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ABSTRACT 

In Nigeria, the number of retail petrol stations keeps increasing due to the lucrative petroleum 

market as a major fuel and economic capital source in the country. Therefore, assessing how 

the retail petrol station contributes to the health and environmental risks within the country is 

vital in ensuring the safety and well-being of Nigeria’s population. Retail petrol stations are a 

major source of employment in Nigeria. These retail petrol stations sell petroleum products to 

customers, such as petrol, diesel, kerosene, and cooking gas. The study aimed to assess and 

identify health outcomes and explore the perception and awareness of health hazards related to 

retail petrol stations in Ilorin, Kwara State and those employed in the sector.  

A sequential explanatory strategy mixed-methods approach was adopted in conducting this 

study.  The research was carried out in two stages, i.e., the pilot and the main study phase. A 

quantitative survey and checklist were used to obtain information on the characteristics of Ilorin 

retail petrol stations and the sociodemographic characteristics of selected subjects employed at 

the retail petrol stations.  Thirty-six operating retail petrol station was chosen for the pilot study.  

The thirty-six retail petrol stations in the pilot study were also used for the main study phase. 

Information and sociodemographic factors and quality of life were collected from 96 retail 

petrol station employees and a comparison group of 200 people within a university setting as 

representative of the general population. Quality of life information was collected using the 

SF-36 questionnaire. In the qualitative stage of the main phase study, in-depth interviews and 

focus groups were conducted to explore the perception and awareness of health and 

environmental risks associated with retail petrol stations.  The interview was conducted with a 

retail petrol station manager and a public health officer.  Three focus groups were conducted 

among six retail petrol station owners, seven retail petrol station attendants and 20 

environmental health officers.   

The study results show poor occupational health and safety management practices among the 

selected retail petrol stations and poor awareness and knowledge of health risks related to RPS 

among RPS owners. Potential factors responsible for the no statistically significant difference 

between the retail petrol station employees and the general population’s quality of life in this 

study were also identified. The public and environmental health officers were aware of the 

health and environmental risks associated with RPSs. This study emphasises the need for policy 

amendment, increased awareness of environmental & health improvement, and collaborative 

partnership between stakeholders in tackling retail petrol stations related issues. 
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2. CHAPTER ONE: INTRODUCTION 

 

1.1 Background of the Study 

The work environment is defined as an environmental condition in which an individual 

performs their tasks, i.e., work environment relates to everything around an employee during 

their work, whether physical or non-physical, that can affect the health and duty of the 

employee directly or indirectly (Pulungan, 2020; Sugiyanta et al., 2021; Yusof, 2021).  

According to Nidaul Izzah et al. (2019) and Afandi and Ardiana (2021), the work environment 

can be categorised into a physical and non-physical work environment. The physical work 

environment is the conditions of the environment such as noise, temperature, air, lightning, 

workspace, layout, odour, colour, etc., around employees (Setyaningrum, Pawar and Pujiono, 

2021; Simbolon and Oktafien, 2021). The non-physical work environment comprises all 

conditions related to relationships at work (relationship with work colleagues, relationships of 

superior with subordinates, and relationship of subordinates with superiors (Juliandra and 

Purba; Setyaningrum, Pawar and Pujiono, 2021). Both the physical and non-physical work 

environment influences the well-being, welfare, health, and productivity of employees either 

positively or negatively (Aisyah, Deswindi, and Indrajaya, 2020; Nuramalina and Cahyadi, 

2021). Employers are shouldered with the responsibility of providing an appropriate and 

conducive working environment for their employees (Pulungan, 2020).  

Employees of an organisation are an important human resource that aids the achievement of an 

organisation’s goal (Hulls et al., 2020). According to Pitchforth et al. (2020); Colenberg, Jylhä, 

and Arkesteijn (2021), the health and well-being of an employee are influenced by factors of 

the physical work environment such as office design, air quality, ergonomics, lighting, and 

noise. According to the World Health Organisation, the health of an individual is defined as 

the "state of complete physical, mental and social well-being and not just the absence of disease 

or illness" (Fallon and Karlawish, 2019). Despite the lack of a consensual definition of well-

being, Huppert and So (2013), cited in Marsh et al. (2020), defined well-being as positive 

mental health. The well-being of an individual could be evaluated subjectively (a person’s 

evaluation of the quality of their own life) and by objective criteria such as leisure time or the 

level of income (Sutton, 2020). Generally, the work environment is important to employees’ 

work-life balance because it is symbolically considered a second home for the employee 
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(Saleem, Shenbei, and Hanif, 2020).  Work-life balance is a term that reflects the balance of an 

employee's work, personal life, and family commitments (Sanchez-Hernandez et al., 2019). 

The balance between employee work, personal life, and family commitments does not refer to 

equality but rather the desired balance of the stated aspects at a point in an individual's life and 

career (Adkins and Premeaux, 2019). 

Furthermore, the work or job characteristics of an employee within the work environment, such 

as skill variety, task identity, task significance, autonomy, and feedback, also influences the 

attitudinal and psychological conditions of the employee (Steyn and Vawda, 2014; Johari and 

Yahya, 2016; Senen et al., 2020; Matsuo, 2021; Yagil and Oren, 2021). The job characteristics, 

work environment, and employee motivation influence the employee's quality of work-life 

(Akar, 2018; Leitão et al., 2019; Nair and Subash, 2019; Younis et al., 2020; Leitão et al., 

2021; Mulyana, 2021). An employee’s quality of work-life is defined as an aspect of their 

overall quality of life affected by work.  The components that affect employees’ work-life 

quality include health hazards, working time and conditions, job security, payment mode for 

salary, etc. (Muindi and K'Obonyo, 2015; Klein et al., 2019). The quality of life of an individual 

can be defined as the quality of the physical and social environment in which individuals fulfil 

their personal needs and want (Power, 2020; Brown, 2021). The quality of life of an employee 

comprises lots of life aspects such as subjective well-being and health, the balance between 

personal life and work, etc., which depends on the culture of the organisation they work 

(Eurfond, 2017).  

Due to the significant effect of the work environment on the employee's quality of work-life 

and work-life balance, the work environment is considered an important setting for health 

promotion due to its access to a large population of employees (Magnavita, 2018; Brogan et 

al., 2020; Pham et al., 2020). Workplace health promotion is defined as a collaborative effort 

by employees, employers, and the entire society towards improving the health and well-being 

of individuals at work and targets factors related to motivating, safe, and enjoyable workplace 

(Ejlertsson et al., 2018; Verra et al., 2019; Gorgenyi-Hegyes et al., 2021). The social welfare, 

economic, physical, and mental health of employees can be promoted in an organisation by 

health behaviour change, workplace health promotion, and environmental protection measures 

(Hsu et al., 2021). Workplace health protection is defined as the collaborative activities that 

protect employees from occupational illness and injury, ranging from basic safety training to 

the use of protective equipment and job organisation that improves workplace safety (Pescud 

et al., 2015). It is vital to promote and protect the well-being and health of employees because 
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it helps to produce a healthy workforce within any organisation, which in turn increases 

productivity and performance of the organisation (Hymel et al., 2011; Day and Nielsen, 2017; 

Sorensen et al., 2018; Fehér and Reich, 2020; Gorgenyi-Hegyes et al., 2021). 

This research highlights and discusses industries, especially the petroleum industry, as a 

potential source of environmental pollution that exposes the employees in the industry to risk 

factors that affect their health and well-being. Focusing on petroleum industrial-related 

environmental pollution and its health effects on employees in this industrial sector does not 

imply that other industrial sources of environmental pollution are less detrimental to human 

health or less of public health concern. Environmental pollution is a growing public health 

issue (Ajibade et al., 2021). Environmental pollution is defined as the introduction of harmful 

substances into the environment (combination of microorganisms and living organisms known 

as the biotic components and the atmosphere, hydrosphere, and lithosphere, known as the 

abiotic components) (Manisalidis et al., 2020). Environmental pollution (E.P.) and its 

associated detrimental effects on human health are considered a severe problem, making 

environmental pollution a global public health concern and an increasing area for research 

studies (Attademo et al., 2017; Ajibade et al., 2021). The effects of environmental pollution 

are not limited to human health but affect sustainable social and economic development (Dong 

et al., 2020). The industrial sectors are closely related to environmental pollution (Zhu and Xia, 

2019; Hao et al., 2020). Various environmental pollutants such as particulate matter, heavy 

metals, volatile organic compounds, ozone, sulphur dioxides, carbon monoxide, polycyclic 

aromatic hydrocarbons, and nitrogen dioxide are emitted from the complex industrial activities 

(El Bab and Jauregui, 2015; Eom et al., 2018; Kim et al., 2020; Sbai et al., 2021; Wang et al., 

2021).  

As part of the industrial sector, the petroleum industry is one of the significant sources of 

environmental pollution due to the wide consumption and use of petroleum products and their 

derivatives (Nigri et al., 2020). Several toxic substances harmful to human health and the 

environment are released from petroleum industry activities. The activities of the petroleum 

industry that causes the release of toxic compounds into the environment include crude oil 

production, oil refinery, petrochemical products, transportation, distribution, and storage of 

petroleum products (Raza et al., 2019; Bodo and Gimah, 2020; Varjani et al., 2020; Chenhao 

and Yupeng, 2021).  Benzene, Toluene, Ethylbenzene, and Xylene, commonly known as 

BTEX, Volatile Organic Compounds (VOC), and Polycyclic Aromatic Hydrocarbons (PAHs), 

are common environmental pollutants released from petroleum activities into the environment 
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(Varjani et al., 2018; Treviño-Reséndez et al., 2021; Virdi et al., 2021). Environmental 

pollutants from activities of the industrial sector like the petroleum industry enter the human 

body through ingestion, inhalation, or skin absorption causing detrimental effects such as 

cancer, acute bronchitis, asthma, leukaemia, chronic obstructive pulmonary diseases, 

neurological effects, eye and skin diseases (Alsbou and Omari, 2020; Lu et al., 2020; Yousefian 

et al., 2020; Aminiyan et al., 2021; Dobaradaran et al., 2021; Wang et al., 2021; Wu et al., 

2021). According to research, employees working in petroleum industries are exposed to a 

significant level of various environmental pollutants such as BTEX, VOC, PAHs emitted from 

the industries which are harmful to human health (Al-Harbi et al., 2020; Darwish et al., 2020; 

Moridzadeh et al., 2020; Mihajlović et al., 2021; Qafisheh et al., 2021).  

 

1.2 Study Overview and Rationale 

In Nigeria, the participation of independent marketers in the downstream sector of the 

petroleum industry has been enormous, especially in the marketing and sale of petroleum 

products, due to the increasing demands for petroleum products in Nigeria (Okonkwo et al., 

2014; Akankali and Elenwo, 2015).  Thus, there has been an increasing number of retail petrol 

stations (registered facilities for the storage and sale of petroleum products such as gasoline, 

liquefied petroleum gas and dual-purpose kerosene to consumers) by independent marketers 

established for easy accessibility to consumers in different states across the country (Ambituuni 

et al., 2014; Oloko-oba et al., 2016; Abdullahi and Adedayo 2017; Odipe et al., 2018). The 

RPSs in Nigeria are owned by both the government (the Nigerian National Petroleum 

Corporation (NNPC) and the private sector, including both the foreign and indigenous sectors. 

And they are regulated and monitored by the Petroleum Products Pricing Regulatory Authority 

(PPPRA), the Department of Petroleum Resources (DPR) and other government agents 

(Ehinomen and Adeleke, 2012). The indigenous sectors are made up of private independent 

petroleum marketers. There has been an increasing number of independent marketers since the 

scheme was introduced to the petroleum industry in 1978 (Ehinomen and Adeleke, 2012). The 

independent marketers owned about 19,000 out of 25,000 registered retail petrol stations in 

Nigeria (Udo, 2017).  

The increasing number of RPSs has been a source of employment for many graduating youths, 

thereby reducing the unemployment rate and showing the beneficial factor of small and 

medium enterprises in Nigeria. According to the National Bureau of Statistics, 55.4 % of 
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Nigeria’s youth population within the age group of 15-34years are unemployed or 

underemployed (National Bureau of Statistics, 2019). A large number of people are employed 

in the retail petrol station in various roles such as attendants, managers, drivers, and 

supervisors.  

Although the retail petrol station in Nigeria plays a vital role in reducing youth unemployment, 

however, retail petrol station employees such as attendants are exposed to various work hazards 

(chemical, biological, physical, ergonomics and safety hazards) in their workplace (Hilpert et 

al., 2015; Moro et al., 2015; Tiu and Dubey, 2017; Zoleikha et al., 2017; Iyanda, 2018; Johnson 

and Umoren, 2018; Moghadam et al., 2020). As briefly highlighted in the introduction, the 

environment in which an individual carries out their tack or job plays an important role in the 

general well-being and quality of life. Employees who help with sales and refuelling vehicles 

with petrol & diesel (leaded and unleaded) and other petroleum products daily to the customer 

at retail petrol stations in developing countries are commonly called attendants/ petrol 

attendants (Moolla et al., 2015). Retail petrol station attendant (RPSA) is exposed to health 

hazards through skin contact and inhalation of different toxic chemicals from the gasoline, 

which has been associated with both mild (headaches, dizziness, throat irritation, vomiting, 

confusion, breathing difficulties, and nausea). And serious health problems (blood cancer, 

neurological damage, impotence, hypertension, and anaemia) (Abou-ElWafa et al., 2015; 

Monney et al., 2015; Awasthi, 2016; Alsbou and Omari, 2020; Lu et al., 2020; Yousefian et 

al., 2020; Aminiyan et al., 2021; Dobaradaran et al., 2021; Wang et al., 2021; Wu et al., 2021). 

Vapours released during gasoline loading, refuelling, and combustion from moving vehicles 

are sources of volatile organic compounds, especially BTEX. BTEX is the group of VOCs 

hazardous for non-occupational or occupational exposure when inhaled (Al-Harbi et al., 2020).  

