile phone while dispensing gasoline were 27 (81.8%); workers  that were eat or drink in work place 27 (81.9%). On the other hands, gas station workers who were awared of sfety practice measures such as washing hands before eating at gas stations 26 (78.8%);  workers who were not smoke close to the pumps 31 (93.3%); workers who were checked car engines switched off before dispensing gasoline 31 (93.3%) ( Table 6).
Table 6: safety practices of Bole Sub City gas station workers 
	Variables work safety practices
	Yes
	Percentage (%)
	No
	Percentage (%)

	Wash hands before eating or drinking at work
	26
	78.8
	7
	21

	Wash, bath and change cloth after work
	29
	87.8
	4
	21

	 Eat or drink while working 
	27
	81.9
	6
	18

	 light a match or smoke close to VOCs
	2
	6
	31
	93.9

	Ensure car engines are switched off while dispensing VOCs
	2
	6
	31
	93.9

	Ensure good nozzle handling 
	2
	6
	31
	93.3

	 Answer cell phone while dispensing VOCs
	27
	81.8
,21
	6
	18.1

	Use PPE while dispensing VOCs
	7
	
	26
	78.8

	Use hand gloves
	4 
	12.1
	29
	87

	Use nose masks
	1 
	3.03
	32
	96.07

	Use safety glasses
	2 
	6
	31
	93.3


Figure 1 shows personal protective equipments that were used by the gas station workers .The figure illustrate that 12.1% of the fuel attendants were used  hand gloves, 3.02% were used nose masks and only 6% were used safety glasses personal protective equipments (Figure 1).
Figure 1: Use of Personal Protective Equipments by Gas Station Workers

5. Discussion 

Health impacts of Petroleum Products such as benzene, toluene and xylene (BTX) due to unsafe handling and unprotected exposure by gas station workers associated with knowledge, attitude and safety practices as from what the research found out. In line with a study carried out in South Africa, Johannesburg by Molla et al., ( 2014), gas station workers exposed to diesel fumes and emission from fuel pumps have high level of toxicity from Benzene and Toluene , this indicate that  gas station workers are exposed to toxic chemicals. Hence, the research has found out that gas station workers in Addis Ababa, Bole Sub-City are exposed to petroleum products as a result of unsafe handling, lack of knowledge and attitude regarding the chemicals toxicity of BTXs. 

According to Rick et al. (1995), gasoline attendants are vulnerable to be exposed to the hazards substances which are contained in gasoline. These hazards substance include benzene, toluene and xylene (BTX). It causes different health problems to the people who exposed to it.

As shown in figure 1, 12.1% of the gas station workers used hand gloves, 3.03% of gas station workers used nose mask and 6% of gas station workers used safety glasses, which confirm that poor safety behavior practices by gas station workers examined. Majority, 87% of gas station workers didn't use hand gloves, 96.07% of gas station workers didn't use nose masks and 93.3 % of gas station workers didn't use safety glasses due to poor supply of personal protective equipments (PPE) by the gas station management. Poor supply of PPEs enforces the workers unable to use hand gloves, nose mask and safety glasses. Using PPEs very poorly and unsafely expose gas station workers for numerous health problems.

Table 6 shows that 87.8% of gas station workers wash after working and change close, 81.8% of gas station workers answer cell phone while dispensing gasoline carelessly. 81.9% of gas station workers eat or drink while working, this indicates that gas station workers lack awareness about the use of personal protective equipments and health problems caused as a result of unsafe and unprotected exposure to VOCs especially for benzene, toluene and xylene.

Table 4 shows that 48.4%  of the gas station workers think working in gas stations can cause health problems, 54.5%  of the gas station workers think exposure to VOCs can cause health impacts and 57.5%  of the gas station workers think using PPEs can protect workers from exposure to VOCs this indicates that gas station workers have very good attitude regarding PPEs. This related problem was lighted by Laurellize et al.,( 2014) in the Brazil gas station workers about the personal protective equipments (PPE). It was reported that boots and aprons were predominated. However, the arms remained exposed as the sleeve were short. In addition, the study reported that personal protective equipment protect professional from risk and harm to health in the workplace and is among the main equipment protecting the most vulnerable routes of exposure against chemical products that are used in the gas stations. However, the study reported that there were no established specific PPE to be used by workers exposed to benzene, toluene and xylene found in petrol fumes and diesel.

According to Table 5, 93.9% of gas station workers agree to have protective guidelines regarding health impacts of gasoline and other VOCs. 75% of gas station workers believed that workers should use PPEs during shift work and 81% of gas station workers agreed workers should be trained how to use PPEs. 87% of workers believed workers should wash hands during work shift and also 78.7% of gas station workers agreed workers should eat or drink in work place this indicates that workers have poor knowledge about the health impacts of gasoline and other VOCs.