Baghani et al. (2019) reported elevated BTEXs concentration around RPSs. Oil and gas 

industry employees are exposed to high levels of BTEX (Moridzadeh et al., 2020). Retail petrol 

station employees are exposed to and affected by the combination of air pollutants and solvents 

present in their work environment. VOC (volatile organic compounds) causes severe damage 

to the health of workers due to its classification as an associated human intoxication hazard 

(Al-Harbi et al., 2020). Exposure to BTEX has been recognised as a serious health problem for 

various occupations. It is associated with different human health problems such as kidney and 

liver failure, memory loss, headaches, insomnia, cardiac damage, respiratory diseases, and 

neurological damage (de Deus Honório et al., 2020; Temam et al., 2020). Retail petrol station 

employees are occupationally exposed to BTEX, a risk factor associated with miscarriage in 
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female RPSA, and chromosomal abnormalities are found in RPS employees exposed to BTEXs 

(Silvestre et al., 2020). Retail petrol station employees are also exposed to physical risk factors 

such as exposure to extreme temperature, noise pollution from generators and vehicles, and 

biological risk factors like fungi, bacteria, viruses, etc., from various interactions with people. 

The psychological risk factors exposed to retail petrol station employees include violence, 

repetitive movement patterns, etc. The physical, biological, chemical, and psychological risk 

factors could create or increase occupational accidents and diseases that could endanger the 

life and health of RPS employees (Cezar-Vaz et al., 2012). 

In addition, the factors that influence people’s quality of life are not only limited to work-

related risks and exposures (e.g., job stress) but also include lifestyle factors and demographic 

factors such as gender, age, marital status, education attainment and sleep pattern or duration 

(Rabanipour et al., 2019).  The working population are a key element of a nation’s economy, 

and employees are key assets to organisations’ success; therefore, it is important to ensure the 

health and well-being of the entire population to promote good quality of life. Hence, it is 

necessary to assess and evaluate the quality of life as an important health indicator among the 

workforce in various organisations. This study focuses particularly on employees in retail 

petrol stations in Nigeria.  

The federal republic of Nigeria is a western African country sharing boundaries with Benin in 

the West, Niger in the Northwest, Chad in the Northeast, and Cameroon in the East (Anyanwu 

and Okoye, 2017). At the south-eastern edge of the West African region lies Nigeria between 

4°N, 3°E, and 14°N, 15°E. Nigeria's area size is 923,768 square Kilometres with a total of 853 

kilometres of coastline near the Gulf of Guinea (Library of Congress, 2008). Nigeria gained its 

independence in 1960 (Sohn, 2020).  The five major topographical regions in Nigeria are the 

low coastal zone on the Gulf of Guinea; mountainous areas beside the eastern border, including 

the country's highest point, the Chappal Wadi (2419 meters); a stepped plateau that extends to 

the northern border with more than 1,200 meters in sea level; hills and plateaus to the north of 

the coastal zone; and Niger - Benue River Valley (Library of Congress, 2008). Nigeria is a 

populous country known for its religious, ethnic, and cultural diversity (World Bank Group, 

2019). Abuja is the capital of Nigeria, and it is located in the Northcentral zone of the country 

(Lifongo et al., 2014). Figure 1.1A  shows the outline of the map of Africa on the World Map. 

Figure 1.1B shows the outline of Nigeria's map on Africa’s map. Figure 1.1C shows the Nigeria 

map with the location of its 36 states. Nigeria operates on a federal system of government 

(Antom, 2021). Constitutionally a federal government system requires a country to be divided 
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between a governing authority and constituent geopolitical units (Obidimma and Obidimma, 

2015; Emmanuel and Olaniran, 2020). Therefore, Nigeria is divided into thirty-six states with 

a federal capital territory, according to the Federal Republic of Nigeria's 1999 constitution 

(Obidimma and Obidimma, 2015; Antom, 2021).   Lagos, the former capital of Nigeria, is 

ranked the largest city in Sub-Saharan Africa and the most populous city in Nigeria, with about 

9 million people (Okolie et al., 2017; Varrella, 2020b). The climate in Nigeria varies from arid 

in the Northern region to tropical in most other areas of the country (United States Agency for 

International Development (USAID), 2012). Furthermore, the country’s climate is 

characterised by dry (Harmattan) and rainy (wet) seasons (Sufiyan et al., 2020). The rainy 

season is caused by the air mass from the South Atlantic Ocean (Tropical Maritime Air Mass), 

while the dry season is caused by the dust-laden air mass origination from the Sahara Desert 

(Tropical Continental Air Mass) (Eludoyin and Adelekan, 2013).  

Figure 1.1A. World map (Worldatlas, 2021); Figure 1.1B. Map of Africa (Fakunle, 2013); 
Figure 1.1C. Map of Nigeria (Nigeria High commission, 2021) 

 

1.2.1 Nigeria Population and Workforce 

Nigeria is one of the nine most populated countries globally, with an estimated population of 

about 206 million people in the year 2020 (World Bank Group, 2019; Varrella, 2020a). Fifty 

per cent of Nigeria’s population is aged under 19 years, and a small percentage (2.7%) of people 

are aged 60 years and above (United Nations Population Fund (UNFPA), 2020; Varrella, 

2021). Across the world, Nigeria has one of the youngest populations and is ranked 18th with 

the lowest median age in the whole of the world and Africa (Varrella, 2021). In 2019, 49.3% 

of Nigeria's population were female, while 50.7% were male (World Group, 2019a; World 

Group, 2019b).  Nigeria comprises about 374 ethnic groups speaking about 250 languages 

(Okolie et al., 2017). According to the World Bank data, the country's total labour force in 



8 
 

2020 was 62,242,745 (World Bank Group, 2021). Nigeria's labour force comprises people aged 

15 to 64 years who are employed and unemployed but actively looking for jobs. The country’s 

labour participation rate among this age group was 53.4 percent in 2020 (Plecher, 2020; 

Trading Economics, 2021). According to the Nigeria National Bureau of Statistics (2021), 

Nigeria had unemployment, underemployment, and youth unemployment rate of 33.3%, 

22.8%, and 42.5%, respectively, in 2020. 

 

1.2.2 Nigeria Resources 

Nigeria is abundantly blessed with natural resources, including limestone, coal, zinc, lead, iron 

ore, tin, niobium, arable land, crude oil, and natural gas. The country's economy is highly 

dependent on crude oil. Presently, about 86 per cent of all Nigeria's export revenue is made 

from petroleum export (Ogunleye, 2008; Organisation of the Petroleum Exporting Countries 

(OPEC), 2021). In Nigeria, over 40 different solid mineral resources exist in an estimated 

number of 450 locations, but most of these resources are present in tiny amounts or with no 

commercial prospects (Olade, 2019). In addition, the discovery of crude oil and over-

dependence on petrol revenue in Nigeria led to the negligence and continuous rapid decline of 

the solid mineral industry in the past decades. But the mining industry has been experiencing 

a constant revival with growing expectations (Merem et al., 2017).  

 

1.2.3 Petroleum Industry in Nigeria 

Production of crude oil in Nigeria commenced at about 5000 barrels per day (BPD) in 1958, 

two years after its discovery in commercial quantity by Shell Petroleum in 1956 

(Adewusi,1998; Aigbedion and Iyayi, 2007). The status of Nigeria as a crude oil-producing 

nation was confirmed following crude oil discovery in Bonu and Afam after the initial 

discovery in Oloibiri in the Niger delta (Aigbedion and Iyayi, 2007). The discovery and 

production of crude oil in Nigeria led to an influx of multinational exploration and production 

companies such as Texaco, Agrip, Chevron, formerly known as Gulf, Mobile, and Elf, formerly 

known as Safrap, in the early sixties. They were later joined by other companies such as Great 

Basins, Japan petroleum, Occidental, Ashland, Phillips and Deminex (Adewusi,1998). 

Therefore, the oil industry in Nigeria became the backbone of the country's economy, 

producing an estimated 2.5 million barrels of crude oil per day. The state of Nigeria was given 
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ownership and control of oil and gas natural resources according to the amended petroleum act 

in 1969 (Fajana, 2005).  

In addition, Nigeria became a member of OPEC (Organisation of the Petroleum Exporting 

Countries) in 1971 (U.S Energy Information Administration (U.S EIA), 2016). Furthermore, 

because of the high quality of the crude oil produced due to its low sulphur contents, the 

petroleum industry in Nigeria invites a lot of investment annually (Ogri, 2001). Developed 

countries also desired Nigeria’s crude oil because it is easier to refine into jet fuel or petrol than 

other crude oil. In addition, varieties of sweet and light crude oil grades like the Escravos Beach 

and Bonny light were produced in Nigeria (Wapner, 2017). According to Fajana (2005), 

Nigeria had a proven and possible reserve of about 24 billion and 80 billion barrels, 

respectively; the country was recognised as the sixth-largest producer of crude oil in the world. 

In 2015, Nigeria was identified as the fourth largest exporter of liquefied natural gas (LNG) 

globally and Africa's largest crude oil producer, according to the U.S Energy Information 

Administration (U.S EIA) report on Nigeria country analysis (U.S EIA, 2016). While in 2018, 

Nigeria was ranked the fifth largest exporter of LNG in the world and the second-largest proved 

crude oil reserve in Africa at the end of 2019, with approximate 37.0 billion barrels of crude 

oil (US EIA, 2020). Nigeria produced approximately 2.0 million barrels per day in 2019 but 

signed an agreement as an OPEC member to reduce its production to 1.41 million barrels per 

day in 2020; this agreement ends in April of 2022 (US EIA, 2020). 

The petroleum industry in Nigeria is classified into the upstream and downstream sectors 

(Aigbedion and Iyayi, 2007). The upstream sector deals with crude oil exploration and 

production activities, while the downstream sector deals with refining, distributing, and 

marketing petroleum products to end-users (Godfrey and Oritsematosan, 2015). Exploration of 

oil and gas resources in the upstream sector by oil companies in Nigeria occurs both offshore 

and onshore (Oti and Mbu-Ogar, 2018). Figure 1.2 shows the institutional regulatory structure 

of the upstream, downstream, and service provider monitoring and regulation in Nigeria by the 

Department of Petroleum resource that regulates the operation of the oil and gas industry in 

Nigeria. In the upstream operation monitoring and regulation, the DPR regulates the Nigerian 

National Petroleum Corporation, which oversees the operation of Integrated Data Services 

Limited (IDSL), Joint Venture (J.V.), Nigerian Petroleum Development Company (NPDC), 

and Production Sharing Contract (PSC). The DPR regulates and monitors the International Oil 

Company's (IOC) Joint Venture (J.V.), Production Sharing Contract (PSC), and Service 

Contract (S.C.). Also, the DPR monitor and regulate the operation of Indigenous Operators 



10 
 

(I.O.), Sole Risk (S.R.), Production Sharing Contract (PSC), and Marginal Field (M.F.). The 

Department of Petroleum Resources regulates the operation of the Nigerian National Petroleum 

Corporation, which comprises the Refineries, Nigerian Gas Company (NGC), and Petroleum 

Products Marketing Company (PPMC). In the downstream operation monitoring and 

regulation, the DPR also regulates the operation of Major and Independent Marketers. The 

DPR regulates the special, major, and special categories under service provider monitoring and 

regulation (DPR, 2017). 

 

 

Figure 1.2. Nigerian oil and gas regulatory agency structure (DPR, 2017) 

 

1.2.4 Retail Petrol Station (RPS) as a Small and Medium Enterprises in Nigeria  

There is little accommodation for small and medium enterprises (SMEs) in Nigeria's oil and 

gas industry (Aigboduwa and Oisamoje, 2013). However, the retail petrol stations in the 

downstream sector of the oil and gas industry are categorised as small and medium enterprises 

based on the number of employees, which is less than 300, according to Nigeria’s definition of 

SMEs in Oyedokun and Micah (2019). The indigenous sector of the petrol industry in Nigeria 

is made up of independent petroleum marketers. There has been an increasing number of these 

independent marketers since the scheme was introduced to the petroleum industry in 1978 

(Ehinomen and Adeleke, 2012). The National Policy defines small and Medium Enterprises 
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(SMEs) or Micro Small and Medium Enterprises (MSMEs) as businesses with less than 250 

employees and less than five hundred million Naira turnover per annum (Osunde, 2016; Bank 

of Industry, Nigeria, 2018).  The SME sector is known for performing a vital role in the world's 

economy (Kot, 2018). By ensuring diversification and growth of industrial production and 

achieving the main development goals, the SMEs can act as a driving force for industrial and 

economic development. In addition, SMEs make up a large proportion of business in almost 

all countries globally, and it creates the majority of jobs and outputs in the private sector 

(Yunusa and Paul, 2018). Despite the presence of various natural resources in Nigeria, the 

country is still confronted with challenges of high youth unemployment, recession, and 

deteriorating oil revenues, among others. These challenges have highlighted the critical need 

for expansion and revitalisation of the country's economy hence the need for SMEs, which is 

considered a vital tool for expansion and revitalisation of a country’s economy (Emmanuel, 

2017). 

Across the world, a continuous popular phrase in the history of economic development is small 

and medium enterprise. Therefore, both developing and developed countries have active 

engagement in achieving realistic, practical methods to improve SMEs’ activities and processes 

(Oyedokun and Micah, 2019). SMEs are defined in terms of workers as an enterprise with not 

more than 300 and not less than ten employees and an enterprise that employs less than 300 

people and operates with less than 200 million Naira worth of assets (Oyedokun and Micah, 

2019). Different definitions have also been given to SMEs in Nigeria at other times. SMEs is 

defined differently in various sectors across different part of the world. Still, quantitative 

measures such as the annual sales turnover, number of employees, asset value, and investment 

expenditure of an enterprise are referenced in the various definition of SME. In addition, the 

different definition of SMEs has common characteristics that SMEs are limited in some specific 

capacity which varies from academic fields, time interval, professions, countries and so on 

(Muriithi, 2017; Ayo-Balogun and Ogunsanwo, 2020).  

A small and medium enterprise is the most common sector of Nigeria that has been in existence 

for a long time, and it constitutes a larger percentage of registered companies in Nigeria 

(Yunusa and Paul, 2018). SMEs in Nigeria have generally contributed to employment, 

improvement of people's social welfare, enhancement of human development, and poverty 

alleviation (Agwu, 2018; Yunusa and Paul, 2018). Despite the contribution of the SMEs sector 

in Nigeria, this sector is confronted by various financial and non-financial challenges 

(Osotimehin et al., 2012).  The central element for SMEs’ growth strategy in Nigeria should 
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be made up of the implementation of strategic management practices, according to Adeyemi et 

al. (2017) cited in Agwu (2018).  

In Nigeria, SMEs are known to employ and utilise more workforce than large enterprises, and 

they are recognised as a development platform for indigenous entrepreneurship (Agwu, 2018). 

According to Muriithi (2017) and Orogbu et al. (2017), SMEs accounts for 95% of the 

manufacturing sector and 70% of the industrial job in Nigeria. The role of SMEs in rural and 

urban development in Nigeria cannot be underestimated hence the development of various 

policies that encourage the growth of SMEs in the country (Obi, 2015). Small and medium 

enterprise in Nigeria is considered drivers of the economy because of their contribution to the 

growth and performance in agriculture, manufacturing, and other business sectors (Abeh, 

2017). Rural-urban migration is also reduced within Nigeria due to the easy process of setting 

up SMEs with minimal managerial skills and capital (Abeh, 2017).  

SMEs are reported as an important sector that has significantly contributed to different sectors 

of the Nigerian economy, and SMEs are responsible for 70% of the labour force employed in 

the country (Gumel, 2017; Kowo et al., 2019; Muhammad and Rana, 2020). SMEs in Nigeria 

account for 96% of the country's businesses and contribute an estimated 48% of Nigeria's 

national gross domestic product (GDP) (PwC, 2021). The functions of SMEs in the smooth 

operation of any country's economy are essential because it ensures accurate and adequate 

delivery of goods during and after public emergencies. Furthermore, SMEs play a crucial part 

in local employment, social inclusion, and innovation in rural areas (Aladejebi, 2020). 

In addition, due to the result in the increasing rate of unemployment in Nigeria, there has been 

a growing interest and promotion of the role of entrepreneurs in economic growth and job 

creation in society. Over the years, the importance of small and medium enterprises has been 

seen in Nigeria's economic development (Akinyemi et al., 2018). Oyelola et al. (2013) and 

Asogwa & Dim (2016) states that entrepreneurship has been of great benefit leading to the 

establishment of small and medium enterprises that provide various forms of employment 

opportunities to more than fifty per cent (50%) of the population. The slight reduction in 

Nigeria's unemployment has also been associated with the engagement of forty-five to sixty 

per cent of the urban labour force in small/medium businesses, including retail petrol stations. 

Increasing RPSs has led to high market competition among owners leading to non-adherence 

to government guidelines in siting RPSs. The inability of the government to stop the 

encroachment of people in building shops and residential accommodation close to pre-existing 
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RPSs have led to the location of RPSs close to shops, banks, markets, hospitals, and residential 

buildings (Mshelia et al., 2015; Odipe et al., 2018; Paul, 2021). The siting location of petrol 

stations is determined by various factors such as accessibility, local government approval, and 

marketability (Abdullahi and Adedayo, 2017; Paul, 2021). Although the increasing number of 

RPSs has led to job creation, the competition among RPS owners has also led to violation and 

non-adherence to government guidelines for locating retail petrol stations that state: 

• Retail petrol stations should be sited in convenient locations that do not cause nuisance 

and unacceptable risks to adjacent users. 

• RPS should be sited in a very spacious land area of two plots or a minimum of 1200 

square meters. 

• To avoid the wastage of resources of any investment used in setting up RPS, proper 

feasibility studies should be thoroughly carried out. 

• RPS should be easily accessible by vehicles without passing through local streets in 

high-density residential and /or commercial areas. 

• RPS should be at a minimum of 30 meters and 7meter setback from any residential 

building. 

• RPS should not be close to or around public assembly places such as churches, schools, 

hospitals, town halls, stadiums, mosques, offices, etc.  

• RPS should be located at a minimum of 152 meters from any public assembly. 

• RPS must be sited at least 400 meters away from any existing or approved RPS on the 

same side of the road. 

• The RPS nearest pump should not be less than 15 meters to the edge of the road. 

• The RPS drainage should not go into rivers or streams (DPR, 2018; Yunus, 2019; 

Adewuyi, 2020; Ulasi and Uwadiegwu, 2020).  

 

1.2.5 Safety Practices in Retail Petrol Stations in Nigeria 

Due to the high risks associated with petroleum operation, risk management is essential in 

preventing economic losses, environmental pollution, and accidents in the petroleum industry. 
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Therefore, the establishment and implementation of risk management procedures according to 

the characteristics of petroleum operations are significant (Tsiga and Tsiga, 2018). Both the 

upstream and downstream sectors of the petroleum industry pose risks to human health, safety, 

and the environment (Ambituuni et al., 2014). Therefore, to prevent hazards that could affect 

the environment and human health, safety practices in RPSs by customers and service providers 

remain crucial (Afolabi, 2011). 

In terms of safety standards, RPSs owned by major petroleum marketers (conglomerate) is 

better than RPSs owned by independent petroleum marketers (private). Lack of adequate staff 

training, accident, and fire safety equipment maintenance are observed among RPSs owned by 

independent petroleum marketers (Ahmed et al., 2014). In general, retail petrol station 

attendants had good but limited knowledge of safety measures, according to the study carried 

out by Ahmed et al. (2014). In Ifeyinwa et al. (2016) study conducted among RPSA in Owerri, 

Nigeria, most retail petrol station attendants work without shift and do not use PPE at work. 

The findings of Okafoagu et al. (2017) show that a high percentage of RPS employees in the 

study were aware of workplace safety practices and the need for personal protective equipment. 

According to Johnson and Umoren's (2018) study in Uyo state Nigeria, poor awareness of any 

type of PPE and its usage, availability of first aid boxes, and hand hygiene practice were 

reported among the RPSAs, particularly those working in independent petroleum marketers 

owned stations. The reported finding in Moke (2019) study carried out in Delta state Nigeria 

shows that the RPSA in the survey used PPE and had a good level of adherence to safety 

practices, but the use of protective nose masks at work was poor among RPSAs through 

observation. Also, low PPE usage among RPSAs despite their good knowledge of one or more 

types of PPE was reported in Emokpae et al. (2020) study carried out among RPSA in Benin 

city, Nigeria. Chineke et al. (2016) study conducted among workers in RPSs in Imo state 

Nigeria reported that PPE is provided in the RPSs but in limited quantity, which may be the 

possible reason for poor usage of PPE among RPSE. 

Safety practices and safety measures are essential in retail petrol stations because it helps in 

the knowledge of the harmful effect and dangers relating to petroleum products and assesses 

people's appropriate attitude and beliefs about associated health risk exposure (Okafoagu et al., 

2017). Educating and training retail petrol station attendants to provide adequate knowledge of 

hazards related to petroleum products and their work is vital in maintaining good standard 

safety practices at retail petrol stations (Emokpae et al., 2020). Uko et al. (2015) emphasise the 

need for an increase in the advocacy to encourage PPE use by RPSE at work and adopt control 
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measures to reduce exposure to petroleum products at the workplace. Hence the rationale and 

justification for evaluating the quality of life of employees in retail petrol stations, a sector of 

the oil and gas industry that contributes the most to Nigeria's economy. 

 

1.2.6 Occupational Health and Safety Practises in Nigeria 

Despite the availability of occupational health and safety policies in Nigeria, there is still an 

increase in Nigeria's work-related fatalities. In addition, the accurate figure for work-related 

fatalities is hard to come by in Nigeria due to the inaccuracy of data and the unavailability of 

occupational health and safety (OHS) databank (Abubakar, 2015). Occupational health and 

safety is described as a cross-disciplinary area that deals with the protection of health, safety, 

and wellbeing of engaged individuals in an employment or occupation (Khan et al., 2014). 

Occupational health and safety protect not only workers but also provide protection to 

employers, suppliers, family members, co-workers, and members of the public affected by a 

workplace environment (Idubor and Oisamoje, 2013). Also, OHS is considered an important 

issue legally, economically, and morally (Friend and Kohn, 2018). Enforcement and 

compliance with OHS law in Nigeria are poor despite being an industrialising economy (Idubor 

and Oisamoje, 2013). Nigeria’s government passive and permissive attitude towards employers 

who do not adhere to health and safety laws even when their negligence leads to death is a 

major concern. In addition, the deterioration of millions of workers and their families’working 

and living conditions in Nigeria are associated with rampant corruption and greed and poor 

management in several sectors of the country (Ngwama, 2016). Some other contributing factors 

to occupational health and safety infringements in Nigeria, according to Idubor and Oisamoje 

(2013) and Adeyemo and Smallwood (2017), includes weak legal structures, lack of strict 

judicial references, bribery, low educational level of the workforce, unemployment, lack of 

corporate accountability and responsibility, lack of political will, weak national OHS standards, 

funding challenges, inadequate staff training, shortage of professional labour, undemocratic 

and repressive human rights record, and cultural dimension. In addition, Umokafor and Isaac 

(2015) reported that the regulatory activities of health and safety regulators in Nigeria are based 

on deterrence theory, thereby associating challenges to their operation to factors such as 

political influence, inadequate legislation, and logistic problems. The operation of occupational 

health and safety inspectors is highly influenced by politics, where sanctions on offending 

organisations are dismissed by the word quote “order from above”. Therefore, the health and 
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safety inspectors try to avoid workplaces or organisations owned by politicians or influential 

people during inspection for c health and safety compliance (Boadu et al., 2021). 

Furthermore, the lack and inadequate/poor OHS practice and management in the different 

occupational groups in Nigeria, such as construction, agriculture, timber industry, petrol 

industry, etc., have been reported in several studies (Adeoye et al., 2015; Diwe et al., 2016; 

Adeyemo and Smallwood, 2017; Okoye, 2018; Idungafa and Charles, 2019; Johnson and 

Etokidem, 2019; Ekong et al., 2020; Omolekan, 2021). Therefore, workers in various 

occupational sectors in Nigeria are subjected to different risks and hazards ranging from minor 

to fatal, leading to loss of vital body parts, causing disability, and even loss of lives (Adesola 

et al., 2021). Although compliance with OHS laws and regulations is important to the 

improvement of OHS, organisational culture and enforcement are also identified as vital in 

improving occupational health and safety, according to Umeokafor et al. (2014). 

 

1.2.7 Occupational Health and Safety Legislation in Nigeria 

Nigeria, like other countries, has its laws relating to the health and safety of its workforce, and 

the major laws include the Factories Act, CAP F1, Laws of the Federation of Nigeria (LFN), 

2004; Employee’s Compensation Act, 2010; Nigerian Minerals and Mining Act, 2007; and 

Nigerian Nuclear Safety and Radiation Act, 1995 (International Labour Organisation (ILO), 

2017). Other laws that give guidance to the application of OHS in Nigeria include Nigeria 

Basic Ionising Radiation Regulations, 2003; Nigerian Radiation Safety in Nuclear Regulations, 

2006; Minerals Oils (Safety) Regulations, 1962; Petroleum (Drilling and Petroleum) 

Regulations, 1967; National Environmental Standards and Regulations Enforcement Agency 

(Establishment) Act, 2007; Lagos State Safety Commission Law, 2011 (ILO, 2017). 

Furthermore, Nigeria also adopted the ILO recommendations and convention as a United 

Nations member (Idubor and Oisamoje, 2013).  

The Factories Act development and transformation journey started as the British Factories Act 

of 1937, which was amended in 1948, followed by the Factories Ordinance in 1956, amended 

in 1958, Legal Notice No. 57 of 1961 (Factories Act, 1958), Factories Decree No. 16 of 1987, 

Factories Act, 1990, Chapter 126, Vol. VIII, LFN 1990 and finally, Factories Act, CAP F1, 

LFN 2004 (ILO, 2017). The Factories Act part II, III, IV, and V deal with workers’ health, 

safety, and welfare. The act also deals with the investigation of accidents, offences, penalties, 

legal proceedings, and empowerment of inspectors in cases (Adeyemo and Smallwood 2017). 
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Employee’s Compensation Act, 2010 makes provisions in terms of industrial accident for 

compensation for injuries of temporary nature, injuries leading to disability, and compensation 

to a dependant for the death of an employee.  This law covers all employees working in civil 

or public service, private organisations, and the Nigerian police but excludes any employee 

working in the public sector outside Nigeria and not a Nigerian citizen and members of the 

armed forces, other than people working in a civilian capacity (Ngwama, 2016).  

Nigerian Minerals and Mining Act, 2007 regulates and coordinates all mineral mining in 

Nigeria and assigns the ownership and control of all Nigeria mineral resources (Musa, 2020). 

This act also gives the property rights of all mineral resources gotten in Nigeria to the Nigeria 

Government on behalf of the people (Okoronkwo, 2017).  

Nigerian Nuclear Safety and Radiation Act, 1995 is "An act that establishes the Nigerian 

Nuclear Regulatory Authority whose functions shall include the control and regulation of the 

use of radioactive substances, material, equipment, emitting and generating ionising 

radiation" (Food and Agriculture Organisation (FAO), 2021). The Nigerian Nuclear 

Regulatory Authority became operational in 2001 (Ejiogu, 2013).  

 

1.2.8 Occupational Health and Safety Management at Enterprise Level in Nigeria 

Both the small-medium enterprise and large cooperation in Nigeria adopt occupational health 

and safety management systems to preserve the health, safety, and wellbeing of their employees 

and comply with national and international statutory laws, regulations, and policies. Aviation, 

Marine, Oil and Gas, Construction, and the Fast Moving Consumable Groups (FMCGs) sectors 

of the Nigerian economy generally adopt the OHS management system. The majority of the 

large organisations, especially multinational companies, develop an in-house, industry-specific 

OHS management system. In contrast, most small-medium enterprise in Nigeria relies on the 

Factories ACT in the application and practice of OHS in their organisation (ILO, 2017). 