 63.6% of gas station workers were from primary education level with poor understanding on the safety practice and handling of the petroleum products at the fuel service station. This was supported by Afolabi et al., (2011) in their study which shows that out from the 54 fuel attendant only 1.9 % of the primary education level fuel attendant knew about the safety practice and safety of the refilling service station while the rest do not know. Afolabi et al., (2011)also stated that the age range of fuel attendants between 18 – 24 year old 53% knew about the safety while only 11.2% above 30 years of age knew about the health and safety of the of the refilling service station. This has imply that education level and age range do contribute to the health problem faced at the fuel service station. 

6. Conclusion and Recommendations 

6.1. Conclusion

The knowledge, attitude and practices of gas station workers  plays a role on the health impacts of gas station workers as a result of unprotected exposure and unsafe handling of gasoline and other volatile organic compounds  (VOCs). Chemicals in VOCs benzene, toluene, xylene and contaminants such as lead causes different kinds of health problems, starting from depression and dizziness up to blood cancer (leukaemia). 

6.2. Recommendations 

In light of the findings from the research, the following are recommended; 

· Every Bole sub city gas station should supply personal protective Equipments (PPE) for gas station workers before work begins 

· to minimize and protect the risk  gas station workers should wear safety masks, eye glass and hand gloves

· Training new employees 

· Gas station employers should employee gas station workers considering their knowledge, attitude and safety  practices regarding the work

· Ethiopian health ministry should set rules regarding on health impacts of VOCs 
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Appendix I

  Consent Form for Bole sub - City Gas Station Workers 

Title of the project "knowledge, attitude and practices of gas station workers, on the health impacts of the fuel, in Bole sub-city, Addis Ababa, Ethiopia." I confirm that I have read and understood the information about the project as provided in the participant information sheet dated. I confirm that I have had the opportunity to ask questions and the researcher has answered any questions about the study to my satisfaction. I understand that my participation is voluntary and that I am free to with draw from the project at any time, without having to give reason without any consequences. I understand that I can withdraw my data from the study at any time. I understand that any information recorded in the investigation will remain confidential and no information that identifies me will made publicity available. I consent to use of the data in research, publications, sharing and archiving as explained in the participant information sheet. I consent to begin interviewing being recorded as part of the project Yes.

 I agree to take part in the above titled study.
 ________________________________
                 Worker's Name
                                      Date                      Signature


  Researcher                                                      Date                             Signature                              


Appendix II

 Research Questionnaire for Bole Sub City Gas Station workers 

The research in titled the knowledge, attitude and practices of gas station workers on health impacts of fuel, in Bole sub city. The research was purposely designed to find out if exposure or handling of fuels by the fuel attendants is associated with the knowledge, attitude and practices of gas station workers on health impacts of fuel. Your participation in this research will be highly valued as it continues to support biology research in our country. Therefore, all information provided is treated as strictly confidential and will not be released by the investigator under any circumstances. 

 Background of the respondents 
Gender:    Male                                                    Female                          

 Age:         20 - 29                                          30 - 39
                40- 49                             
50 ≥

 Marital status: 
Married 

not married 

Separated 

Educational background 
Not educated  

Completed primary education 

Completed secondary education 

University 

1. did you employee permanently or temporarily?

       Permanently                                           temporarily
2. How many years did you work in this gas station?

  1 - 3


 4–- 6

          7 - 9


  10 - 12

3. How many days do you work per week?

1 - 3

        4 - 5

        6 - 7 

4. How many hours do you work per day?

      2 - 5

      6 -7

         8 ≥ 

 5.  Do you think working in gas stations may expose you for health problems?

Yes                                              No 

6.  Exposure to VOCs can cause health problems?

Yes                                  No

7.  Do you have any safety rules and regulations regarding the health impacts of VOCs?

Yes                                              No 

8.  When one worker replaces the other one, do you think they have to wear PPE ?

Yes                                              No 

9.  Do you think gas station workers must train how to use PPE?

Yes                                              No 

10.  Do you think workers must wash their hands after they finish jobs?

Yes                                              No 

11. Do think gas station workers can eat or drink at working place

Yes                                              No 
12. Do you wash your hands before you eat or drink?

Yes                                              No 

13.  After work do you take shower and change your clothes?

Yes                                              No 

14.  Do you smoke or use match at working place?

Yes                                              No 

15.  Do you eat or drink while you are at working place

Yes                                              No 

16. Do you tell to drivers to switch there motors before discharging the fuel?

Yes                                              No 

17. Do you hold the nozzle carefully?

Yes                                              No 

18. Do you pick up your phone while you are filling the gas?

Yes                                              No 

19. Which PPE do you use, while you are at gas station?

Hand glove

Nose mask

Safety glasses

Thanks for participation 

35