 

1.2.9 Progress Towards Sustainable Development Goal in Nigeria 

Nigeria embraced the Millennium Development Goals (MDGs) like other United Nations 

(U.N.) member countries. Still, it could not meet up with most of the MDGs target by the end 

of 2015, which was achieved by smaller countries in Africa such as Botswana, Cameroun, 

Ghana, and Kenya (Durokifa and Abdul-Wasi, 2016; Ukoette et al., 2020). The Millennium 
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Development Goals comprises eight goals agreed by all U.N. member countries in 2000 to be 

achieved by 2015. World leaders were committed through the declaration to combat disease, 

poverty, illiteracy, discrimination against women, hunger, and environmental degradation 

(WHO, 2018; WHO, 2021; United Nations Development Programme (UNDP), 2021a). The 

eight MDG goals include: 

1. Eradicate extreme poverty and hunger  

2. Achieve universal primary education 

3. Promote gender equality and empower women  

4. Reduce child mortality 

5. Improve maternal health  

6. Combat HIV (Human Immunodeficiency Virus) and AIDS (Acquired Immune Deficiency 

Syndrome), malaria, and other diseases  

7. Ensure environmental sustainability 

8. Develop a global partnership for the development 

Although, the MDGs were relatively successful in Sub-Saharan Africa (SSA). Several 

countries in Sub-Saharan Africa, including Nigeria, recorded progress and improved 

performance in achieving their MDGs (Durokifa and Abdul-Wasi, 2016). The best record of 

improvement in primary education was recorded in SSA, with a 20% increase in its education 

enrolment rate from 2000 to 2015 (U.N., 2015). Nigeria made considerable progress in the 

achievement of MDGs, especially in reducing maternal death and reducing the percentage of 

people living in absolute poverty by half.  Also, in achieving gender equality in education, 

universal primary education enrolment, and reducing the spread of HIV and AIDS (Office of 

the Senior Special Assistant to the President on Millennium Development Goals (OSSAP-

MDGs), 2015).  

Concerning MDG 1, Nigeria missed the target, but there was a 66% reduction in hunger by 

2012, which earned the country an international recognition by Food and Agricultural 

Organisation (FAO) in 2013 (OSSAP-MDGs, 2015). Progress in universal basic education was 

made, but the effective track of progress due to changes in reporting format and ineffective 

monitoring has been a significant problem in measuring Nigeria's progress in universal basic 

education towards the achievement of MDG 2 (Centre for Public Impact (CPI), 2017). Among 
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118 countries in UNESCO's Education for All, which accounts for adult literacy, gender 

quality, universal basic education, and quality of education, Nigeria was ranked 103 as of 2015. 

The enrolment rate for primary education level was reduced by 4%, but there was a 130% 

increase for secondary education from 2000 to 2013 (CPI, 2017).  In pursuit of gender equality 

in Nigeria’s basic education, there was a steady increase in the ratio of girls to boys, with a 

significant increase from 82% in 1991 to 94% in 2013 (Adeyeye and Ighorojeh, 2019). Also, 

the record shows that women's contributions to the total labour force in both the non-

agricultural and agricultural sectors in Nigeria increased significantly by 37.7% in 2014. 

However, Nigeria has not done well in terms of the percentage of women in wage employment 

in the non-agricultural sector and the percentage of seats held by women in the Nigeria National 

Parliament as of 2015 (Adeyeye and Ighorojeh, 2019).  

The national average mortality of children under five years in Nigeria was reduced from 213 

deaths per 1000 live births in 1990 to 104 deaths per live birth in 2015(Ogbuoji and Yamey, 

2019). The reduction in national mortality of children under five years signifies significant 

progress towards the MDG 4. Still, the progress was not enough, and Nigeria failed to meet the 

MDG 4 target in 2015 (Ogbuoji and Yamey, 2019). According to OSSAP-MDGs (2015), the 

maternal mortality rate in Nigeria was reduced from 1000 deaths per 100,00 live births in 1990 

to 234 deaths per 100,000 live births in 2014. However, Nigeria still lags behind the 2015 target 

of 250 per 1000 live birth despite the progress (Sarwar, 2015). Stabilised rate of 4.1% for 

Nigeria's national HIV/AIDS incidence and the evidence of wide disparities across gender and 

states in Nigeria was recorded in the UN MDG report (Sarwar, 2015). No si0gnificant 

improvement was made in Nigeria towards access to safe water and sanitation and other 

environmental issues such as climate change, coastal flooding, and erosion (MDGs (Nigeria), 

2010). Therefore, Nigeria was off the track for 2015 targets and failed to achieve the MDG 7 

targets (Sarwar, 2015). Regarding MDG 8, Nigeria performed better than other MDGs, and the 

target was achieved (OSSAP-MDGs, 2015).  

Although the majority of the MDGs were not met in Nigeria in 2015, the country ceases no 

effort to achieve beyond these goals, which led to the proposed Nigeria vision 2020 and the 

adoption of the post-2015 Development Agenda (Sustainable Development Goals) (SDGs)) 

(Odunyemi, 2015). Some limiting factors attributed to the inability of Nigeria to meet the 

MDGs include lack of transparency and accountability, recurring financial crises, poor 

governance, insurgencies, corruption, policy inconsistency, and lack of appropriate reporting 
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database (Olabode et al., 2014; Durokifa and Abdul-Wasi, 2016; Oleribe and Taylor-Robinson, 

2016; Sakanko and David, 2018; Ukoette et al., 2020).  

The MDGs and SDGs are both adopted in Nigeria, and the country’s government affirms the 

support of the SDGs programme to avert the repetition of failures that occurred during MDGs 

processes (Akinloye, 2018). The SDGs, also known as the Global Goals, is the post-2015 

development agenda adopted by all U.N. member countries in 2015 (Ogu et al., 2016; UNDP, 

2021b). The SDGs go beyond the MDGs (WHO, 2015). The SDGs comprise 17 goals, and 169 

targets are a developmental agenda to tackle complex issues confronting humankind and 

transform the world by ensuring economic prosperity, environmental protection, and human 

well-being simultaneously (Pradhan et al., 2017). SDGs aim to solve human problems and 

make the world a better place to live (Olumıde and Bada, 2021). In addition, SDGs that are 

sustainable development goals and targets to be achieved by 2030 is set on the 

MDGs’achievement (Allen et al., 2016). The 17 Sustainable Development Goals to be achieved 

by the year 2030 are listed in Figure 1.3. The SDGs themselves are universal, but it is up to 

countries to choose their goals and ultimately determine their priorities and levels of ambition 

in terms of scope and pace of change. The integrated country-owned SDG strategy will be 

central to the country’s efforts (Allen et al., 2016). 

   

 Figure 1.3. The 17 Sustainable Development Goals  

https://www.globalgoals.org/goals/1-no-poverty/
https://www.globalgoals.org/goals/2-zero-hunger/
https://www.globalgoals.org/goals/3-good-health-and-well-being/
https://www.globalgoals.org/goals/4-quality-education/
https://www.globalgoals.org/goals/5-gender-equality/
https://www.globalgoals.org/goals/6-clean-water-and-sanitation/
https://www.globalgoals.org/goals/7-affordable-and-clean-energy/
https://www.globalgoals.org/goals/8-decent-work-and-economic-growth/
https://www.globalgoals.org/goals/9-industry-innovation-and-infrastructure/
https://www.globalgoals.org/goals/10-reduced-inequalities/
https://www.globalgoals.org/goals/11-sustainable-cities-and-communities/
https://www.globalgoals.org/goals/12-responsible-consumption-and-production/
https://www.globalgoals.org/goals/13-climate-action/
https://www.globalgoals.org/goals/14-life-below-water/
https://www.globalgoals.org/goals/15-life-on-land/
https://www.globalgoals.org/goals/16-peace-justice-and-strong-institutions/
https://www.globalgoals.org/goals/17-partnerships-for-the-goals/
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According to the 2021 sustainable development report, Nigeria has an index score of 48.9. The 

SDG index shows the position of a country’s outcome of the 17 SDGs with a score between 

worst (0) and best target (100). Out of the 165 countries assessed, Nigeria was ranked as the 

160th position according to the index score (Sachs et al., 2021).  Although the index score of 

Nigeria was reduced in 2021 compared to the score of 49.30 in the 2020 report, the overall 

index shows that the country is moving halfway through its approach to achieving the best 

possible results across the 17 sustainable development goals (Ogbodo and Ogbodo, 2021). 

Nigeria, like other sub-Saharan African countries, is faced with a lot of challenges in meeting 

most of the 17 SDGs. Compared to other regions of the world, the sub-Saharan African 

countries perform poorly in SDGs 1 to 9. The 2021 sustainable report shows that Nigeria that 

major challenges remain in attaining SDG 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 14 and 16. Out of the 

13 SDGs with major challenges listed, there was no information on the progress on the score 

of SDG 4 and 10, SDG 1 and 11 has a decreasing score, while SDG 2, 3, 5, 7, 8, 9 and 14 has 

a score that is stagnant or a score increasing at less than the 50% rate required. Only SDG 6 

showed moderately improving but insufficient to attain the goal among the SDGs with major 

challenges in Nigeria. Sustainable development goals 15 and 17 were reported with significant 

challenges and a stagnating score or a score increasing at less than the 50% rate required. The 

report shows that Nigeria is on track to attaining or maintaining the SDG achievement in SDG 

12 and 13; however, the trend information for SDG 12 was not available (Sachs et al., 2021).  

Prior to the adoption of the SDG agenda 2030 with 17 goals and 169 targets in 2015, the African 

Agenda 2063 with 20 goals (embedded into 7 aspirations) and 193 targets was developed by 

the African Union and adopted in 2013 by African countries (Margarita et al., 2022). An 

implementation plan for the African Agenda 2063 in the first ten years covering 2013 to 2023 

was developed and endorsed in 2015 during the African Union Summit. The  Seven aspirations 

are;   

1. Building a prosperous Africa based on inclusive growth  and sustainable development  

2. To have an integrated continent, politically united and based on the ideals of Pan-

Africanism and a Vision of the African Renaissance 

3. An African of good governance, democracy, respect for human rights and the rule of 

law 

4. Achieving a peaceful and secure Africa 

5. Building an African with a strong cultural identity, common heritage, values and beliefs 
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6. An Africa whose development is people driven, relying on the potential of the African 

People 

7. Ensuring Africa as a strong and influential global partner (African Union Development 

Agency, 2022). 

Some of the key issues to ensure a successful implementation of the Agenda 2063 in 

African countries include capacity for implementation, responsibilities and relationships 

between leaders or stakeholders, coordination of implementation activities and provision 

of guidance to stakeholders,  and communication for stakeholders or citizen involvement 

(The African Union Commission, 2015). A major factor affecting the development of the 

African continent is the increasing existence of terrorist groups. For instance, in 2014, a 

decrease in economic growth was reported in about 10 countries most affected by terrorism. 

In addition, a decline in the annual percentage of growth rate between 2009 and 2015 was 

reported by the World Bank among some Economic  Community of West Africa 

(ECOWAS) member countries, particularly those experiencing security and terrorism 

crises like Nigeria, Mali, and other neighbouring countries like Niger (Ogbonnaya, 2016).  

However, positive changes are necessary for Nigeria to achieve the SDGs by 2030  and the 

aspirations of African Agenda 2063 because positive change is a choice and does not occur 

by chance (Oleribe and Taylor-Robinson, 2016). In addition, research will help 

policymakers in their decision-making process at individual or group SDGs managerial 

leadership levels around the world (Fayomi et al., 2018). The significance of research in 

different areas of human activities cannot be overstated, as it relates to everything about 

human being and their entire existence composition (Fayomi et al., 2018). Research is 

defined as a systematic study involving testing and evaluation, designed to contribute to 

generalisable knowledge and research development, aiming to establish facts and draw new 

conclusions (Ahmad, 2015). Scientific research discusses discoveries worldwide, and it 

helps understand the most challenging social issues such as social principles, human rights, 

and the prevention of disorder (Olumıde and Bada, 2021). The essence of research is 

essential in improving a system or an organisation's growth and development (Fayomi et 

al., 2018). Therefore, research into various sectors will help in the provision and promotion 

of every sector’s developmental processes, which will aid the progress of the SDGs and 

Agenda 2063.  
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1.3 Contribution to Knowledge 

This study provided findings to inform related health risks associated with working RPSs, risk 

awareness knowledge in RPS and quality of life of RPS. The study provided information on 

the potential root cause of poor health and safety management and poor use of PPE in retail 

petrol stations reported in previous studies. New information on the quality of life of retail 

petrol station employees in Nigeria was provided to aid further research and appropriate health 

interventions. The views and recommendations from government officers towards improving 

health and environmental risk factors related to RPS in this study provided additional 

knowledge on tackling the environmental issues in Nigeria. It also provides increased 

knowledge, new understanding, and ideas for future studies relating to retail petrol stations in 

Nigeria that could be applicable in other African countries. Furthermore, the research study 

provides additional scientific knowledge that will contribute to further research and drive 

application for new interventions, either on a small or large scale, to solve human problems 

relating to targets in SDGs 3 and 8.   

 

1.4 Reason for Choice of Research Location 

Ilorin is student-friendly because of the presence of five higher education institutions, and the 

appreciation of education by the town's inhabitants helps towards accessibility and acceptance 

during research. Ilorin was considered to have no issue with terrorism when the field study for 

the research was conducted. The researcher is familiar with the environment and the culture of 

the people because she has lived and studied in Ilorin for four years. In addition, the researcher 

had a collaboration with the university in which she had her undergraduate degree. The 

collaborating university provided a safe working environment during field study and academic 

colleagues to limit the researcher's lone working time. The researcher had the desire to 

contribute to community development and health improvement of the people of Ilorin. Finally, 

the Ilorin metropolis has many retail petrol stations, which was needed for the research study. 
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1.5 Study Aim 

The main purpose of this study is to assess, identify and explore the health outcomes, 

perception and awareness of health hazards related to retail petrol stations in Ilorin, Kwara 

State.  

 

1.6 Research Questions 

 This study is carried out to answer the following research questions: 

1) What is the quality of life of retail petrol station employees in Ilorin? 

2) What is the perception and awareness of retail petrol station employees of health risks 

associated with working in a retail petrol station? 

3) What are the environmental and health risks concern of people living and working close 

to a retail petrol station in Ilorin? 

4) What is the awareness and perception of retail petrol station owners of health risks 

associated with working in retail petrol stations in Ilorin? 

5) What is the awareness and perception of environmental and public health government 

officer of health risk associated with retail petrol stations, and how to improve the safety 

practice and health of retail petrol station employees? 

 

1.7 Study Objectives 

1) An in-depth review of existing literature to understand the research area, identify the 

gap in knowledge for knowledge translation prospects, and derive information to 

formulate study design, process, and implementation in the study. 

2) Conduct a pilot study to achieve twelve sub-objectives to assess accessibility and 

feasibility to ascertain the likelihood of successful research completion. 

3) Identify the total number of retail petrol stations with their coordinates and their 

closeness to a residential, public, and commercial centre. 
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4) Develop a questionnaire to assess characteristics, environmental and health risks 

concerning residential and shop occupants close to retail petrol stations in Ilorin. 

5) Examine the safety measures and practices of retail petrol stations in Ilorin using an 

observation checklist. 

6) Assess the quality of life of retail petrol station employees and a comparing population 

(University Population consisting of staff and students) using the SF-36 questionnaire. 

7) Undertake focus group discussions and interview to assess health risks awareness and 

perception of retail petrol station owner and employee, environmental and public health 

government officers of health risk associated with retail petrol stations. 

8) Analyse and integrate information from literature and findings from the pilot, 

quantitative, qualitative studies, and other components of the research to provide 

relating/comparing results to previous scientific studies and develop recommendations 

towards improving the quality of life of retail petrol stations employees and the general 

public. 

 

1.8 Research Hypothesis 

1) H0: Retail petrol station employees’ quality of life physical component is the same as 

their peers in other occupation.  

H1: Retail petrol station employees’ quality of life physical component is worse than 

their peers in other occupation. 

 

2) H0: Retail petrol station employees’ quality of life mental component is the same as 

their peers in other occupation 

H1: Retail petrol station employees’ quality of life mental component is worse than their 

peers in other occupation. 

3) H0: Retail petrol station managers’ quality of life physical component is the same as 

retail the petrol station attendant. 

H1: Retail petrol station managers’ quality of life physical component is better than 

retail petrol station attendants. 
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4) H0: Retail petrol station managers’ quality of life mental component is the same as retail 

the petrol station attendants. 

H1: Retail petrol station managers’ quality of life mental component is better than retail 

petrol station attendants. 

This research employed a sequential mixed-method design, and four hypotheses were tested in 

the study. 

 

1.9  Thesis structure 

The outline of this thesis is illustrated in figure 1.4. 

Chapter 1: Introduction 

The study overview, background, and rationale which lead to the research aim, questions, 

objectives, and hypotheses were discussed in the introduction chapter. 

Chapter Two: Literature Review 

This chapter provides an in-depth literature review that acts as the theoretical foundation for 

the study. 

Chapter Three: Methods 

The methods chapter discussed the information clarifying the research approach, process, data 

collection, and analysis adopted in carrying out the research. Adopting the mixed-method 

approach in this study aided the integration of methods to provide a broad understanding and 

in-depth knowledge. 

Chapter Four: Pilot study results and discussion 

The foundational supporting information obtained from the field survey in the study area to 

determine the visibility and appropriate methods for the entire research was discussed in this 

chapter. 

Chapter Five: Quantitative results and discussion 

Data collected using questionnaires from study population groups were analysed and discussed 

in this chapter. 
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Chapter Six: Qualitative findings and discussion 

This chapter discusses the findings obtained through the study population samples’ focus group 

discussion and interview 

Chapter Seven: Conclusion and recommendation 

The conclusion and recommendation chapter is the final chapter of this thesis, with an overall 

summary of the empirical evidence obtained through the study. The summary provides the 

conclusion, recommendation, and challenges encountered during research studies. 

 

 

Figure 1.4.  Thesis Outline 
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3. CHAPTER TWO: LITERATURE REVIEW 

 

2.0 Introduction  

The background knowledge and basic information about the cause of research studies are 

essential to understand the importance and practical application of the knowledge. The main 

purpose of this chapter is to provide a critical narrative review of the literature around topics. 

The topics include petroleum, work environment, healthy work environment, environmental 

pollution, occupational disease and injury, occupational health, safety, work environment, 

quality of life, the theoretical framework in public health, retail petrol stations in Nigeria, and 

research methodology. Other topics and sub-topics discussed include petroleum industry, 

sectors of the petroleum industry and its activities, petroleum products, types of environmental 

pollution (soil, air, water, noise, and light pollution), and the different work environment types 

concerning its effect on employees and organisation. The review on the healthy work 

environment, petroleum industry and environmental pollution, work environment and quality 

of life, risk factors associated with retail petrol station attendants, and occupational disease aim 

to reveal the rationale for this research. Relevant theoretical frameworks used in public health 

for health improvement, promotion, and intervention were also reviewed. The literature review 

findings in this chapter informed and aided the development of research methods such as 

questionnaires used in the pilot stage of this research.  

 

2.1 Petroleum 

Petroleum, among other energy sources such as hydroelectricity, natural gases, coal, and 

nuclear energy, is vital to the world. Petroleum meets over thirty per cent (30%) of the world’s 

energy demand since 1990 (Saad et al., 2018). Petroleum comprises crude oil and refined 

petroleum products. “Petroleum” and “oil” are interchangeably used sometimes (EIA, 2019a). 

Crude oil occurs through several processes at different stages on plants and animal remains for 

the past few hundred million years (Kancijan et al., 2015; Ahmed and Fakhruddin, 2018; 

Stedile et al., 2019). Crude oil is a naturally occurring viscous flammable liquid comprised of 

a complex mixture of unique liquid and gaseous hydrocarbon compounds of varied 

compositions and properties used in the production of chemicals, fuels, and derivatives 
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(Muhsin et al., 2016; Santos et al., 2018; Farmani and Schrader, 2019; Vishnyakov et al., 

2019). The hydrocarbons (compounds made solely of hydrogen and carbon) contained in crude 

oil are the alkanes (paraffines), arenes (aromatics or naphthenes), alkenes (olefins), and other 

complex hydrocarbons such as diphenyl, decalin, and naphthalene.  

The elemental composition of crude oil consists of 82-88% carbon, 11-15% hydrogen, 0.2-2% 

oxygen, 0.05-2% sulfur, 0.06-2% nitrogen, and inorganic salts and organometallic compounds 

in parts million or billion concentration (Chaudhuri, 2016; Vishnyakov et al., 2019). Crude oil 

has a specific odour, varying colours such as green, yellow, black, brown, and even clear 

colours with different viscosity due to its discovery location, age, and depth of the oil field. 

Different types of crude oil are named based on distinguishing chemical or physical properties, 

reservoir, and source location (Hsu and Robinson, 2019). Over the years, crude oil has also 

been described or classified using its odour, viscosity, gravity/density, and boiling points. 

Odour is used in distinguishing between sour (high-sulfur) and sweet (low-sulfur) crude oil. 

Crude oil is classified as light, medium, heavy, or extra heavy based on its boiling point, 

density, and viscosity (Dalvi, 2015; Speight, 2015; Hsu and Robinson, 2019).  

Crude oil in its natural state has limited usage, but when it goes through the petroleum process 

such as extraction, transportation, and refining, it produces more than 2500 useful products 

such as petrol, kerosene, liquefied petroleum gas (LPG), diesel, jet fuels, lubricating oil, etc. 

and feedstocks/ by-products for the petrochemical industry (Vandervell, 2015; Muhsin et al., 

2016; Jafarinejad, 2016a; Farmani and Schrader, 2019).   

 

2.2 Petroleum Industry 

The petroleum industry is an important contributor to the world’s economy with various 

impacts on other industries because the product produced by the petroleum industry is needed 

to keep other industries functioning and therefore plays a critical role in driving the world’s 

economy (Lisitsa et al., 2019). The oil and gas industries are responsible for more than fifty-

seven per cent of the world’s total energy consumption (UNDP, 2017). The oil industry consists 

of various operational and functional processes: the exploration and production, refining and 

processing, storage, transportation & distribution and retail or marketing of petroleum 

products. The functional and operational processes of the petroleum industry are embedded 
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under the three major sectors of the oil industry: the Upstream (exploration and production), 

Midstream (processing, storage, transport, and distribution) and Downstream (refining, sale, 

and marketing) sector (Darko, 2014; KPMG, 2014; Yavari et al., 2015; Jafarinejad, 2016a; 

Mojarad et al., 2018; Saji and Umoren, 2020).  Figure 2.1 shows the major operational and 

functional processes in the petroleum industry, from exploration and production of crude oil 

and gases to the last process: sales and marketing of petroleum products.  

 

Figure 2.1. Operational and Functional Processes in the Three Major Sectors of Petroleum 
Industry (UNDP, 2017) 

 

2.2.1 Upstream Sector 

The upstream sector activities are mainly the exploration and production of hydrocarbon (crude 

oil/natural gases). The exploration and production process involves searching for the 

accumulated hydrocarbon onshore (underground) or offshore (under the water), oil well (a dug 

hole in the ground for extracting petroleum), drilling, development & production of petroleum 

products and other resources, and decommissioning (shutting down and dismantling of 
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production platform) (Furman et al., 2017; Hanania et al., 2017; Al-Janabi, 2020; Shell, n.d). 

Because of the upstream sector's operational and functional activities, the upstream sector is 

referred to as the E&P (exploration and production) (Saji and Umoren, 2020).  

The search for potential unconventional and conventional oil and gas reservoirs onshore or 

offshore is regarded as exploration. The discovered oil and gas reservoir (a reservoir is any 

rock type with an accumulation of hydrocarbon) in a trap (a trap is an impervious rock that 

restricts the movement of oil and gas) is carefully examined to estimate the quantity of 

hydrocarbons available. Wells are dug in a vertical direction only or combined with horizontal-

lateral drilling using advanced drilling technologies to extract trapped hydrocarbons (Dalvi, 

2015; Echarte et al., 2019; Al-Janabi, 2020). An impervious rock that restricts the movement 

of oil and gas (traps) are of different types, such as the fault trap, salt dome, anticline, etc. An 

impervious rock that restricts the movement of oil and gas (traps) are of different types, such 

as the fault trap, salt dome, anticline, etc. Fault traps are formed by offsetting rock strata where 

the faulted plane or shifted nonporous rock traps oil and hinders its migration. Figure 2.2 shows 

how the structure of the fault, salt dome, and anticline trap restrict trapped oil and gas 

movement. A salt dome is formed due to the slow upward movement of salt, which breaks 

through the overlying rock, causing cracks, bent or folds that often trap oil and gas. Anticline 

traps are formed by diapirism, faulting, and folding of the earth's crust into a dome structure 

that traps oil and gas (Bjorlykke, 2015; Dolson, 2016; Wright, 2017; Cheng et al., 2019).  The 

accumulation of crude oil trapped produces an oil reservoir. An oil reservoir is formed when 

there is a creation of a petroleum source, and the organic minerals are transformed into 

petroleum due to heat, pressure, and other conditions. Other conditions for oil reservoir 

formation are a permeable or porous rock that allows the possible migration of petroleum after 

formation and accumulation of a substantial amount of petroleum due to trap and other 

conditions (Wright, 2017).  
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Figure 2.2. Types of Traps (Wright, 2017) 

The characteristics of the reservoir rock (external geometry of the reservoir) such as the pore 

geometry, pore size, porosity, permeability distribution, the pore network mineralogy, and 

wettability, determine the flow of crude oil and the drilling process techniques for digging oil 

wells (Bjorlykke, 2015; Cheng et al., 2019). Oil productions consist of two major categories 

of drilling. The first category is the downward drilling below the water table, reaching the oil 

reservoir, developing the well hole, and controlling soil and underground water contamination. 

The second category is the other major drilling and processes that aid the upward oil flow 

stimulation (Lioudis, 2020).  

The different types of wells are production, injection, and disposal well.  Production wells 

produce oil using other associated production fluids such as corrosion reduction fluid. An 

injection well is used to inject fluids to aid hydrocarbon production, recovery, disposal, and 

storage. The disposal well is used for injecting waste products and fluids. Other types of wells 

include offshore and subsea wells. Offshore wells are found on the ocean floor with their 

production control and monitoring component located topside on a production platform. The 

subsea well is a type of offshore well where wellhead components for production control and 

monitoring are placed on the ocean floor and drilled for various purposes to aid the extraction 

and production of petroleum (Fanchi and Christiansen, 2016; Xu and Wu, 2018; Smart, 2019; 

Saji and Umoren, 2020). The extracted oil from the well is collected for processing and 

transported through the pipeline to refineries (Elbashir et al., 2019). An abandonment well that 

is no more productive in all ways and sealed to restore the environment and adhere to legal 

requirements (Chen, 2020). Figure 2.3 shows the pictorial representation of crude oil formation 

resulting from buried animal and plant remains over hundreds of million years. The block 

diagram in the middle shows the remnants of dead animals and plants embedded between 

sedimentary rock, which act as traps for crude oil.  The block diagram label today shows the 

trapped crude oil and gases between rocks that are being explored today by drilling of well 
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through the sedimentary rocks to reach the oil reservoir (Kancijan et al., 2015; Ahmed and 

Fakhruddin, 2018; National Energy Education Development (NEED), 2018; Stedile et al., 

2019).      

Figure 2.3. Structure of Crude Oil Formation (The National Energy Education Development 
(NEED) Project, 2018) 

 

2.2.2 Midstream Sector 

The midstream sector of the petroleum industry lies between the upstream and downstream 

sectors in the oil production processes (Lioudis, 2020). The midstream comprises the 

production, storage, and transportation of oil and gas from upstream to downstream. Figure 2.4 

shows different activities that occur in the midstream sector.  The diagram shows that 

midstream processes come after the upstream sector operation and occurs before the 

downstream sector processes. It also shows pipelines, trucks, and tankers as means of 

transportation in the midstream sector. The extracted crude oil stored in storage tanks is 

transported to the downstream sector through pipelines, rail, truck, an oil tanker, or barge 

(Aalsalem et al.,2018). 

Furthermore, figure 2.4 shows different activities in the midstream sector: The produced oil 

and gas from the upstream could be transported for gas processing and fractionation, and then 

the products are transported to storage facilities and the downstream sector through pipelines. 
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Oil and gases could also be transported in the midstream sector through the pipeline to barge 

and truck for downstream distribution. The midstream sector could gather crude oil directly 

from the upstream sector and transport it for storage and to the downstream sector. 

 

Figure 2.4. Midstream Activities (Gallon, 2016) 

  

2.2.3 Downstream Sector 

Refining, marketing, sales, and distribution of processed petroleum products are the main 

activities in the downstream sector of the petroleum industry. The crude oil is purified, 

processed, and refined to produce finished petroleum products and other products sold to the 

end-users (Mukherjee and Das, 2017; Wright, 2017). Crude oil's physical and chemical 

composition is important in the refining process because no crude oil is the same in structure 

and properties. A precise and complete analysis of crude oil known as crude oil assay is carried 

out for the various type of crude oil, which aids effective utilisation, proper stimulation of 

refining processes, and potential sale value. An assay comprises the bulk properties and 

fractional properties of crude oil. Bulk properties include pour point, boiling point, flash point, 

specific gravity, sulfur contents, and metal contents. Nitrogen contents, salt contents, smoke 

point, freeze point, carbon residue contents, viscosity, bottom and sediment and water, 

refractive index, light hydrocarbon yields (C1- C5), acid number, and cloud point are also bulk 

properties of crude oil. Fractional properties include naphthene and aromatics contents, octane 

number for gasoline, freeze and smoke point of kerosene, cetane measure, and cetane index of 
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crude oil. Due to the changing composition and properties of crude oil, simulation process or 

modelling processes should be carried out alongside the assay data collected from the oil well 

(Coker, 2018; Liu et al., 2018; Haydary, 2019).  

2.2.3.1 Refining of crude oil 

Refining crude oil to produce various products involves a complex operation of physical and 

chemical processes in the refinery. The physical and chemical processes in the refinery include 

distillation, fluid catalytic cracking, crude desalting, methyl tertiary-butyl ether production, 

coking, alkylation, thermal cracking, isomerization, etc. (Malakar and Saha, 2015; Kelly et al., 

2017). Figure 2.5 shows the typical complex processes of a refinery operation and the 

separation of various components from the crude distillation unit leading to the final product 

stream. Refinery operations consist of main processes such as separating crude oil into different 

refinery streams by distillation and the improvement of refinery stream quality. The crude oil 

yield is also adjusted in the refinery to meet market demands through conversion & reforming 

and sulphur reduction in the refinery streams by desulphurisation. The refinery operations make 

sure the final petroleum products are produced through the blending of refinery streams process 

and appropriate waste disposal under current government specifications and regulations (UK 

Petroleum Industry Association (UKPIA), 2015; UKPIA, 2019; American Petroleum Institute 

(API) Energy, 2020).   

 

Figure 2.5. A Typical Refinery Process (UKPIA, 2015) 



36 
 

2.2.3.1.1 Crude Oil Distillation  

Petroleum refineries worldwide have different specific characteristics, but crude oil distillation 

is a standard technology used in all these refineries. Distillation is used in the separation process 

of useful hydrocarbon into fractions. The crude oil is separated into fractions according to their 

boiling point ranges in the crude oil distillation unit (also known as the crude unit). Crude oil 

fractionation is the first and key process in the refinery industry (EIA, 2012; Waheed and Oni, 

2015; Gomaa and El-hoshoudy, 2018; Martin et al., 2019). Crude oil is preheated in a furnace 

to vaporise before passing it into the distilling column from the bottom, where it boils, and the 

resulting vapour rises vertically upward in the column. Fractions at different boiling points are 

drawn off at different levels in the distillation column due to the cooling of the raised vapour 

by a downward flow of liquid that makes it condense at different boiling points. The distillate 

from the distillation process is classified into light distillate, Middle distillate, and heavy 

distillate. Light distillates are products located at the top of the distillation tower, recovered at 

the lowest boiling point, such as liquid petroleum gas (LPG), gasoline, naphtha, etc. Middle 

distillates are products like home heating oil, kerosene, diesel, and jet fuel with a boiling point 

range of 200 to 350o C. Heavy distillates are products located at the bottom of the distillation 

tower with low volatility, large molecule, and boiling points of above 350oC like the residual 

oil, lubricating, asphalt, etc. (EIA, 2012; Izyan, and Shuhaimi, 2014; Kim, 2018; Bayomie et 

al., 2019; UKPIA, 2015; API Energy, 2020; Donev et al., 2020). Figure 2.6 shows the crude 

oil distillation process through a fractional distillation column and the end products at different 

boiling points. The diagram illustrates that the crude oil goes through the heated inlet into the 

crude oil distillation unit before being separated into various components. The heavy 

components are collected at the bottom, while lighter components are collected at the top of 

the crude oil distillation unit. 
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Figure 2.6. Crude Oil Distillation Unit (Olsen, 2014) 

 

2.2.3.1.2 Conversion and Reforming in the Refinery 

The conversion process in the refinery involves the chemical process of breaking down the 

chemical composition of large molecular high boiling-point hydrocarbon liquid produced from 

crude distillation into lighter molecular low boiling-point hydrocarbon liquids. Jet fuel, 

gasoline, petrochemical feedstocks, diesel fuel heavy liquid, and other valuable products that 

meet market demands are lighter molecular low boiling-point hydrocarbon liquids. 

Hydrocracking, coking, polymerization, and fluid catalytic cracking (FCC) are used in 

breaking large molecular liquid into lighter molecular liquid (Oyekan, 2018; Kaiser et al., 

2019; Speight, 2019a). Reforming is another important process in the refinery that made the 

use of gasoline as automobile fuel possible. It involves the conversion of hydrocarbon from 

distillation into other useful forms called reformate (upgrade octane naphtha) through a thermal 

or catalytic reforming process. Also, hydrogen is produced from crude oil through reforming 
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processes such as SMR (steam methane reforming), which is further used in other refining 

processes such as hydrotreating (Speight, 2016; Uner, 2017; Azzaro-Pantel, 2018; Oyekan, 

2018; Wypych, 2019). 

 

2.2.3.1.3 Desulphurisation in the Refinery 

Desulphurisation is the chemical process of treating petroleum products from distillation by 

hydro-desulphurisation, flue-gas desulphurisation, heavy-oil desulphurisation, etc., to remove 

their sulphuric contents. Metal, nitrogen, and sulphur compounds present in petroleum are 

known as catalyst poison; therefore, desulphurisation is used to pre-treat catalytic reformers 

before use. Desulphurisation of petroleum products conforms with the current tightened fuel 

specification. Refineries produce higher sulphur from sour crude oil (high sulphur content 

crude oil) than sweet crude (low sulphur content crude oil) (Akitsu, 2018; Coker, 2018; El-

Gendy and Nassar, 2018; Oyekan, 2018; Akopyan et al., 2019; API Energy, 2020). 

 

2.2.3.1.4 Blending of the refinery streams 

Blending the refinery streams to finished petroleum products is the last major step before waste 

treatment and disposal in the refinery. Blending could occur in the refinery, on ships, or along 

the pipeline once it leaves the refinery site. Due to economic values and logistics associated 

with specific petroleum products, alternative options such as producing blended finished 

products or creating alternative processing units by changing the deposition of intermediate 

product stream in the refinery are adopted. For refineries to meet the market demands and 

specifications, most refinery products are produced through the blending of stocks or blending 

different stream components (API Energy, 2020; Speight, 2017). Gasoline/petrol used for the 

operation of vehicles results from the combination of several components in a process referred 

to as gasoline blending. Gasoline blending involves combining several petroleum streams 

produced through the different refinery operation processes (distillation, reforming, 

polymerisation, cracking, etc.) (Speight, 2017). Refineries may produce more than eight 

different hydrocarbon stream, which is then mixed to produce gasoline. Additives such as 

demulsifiers, oxygenates, metal deactivators, antioxidants, detergents, corrosion inhibitors, 

anti-knock agents, and anti-icing additives are also mixed into hydrocarbon streams during 
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blending. The essential elements required for product blending include analysis infrastructure, 

storage facility, blendstock properties, blending frequency, post blending consideration, 

transportation infrastructures, product flexibility, and product quality waiver. In addition, real-

time database advance control facilities, product certification methods, and the number of 

finished products are also essential elements required for product blending (Srivastava and 

Hancsok, 2014; Fink, 2016; Hsu and Robinson, 2017; Hsu and Robinson, 2019). 

 

2.2.3.1.5 End Process of Refinery Process (waste treatment) 

In a product stream containing sulphur, waste hydrogen sulphide is taken by sulphur recovery 

unit and combined with oxygen to give solid sulphur and water vapour sold to sulphur 

processing industries after treatment (UKPIA, 2015). Petroleum waste treatment marks the end 

of petroleum refinery processes and is inevitable in the manufacturing of products. Petroleum 

waste streams are treated according to current specifications and regulations. Waste treatment 

is crucial to the petroleum industries; the type of waste, waste quality, and quantity produced 

determine the means of waste treatment, waste treatment cost, and disposal. Waste streams, 

such as air streams, gas streams, water streams, etc., are treated in various ways to make them 

environmentally safe and friendly (Heck et al., 2016; Schnelle Jr and Brown, 2016; Bahadori, 

2019; Kulkarni, 2019). 

 

2.2.3.2 Marketing, Sale, and Distribution of Petroleum Products 

Marketing, sale, and distribution of petroleum products occur after petroleum production and 

refining. It involves the transportation of petroleum products (gasoline, kerosene, diesel, jet 

fuel, etc.) from the refineries to the end-user. The finished products are transported through the 

pipeline to large terminal storage centres. Figure 2.7 shows petroleum products such as 

kerosene, gasoline, diesel, and other fuel transported to large storage deport through tanker 

trucks and then distributed to retail sale locations for easy accessibility to end-users (American 

Petroleum Institute, 2014). Retail petrol stations are an essential part of the downstream sector 

of the petroleum industry that plays a crucial role in the sale & marketing of petroleum 

products. Retail petrol stations are structures or buildings certified to sell petroleum products 

such as gasoline, diesel, cooking gas, and kerosene to motorists and other local consumers. 
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These structures are called different names, such as service stations, fuelling stations, petrol 

stations, petrol bunks, filling stations, garage, gas stations, etc., in different countries 

worldwide (Mshelia et al., 2015; Odipe et al., 2018). 

 

 

Figure 2.7. Petroleum product distribution to end-users (American Petroleum Institute, 2014) 

 

The functions of retail petrol stations are the same throughout the world, although the types of 

petroleum products sold may differ as well as the structures of these various stations. Figures 

2.8 to 2.10 below show examples of retail petrol station structures with different designs around 

the world. They all have a large canopy over their forecourt where the dispensing pumps are 

located. All the petrol stations also showed their bold signpost with the petroleum product 

prices sold at the stations.  

 

 

Figure 2.8. Retail Petrol Station in Morocco (Sparks, 2015) 
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Figure 2.9. Retail Petrol station in Northern Ireland (Bridges, 2017) 

  

 

 

Figure 2.10. Retail Petrol Station in Nigeria (Total Nigeria, 2019) 

    

The three types of service rendered to customers at these various retail petrol stations 

worldwide are self-service, minimum service, or full service. Self-service at a petrol station 

allows the customers to pump their fuel with the provision for easy payments (gasoline, diesel, 

or kerosene). Full service involves pumping fuel and rendering other services such as cleaning 

the windshield, oil checking, etc., to customers and collecting payments by an authorised 

employee known as a petrol station attendant or jockey. Minimum service is the least popular 

petrol station service where attendants only pump fuel for customers due to specific legislation 

that prohibits self-service by customers (Donofrio, 2012; Basker et al., 2015; Busolo, 2018). 

Full-service type of operation is adopted by retail petrol stations in various African countries, 



42 
 

including Nigeria. Both males and females are employed to fuel vehicles with octane leaded or 

unleaded fuel and render other services daily to customers at filling stations (Moolla et al., 

2015). 

 

2.3 Petroleum Products 

Petroleum products are produced after the refining of crude oil. These petroleum products 

include various liquid and gaseous fuels (gasoline, kerosene, liquid petroleum gas, jet fuel, 

diesel, naphtha, etc.), coke, waxes, asphalts, lubricating oil, and solvent. Also, petroleum 

products are used to produce petrochemical products such as plastics, rubbers, soap and 

detergent raw materials, paints, alcohols, pharmaceuticals, synthetic fibres, etc. (Chaudhuri, 

2016; Trimm and Hunter, 2016). Due to the lower density of petroleum products produced after 

the refining process, the volume of output (a petroleum product) increases more than the 

volume of input (crude oil) refined. The increased volume between the output and input is 

referred to as processing gain (EIA, 2019). Figure 2.11 shows the percentage of products in a 

barrel of crude oil. The volume of petroleum products produced in the petroleum industry is 

measured in barrels. Heavier products are located at the bottom, while the lighter product is 

located at the top of the barrel.  Gasoline, kerosene, and diesel are the three main petroleum 

products commonly sold in retail petrol stations. 

 

Figure 2.11. Barrel of Crude Oil Composition (Department of Ecology, 2016) 
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2.3.1 Petrol 

Petrol, also referred to as gasoline, is produced from the refining of crude oil. It comprises a 

complex mixture of a large quantity of volatile hydrocarbons (alkenes, alkanes, and 

cycloalkanes) with the addition of various additives for quality improvement and to meet other 

specific functions through a process known as gasoline blending (Campo et al., 2015; Speight, 

2017). Additives in gasoline should exclude the presence of compounds such as solvents or 

sediment, acids, and metallics in any amount (Worldwide Fuel Charter (WWFC), 2019). 

Petroleum products constitute 95% of the energy used in the global transport system, in which 

nearly 40% of the energy is used by vehicles running on finished gasoline fuel from blending 

refineries (Sarathy et al., 2018). Gasoline sold in different countries varies in its formulation 

due to the various government specification and guidelines concerning fuel efficiency and 

emission control, such as EU CO₂ target, Euro 6c, Euro 6d, China 6a, Euro 6dTEMP, China 

6b, etc. (WWFC, 2019).  

Leaded gasoline is finished motor gasoline containing alkyl lead compounds such as 

tetramethyl Pb and tetraethyl, which serve as octane boosting and antiknock additives for 

vehicle engines. Due to the increase of lead (Pb) emission from incomplete combustion of 

vehicles causing air pollution, leading to adverse health effects, leaded gasoline was banned.  

Unleaded gasoline was introduced when leaded gasoline was banned. The unleaded gasoline 

contains additives like ethanol, benzene, toluene, and methyl tertiary-butyl ether instead of 

tetramethyl Pb and tetraethyl Pb (Yao et al., 2015; Compound Interest, 2016; Amine & 

Barakat, 2019). Transportation contributed about 23% of carbon emission in 2013, and the 

increasing projected carbon emission from transport will likely continue due to the increasing 

level of rapid global motorisation and urbanisation (Zhang et al., 2018). Therefore, additives 

in transportation fuel that lower exhaust emission is needed to reduce the transport sector’s 

contribution to the massive global emission associated with climate change, environmental 

problems, and health issues (Sarathy et al., 2018; Amine and Barakat, 2019).  

One of the important gasoline additives to improve fuel efficiency and reduce spark ignition 

engine exhausts are oxygenates such as alcohol, methanol, ethanol, and tertiary-butyl ether 

(Iliev, 2018; Miller, 2019). Methanol is a widely used gasoline additive in China, while ethanol 

is widely used as a gasoline additive in the United States of America (Wang et al., 2019b; EIA, 

2020). The use of octane booster additives to increase the low octane rate of unfinished gasoline 

from petroleum refineries to satisfy the requirement of modern engines has led to the sale of 

different grades of gasoline.  Regular/ unleaded, midgrade/super, or premium/super-premium 
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are different grades of gasoline sold in retail petrol stations. Gasoline with a higher octane 

rating is sold at higher prices at retail petrol stations (Balakrishnan et al., 2017; Amine & 

Barakat, 2019; EIA, 2020). Although gasoline is a highly flammable, dangerous volatile liquid 

that could explode when mishandled, the danger is considered insignificant compared to its 

benefits due to the high dependency on the usage of gasoline and other petroleum products by 

the public (Gilbert & Gilbert, 2019).  

 

2.3.2 Kerosene 

Kerosene, commonly known as paraffin, is a crude oil distillation fraction made up of mixtures 

of hydrocarbons. Kerosene is used for jet fuel production, home heating fuel, solvent 

production, and domestic product production (a deodorised form of kerosene) (PHE, 2016b). 

Kerosene is a stable refined petroleum product that does not need additives and consists of 

hydrocarbons containing nine to sixteen carbon atoms per molecule. Some of the hydrocarbons 

present in kerosene are naphthalene and its derivatives, n-dodecane (n-C12H26), and 

alkylbenzene (PHE, 2016b; Speight, 2019b; Worsfold et al., 2019). Kerosene is pale-yellow or 

colourless with a boiling point between 175 to 325oC and a flashpoint of 38oC. Also, it is less 

volatile than gasoline which makes it safe to store (Kuppusamy et al., 2019; Speight, 2019a). 

Saturated hydrocarbon is the desirable constituent of kerosene due to the use of kerosene as 

burning fuel. To maintain the lowest smoke level for kerosene as burning fuel, it undergoes the 

‘Edeleanu process’ to remove excess aromatic and unsaturated hydrocarbons to meet 

specifications and be free of obnoxious gases such as sulphur compounds (Speight, 2019b). 

Despite the extraction of aromatic and unsaturated hydrocarbons in kerosene, traces of small 

aromatic and unsaturated hydrocarbons are still found in kerosene (Speight, 2019a).  

 

2.3.3 Diesel 

Diesel is made of a mixture of hydrocarbons (consisting of 3 major classes of hydrocarbon, 

which are aromatic hydrocarbon, paraffinic, and cycloparaffinic) and distillates during the 

refining process between 150 to 380oC boiling points (Palanisamy et al., 2014; Majewski and 

Jaäs̈kelaïnen, 2016). Diesel is a direct fraction of crude oil distillation that contains 

hydrocarbon with ten to nineteen carbon atoms per molecule (C10 -C19) and a flash point of 

52oC. Diesel is a liquid with varying colours from brown to colourless; it is also of higher 

energy, heavier, and less volatile than gasoline (Kuppusamy et al., 2019). Diesel is thicker and 
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heavier than gasoline and kerosene with increased evaporation time, compressed more and less 

refining process than gasoline. It is used for powering cars, buses, trains, boats, and other large 

vehicles (NCH Europe, 2018). Light diesel (C12.3 H22.2) and heavy diesel (C14.06H24.8) with a 

molar weight of 170 and 200 g/mol respectively, are the two groups of diesel used in diesel 

engines (Sarıkoç, 2020). 

 

2.4 Petroleum Industries and Environmental Pollution 

The introduction of pollutants (substances or energy) into the environment, which causes 

harmful effects on the natural resources, human health, and the entire ecosystem, is known as 

pollution or environmental pollution (Nathanson, 2017; United Nations Environment 

Programme (UNEP), 2017; Manisalidis et al., 2020). A pollutant is defined as any energy or 

substance in the form of solid, liquid, or gas introduced to the environment that could cause 

short or long-term adverse effects on everything within it (Chaudhry and Malik, 2017; Viatte 

et al., 2020). The environment is polluted by pollutants from natural sources (cyclones, 

earthquakes, drought, volcanic eruptions, floods, etc.) and anthropogenic sources. Effects of 

pollutants on different environmental components may vary due to the different chemical 

compositions of pollutant types (Viatte et al., 2020). Petroleum is toxic to all living things 

despite being found in its naturally occurring state beneath the earth's crust. Its complicated 

extraction, production, and transportation processes cause unfortunate results causing pollution 

from oil spillage, wastewater discharge, chemical emission, etc. Chemical emissions, 

wastewater discharge, oil spillage, etc., are the major source of environmental problems 

contributing to land pollution, water pollution, and air pollution (RAO, 2016; Ugwoha and 

Omenogor, 2017; Varjani et al., 2020). Globally, effects of oil pollution that occur from 

increasing exploration, production, and utilization of petroleum products and spills during 

transportation of petroleum products constitute major health concerns (Mishra and Kumar, 

2015; Michel and Fingas, 2016; Zhang et al., 2019; Jafarinejad and Jiang, 2019).  

Emission of volatile organic compounds (VOCs), especially benzene, toluene, ethyl-benzene, 

and xylenes, collectively known as BTEX, are also associated with petrochemical industries 

and incomplete combustion of petrol products (Bolden et al., 2015; Faraji et al., 2017; Abbasi 

et al., 2020; Fendi et al., 2020). BTEX is included in thinners, cleaners, liquid fuel, degreasers, 

and lubricants (Choudhury et al., 2020). BTEX pollutes the underground water and the soil 

through accidental petroleum oil spillage and improper discharge of untreated industrial 
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effluents. Its presence in the atmosphere causes air pollution, and it can be easily transported 

into natural water bodies when it rains. BTEX are known to be toxic, and its exposure damages 

human health causing acute skin mucous membrane infections, fatigue, liver cirrhosis, central 

nervous system damage, congenital disability, organ irritation, and cancer (Bretón et al., 2017; 

Abbasi et al., 2020; Akinsanya et al., 2020; Tawabini et al., 2020; Usman et al., 2020). BTEX 

is highly soluble in water than other hydrocarbons, and they can be easily transported in the 

environment either in its solid, liquid, or gaseous phase.  Also, BTEXs accounts for about 80% 

per cent of the VOCs emitted in petrochemical industries and 50% of the pollutant from 

gasoline (Tawabini et al., 2020; Usman et al., 2020). Humans contact BTEXs compounds by 

inhaling polluted air, digesting contaminated water, and absorbing through skin contact 

(Moridzadeh et al., 2020; Mohammadi et al., 2020). 

Benzene, also referred to as Benzol or Cyclohexatriene, is a toxic and hazardous chemical 

found in crude oil or produced during the crude oil refining process. It is a volatile, highly 

flammable, colourless aromatic hydrocarbon with an odour like gasoline. Benzene is used as a 

solvent in the industrial production of paint, gasoline, varnishes, thinners, rubbers, drugs, etc. 

Benzene is classified carcinogenic to human health, and its exposure is related to health 

problems such as aplastic anaemia, bone marrow dysplasia, and detrimental damage to the 

immune system.  Benzene is also associated with an increased risk factor for developing 

chronic lymphocytic leukaemia, hematopoietic and lymphatic cancers, acute myelogenous, etc. 

Also, there is an association between benzene exposure and a decrease in haemoglobin levels, 

white and red blood counts (European Chemical Agency (ECHA), 2017; National Centre for 

Biotechnology Information (NCBI) 2018a; Choudhury et al., 2020; Ren et al., 2020; Scholten 

et al., 2020; Sun et al., 2020).  

Toluene, also called Toluol or Methylbenzene, is a liquid aromatic hydrocarbon that is water-

insoluble, colourless with vapours heavier than air. It is present in many commercial and 

industrial products like benzene and veterinary medicine as an organic solvent. The respiratory 

system is the main route of absorption due to its high volatility. Toluene is toxic to human 

health by affecting the function of the central nervous system and leading to toluene-induced 

neurotoxicity, blurred vision, seizure, etc. when in contact with the skin, inhaled, and ingested 

(Drug bank, 2016; NCBI, 2018b; Abouee-Mehrizi et al., 2020; Braunscheidel et al., 2020; 

Kuang et al., 2020; Soares et al., 2020). 
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Ethylbenzene (C8H10) is also an aromatic hydrocarbon with a colourless benzene substitute, 

highly flammable, and occurs as a natural element in coal, cigarette, gasoline, and crude oil. It 

is primarily used to produce styrene and as a solvent for producing rubber adhesives, paints, 

varnishes, and inks. Human exposure to ethylbenzene through inhalation, skin contact, eye 

contact, and ingestion is known to cause both short and long-term health effects such as 

irritation of the larynx and eyes, dizziness, drowsiness, headaches, brain damage, kidney and 

liver problems (Babu and Londhe, 2014; National Institute for Occupational Safety and Health 

(NIOSH), 2015; NCBI, 2018c; Derakhshan-Nejad et al., 2020; Hedayatzade and Hassanzadeh, 

2020). 

Xylenes are cyclic aromatic hydrocarbons; colourless and sweet-smelling liquids are used to 

produce ethylbenzene. Xylenes are volatile and flammable. It consists of three isomers which 

contain 20, 20 and 40-65 per cent of para-xylene (p-), ortho-xylene (o-) and meta-xylene (m-), 

respectively. Xylene is not classified as Group 1 (severe carcinogenic compounds for humans), 

like benzene, and Group 2 (possibly carcinogenic to humans) like ethylbenzene. But exposure 

to xylene still causes both short- and long-term health problems such as eye irritation, skin 

inflammation, neurological effects, central nervous system, breathing, and gastrointestinal 

problems (ATSDR, 2014; Niaz et al., 2015; EPA, 2016b; Boonhat and Lin, 2020; Hedayatzade 

and Hassanzadeh, 2020; Mohammadi et al., 2020; Tualeka et al., 2020).  

 

2.4.1 Types of Environmental Pollution 

There are various environmental pollution types, including water pollution, land pollution, air 

pollution, noise pollution, and light pollution (Mitra, 2018). The various pollution types arise 

from different sources and are caused by a single or combination of pollutants. Environmental 

pollution has a higher pollutant concentration at its emission point. Pollution can travel from 

one point to another through various transport mediums, including water transport, air 

transport, sediment transport, bio transport, and soil transport, to cause detrimental effects to 

the environment and its inhabitants in different ways (Hill, 2020). Physical, chemical, 

biological, and radiological pollutants in the air, soil and water have an influence the health of 

working population in small and large workplace settings (Tulchinsky and Varavikova, 2014). 
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2.4.1.1 Water Pollution 

Water is an essential natural resource that forms an integral component of the environment 

because it makes up over 70% of the earth's crust. Also, water constitutes more than 50% of 

the human body (Fatima et al., 2020: Rosinger and Brewis, 2020; Qadri et al., 2020). As one 

of the basic requirements for human survival, water is essential for the earth's sustainability. 

Water is referred to as the most delicate component of the environment, and access to good 

quality water is an important factor needed for improving living standards and the general 

health of people in developing countries such as Africa or any part of the world. Therefore, 

water pollution poses a danger to healthy living (Hannemann, 2015; Lapworth et al., 2017).  

Water pollution occurs from the introduction of pollutants into water sources through human 

and natural processes affecting water quality, and its resulting impact has been an ongoing 

global problem over the years (Charlesworth and Booth, 2019). Water pollution is the presence 

of a certain degree of a small or large amount of substances (pollutants) in water that alters the 

water quality making it unsuitable for specific purposes such as domestic activities, agricultural 

purposes, industrial activities, and other uses (Owa, 2014; Halder and Islam, 2015; Gana and 

Peter, 2015; Alrumman et al., 2016; Markham, 2019; Qadri et al., 2020). Water pollution has 

been identified as a significant source of environmental problems in recent years (Afroz et al., 

2014). Water pollution is a global problem and has been on the rise both in developing and 

developed countries, causing damage to economic growth and the physical and environmental 

health of the entire world population. Also, water pollution contributes to water scarcity in 

many countries due to the continuous decline in water quality, thereby limiting the quantity of 

safe and reliable water sources (Imoukhuede and Afuye, 2016; Mateo-Sagasta et al., 2017; Ali 

and de Oliveira, 2018). About 11% of the world's pollution in 2015 and an estimated 785 

million people in 2017 lack access to basic drinking water services (Rosinger and Brewis, 2020; 

WHO, 2019). Furthermore, according to Pawari and Gawande (2015), 3.1% of global deaths 

occur due to poor hygiene, water scarcity, and poor water quality. 

Pollution of water sources could occur directly (direct release of pollutants into water bodies 

or water sources) or indirectly (water pollution that happens from transported pollutants from 

other pollution sources) (Singh et al., 2020). Rainwater, natural water run-off, deposition of 

surrounding vegetation, and atmospheric composition such as dust are natural sources of water 

pollution (Singh et al., 2020). Numerous factors are responsible for water pollution, but 

industries, agricultural and domestic sources are considered the major cause of water pollution, 

of which industrial wastes account for a higher percentage (Haseena et al., 2017; Chaudhry 
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and Malik, 2017). Wastewater containing high toxicity of concentrated industrial pollutants 

with significant potential of causing a detrimental effect to water inhabitants, human health, 

and the entire environment are released from industries and other small enterprises directly into 

the environment. These constitute part of the 80 to 90 per cent of untreated wastewater 

discharged into the water bodies by the community (World Water Assessment Programme 

(WWAP), 2017; UNESCO World Water Assessment Programme, 2020). Water pollution 

caused in some industries, mainly in the developing countries, is due to the recent exponential 

growth rate and carrying out large production without modern types of equipment. These 

industries still use outdated and old equipment that produces high pollutants such as pesticide, 

phosphate, lead, asbestos (Carcinogen), chlorobenzene, volatile organic chemicals, dyes, 

mercury, toluene, noxious solvents, acids, nitrates, alkali, sulphur, and benzene (Shah, 2017).  

People whose work involves handling human waste and sewage are likely to be at higher risk 

of being exposed to waterborne diseases (Centres for Disease Control and Prevention, 2021). 

Ecological workers working on contaminated sites can be occupationally exposed to hazardous 

chemicals in water consumed, and soil handled when in contact with contained building or 

materials (Burger and Gochfeld, 2016). Respiratory, skin, eyes, neurovastibular and headache 

symptoms related to occupational exposure were found in workers involved in the clean-up 

operation of the water pollution caused by Hebei sprit oil spill on the yellow sea in 2007 (Na 

et al., 2012). 

The release of industrial effluents has destroyed the chemical, biological, and physical nature 

various water bodies. Industrial effluents that pollute water sources are wastewater from soap-

producing industries, which contain complex chemicals that are highly toxic and harmful to 

marine habitats, and effluents generated during oil treatment processes from palm oil 

industries. And wastewater containing various chemicals concentration of dyes is also released 

from textile industries. Another industrial effluent that pollutes water sources is brewery 

effluents rich in carbohydrates, nitrogen, and washing reagents. The contamination of surface 

and groundwater from mining, and oil spillage, which occurs during liquid petroleum 

production in petrochemical industries, also leads to water pollution (Ado et al., 2015; Institute 

of Marine Affairs, 2015; Michel and Fingas, 2016; Singh et al., 2020). Developing countries 

where a small fraction of wastewater is treated before discharge into the environment suffer 

from widespread water-related diseases such as cholera (UNESCO World Water Assessment 

Programme, 2019).  
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Agriculture as a non-point source of water pollution remains a global environmental challenge 

(Okumah et al., 2019; Davey et al., 2020).  Agricultural activities with poor management and 

bad practices affect water quality negatively. The continuous growth in agricultural production 

due to the world’s rapid population growth has resulted in the use of high-level manure and 

fertilisers. The manure and fertiliser used in agricultural produce release surplus nutrients such 

as phosphorus and nitrogen, which are potential water pollutants (Centre for Disease Control 

and Prevention (CDC), 2016). Pesticides, nutrients, sediments, organic carbon, drug residues, 

pathogens, salts, insecticides, and metals are major pollutants from agricultural processes 

contributing to water pollution. Livestock systems, aquaculture, and cropping expansion to 

meet up the agricultural pressures towards meeting up with changing habits and growing 

demands of food due to increasing population also lead to the increases in the reduction of 

water quality (Stehle and Schulz, 2015 and Mateo-Sagasta et al., 2017). Agricultural processes 

promote eutrophication, resulting from the release of excess nutrients in water bodies during 

agricultural run-off, leading to the loss of water habitats (Ondieki, 2015; Okumah et al., 2019). 

Infiltration of agricultural chemicals such as nitrogen from an increased level of pesticides, 

fertilisers, and salt pollutes water bodies by destroying the water quality and making it 

unsuitable for irrigation and other uses (UNEP, 2016; Xu et al., 2020).  

Domestic activities contribute to water pollution through improper sewage disposal into water 

bodies which is a major contributing factor to poor water quality. Sewage drainage could lead 

to major water pollution sources, increasing the burden of wastewater management due to the 

introduction of a wide range of chemical contaminants and increasing the financial budget for 

water treatment (Norah et al., 2015). Domestic sewage is wastewater from the public consisting 

of 1 % solids and 99% water (Singh et al., 2020). Water reservoirs polluted with untreated 

sewage effluents from human activities are responsible for the spread of water-borne diseases 

because they contain bacteria, toxic organic compounds, fungi, heavy metals, viruses, and 

parasites that could cause various types of infections (Patel et al., 2015; Olds et al., 2018). 

Slum in developing countries is associated with an increase in wastewater generation. There is 

improper disposal of human excrete because of the lack of toilets, and available communal 

toilets are poorly managed. Poor sanitation is also practised due to the inadequate availability 

of water. However, wastewater from domestic sources is relatively free of hazardous 

pollutants; still, the appearance of new contaminants, even low concentrations, could lead to a 

bad long-term effect on general global health (WWAP, 2017). 
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2.4.1.2 Soil Pollution  

Soil is another important natural element on earth that plays a diverse role in nature and sustains 

life. Also, it acts as a filter of toxic substances for water required for human survival. Waste 

products disposed of all over the world finally end up in the soil leading to soil pollution. Soil 

pollution can be defined as the presence of undesirable toxic contaminants with higher 

concentrations than in its naturally occurring state in the environment; therefore, it poses a 

great danger to humans and the entire ecosystem (Petal and Vashi, 2015; Stolte et al., 2016; 

Environmental Pollution Centres, 2017; Rodríguez-Eugenio et al., 2018). Soil pollution occurs 

through both intended and unintended human activities leading to direct or indirect soil 

pollution. The soil’s natural structure and composition are affected by soil pollution. Soil 

quality is also reduced by soil pollution (Hernawati, et al., 2017; Savasan, 2017; Rodríguez-

Eugenio et al., 2018). Also, soil pollution occurs due to the decreased recovery capability of 

the ecosystem caused by rapid industrialisation, urbanisation, and population growth (Yap, 

2019). 

As one of the major factors of environmental pollution, soil pollution remains of great concern 

because of its health risk to all life forms (Savasan, 2017). The common sources of soil 

pollution are agriculture, industrial processes, and domestic waste. The various pollutants from 

these sources include petroleum hydrocarbons, heavy metals, lead, and pesticides (Gangadhar, 

2014). Pollutants from agriculture activities like fertilisers, pesticides, animal wastes, 

herbicides, and sediments result from improper waste disposal and poor irrigation systems. 

Fertilisers contain heavy metals (Cu, Cd, Ni, & Hg) and non-organic fertilisers contain nitrate, 

potassium salts, phosphates, and ammonium. The release of these chemicals into the soil causes 

soil degradation. In modern agriculture practices, pesticides play a vital role in food production 

for the growing population. Pesticide contamination in the soil occurs through water run-off 

from foliage or seed treatment and during spraying on farmland resulting in the irreversible 

reduction of soil microbes, limiting the chemical, physical and biological composition (Tetteh, 

2015; Arora et al., 2017; Harizanova-Bartos and Stoyanova, 2019). Agricultural activities also 

lead to soil erosion which causes damage to the soil structure and properties (Harizanova-

Bartos and Stoyanova, 2019).  

The study conducted by Galindo-Reyes and Alegria (2018) found that farmworkers are affected 

by chronic exposure to chemicals used in their workplace. According to the study, the same 

measure of pesticide types found in the water and soil assessment in and around their workplace 

were also found in the urine and blood of the farmworkers. In addition, people exposed to a 
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high level of pesticides due to intensive usage suffers from genetic damage associated with 

pesticides (Galindo-Reyes and Alegria, 2018). 

Accumulation of heavy metals in the soil from technogenic wastes contributes to land 

degradation leading to soil pollution (Afonina and Oshirova, 2020). soil pollution from 

industries occurs from the release of toxic substances from production and processing 

activities, gas and oil leakage, improper waste treatment, and poor mining practices. Human 

health, plant survival, and soil quality are significantly affected by land pollution (Paz-Ferreiro 

et al., 2014; Guan et al., 2015). Soil pollution from industries is associated with increased rapid 

industrial growth. The natural structure of the soil is altered through chemical contamination 

from damaged underground oil storage and accidental discharge from industries (Ashraf et al., 

2014; Khalilova, 2015). There is variation in the concentration of heavy metals polluting the 

soil and causing a reduction in plant growth (Chibuike and Obiora, 2014).  

Domestic and human activities such as solid waste disposal, construction, and transportation 

produce various types of pollutants that lead to soil pollution, which threatens the health of the 

world. Prolonged exposure to toxic pollutants like metals causes adverse health effects on 

humans (Namuhani and Cyrus, 2015; Staszewski et al., 2015). Increased waste dumps, solid 

waste landfill, and animal burial site resulting from enormous urban and rural development has 

been a source of public health concern because of the imposing danger on more than 60 per 

cent of the world’s ecosystem (Pasko and Mochalova, 2014). Cities are becoming threats to the 

environment by generating an estimated amount of 62 million tonnes of solid waste in sub-

Saharan Africa and a total estimate of 1.7 to1.9 billion metric tons globally (Mohammed and 

Elias, 2017). The improper disposal of municipal solid waste is a potential source of harmful 

exposure to toxic pollutants in the growing communities (Adamcová, 2016).  

 

2.4.1.3 Air Pollution 

Air pollution is defined as the presence of a complex mixture of gases, biological, or physical 

agents that pollute the atmosphere's natural composition (Health Effects Institute (HEI), 2017a; 

Mahajan et al., 2020; Schikowski and Hüls, 2020). Air pollution contaminates indoor and 

outdoor environments (Puri et al., 2017; Schikowski and Hüls, 2020). Air pollution results in 

poor air quality, damaging human health and leading to premature death (HEI, 2019). Air 

pollution occurs through both anthropogenic and natural sources. Air pollution variations and 

effects from anthropogenic and natural sources are often challenging to differentiate (Pöschl, 
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2020). Air pollutants can be directly emitted into the environment from its sources (these are 

known as primary pollutants) or formed through the interaction of primary pollutants in the 

atmosphere (these are known as secondary pollutants) (Spinazzè and Cavallo, 2019). Due to 

the universal presence of air pollution and its contribution to huge health burdens, this has made 

it one of the most important environmental exposures widely studied (Andersen, 2020). The 

general impact of air pollution on the ecosystem and human health has been a major focus of 

research over the last two decades. Air pollution is identified to be strongly associated with 

climate change. Evidence has shown an association between air pollution to cardiovascular and 

respiratory diseases (Forlani et al., 2020; Pope III et al., 2020; Ramanathan, 2020). Air 

pollution adversely affects human health and well-being (Mahajan et al., 2020). Globally, air 

pollution is also a major concern for policymakers (Forlani et al., 2020). In the United States 

of America, environmental regulation is based on a fundamental parameter such as air pollution 

effect on deaths that occurs before the average age of death which is 78.9years as of 2019 

(United Nations, Department of Economic and Social Affairs, Population Division, 2019; 

Anderson, 2020).  

Air pollutants of varying sizes ranging from micrometres to nanometres, arise from various 

sources around the world. Atmospheric wind aids the transportation of air pollution from one 

point to another worldwide (Ramanathan, 2020). Clean air is essential for human survival and 

a healthy environment (Department for Environment, Food, and Rural Affairs (DEFRA), 

2017). Ninety-two per cent of the world’s population still lives without clean air, thereby 

making the world recognise air pollution as an increasing environmental problem that causes a 

high mortality rate globally (HEI, 2017b; Zou et al., 2020). Outdoor air pollution is a major 

known cause of early death and ill-health in the general population (Samet, 2020). Annually, 

3.3 million premature deaths are caused by outdoor air pollution, while an estimated number 

of 3.1 million premature deaths are because of indoor air pollution worldwide (Liu et al., 2018; 

Haggerty et al., 2020). Indoor and outdoor air pollution exposure cause one-ninth of the total 

deaths in the world (Zou et al., 2020).  

An individual’s personal exposure to air pollution is influenced by their daily activities or task 

(McCreddin et al., 2013).  Research shows that exposure to particulates in the workplace is 

associated with possible adverse health effects such as cardiovascular disease (Fang et al., 

2010; McCreddin et al., 2013). The Cohort study by Bauleo et al. (2019) reported higher risks 

of respiratory disease, lung cancer, digestive disease, neurological disease and kidney cancer 

mortality among transportation, construction, docks, agriculture, and construction product 
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workers that are occupationally exposed to air pollutants.  Outdoor workers (e.g., street 

vendors, construction workers, etc.) are more susceptible to occupational exposure to multiple 

risks related to vehicular emission, dust, industrial fumes, construction dust and so on 

(Barthwal et al., 2022).  Occupational groups, including gasoline pumpers, auto service 

workers, traffic police officers or controllers, chefs using oven or charcoal grills and personnel 

who repair exhaust pipes, are at greater risk of carbon monoxide poisoning due to occupational 

exposure (Bol et al., 2018). People working in industries such as power plants, coke ovens, 

foundries, mining, ore smelters and ore refining are often exposed to sulphur dioxide, known 

to be corrosive and associated with short and long term health effects (Badenhorst, 2007).  The 

worker involved in battery manufacturing, care repairs, soldering, recycling, jewellery 

production and smelting is occupationally exposed to lead (American College of Obstetricians 

and Gynaecologists, 2013). 

The major air pollutants from primary and secondary sources with increasing public health 

concerns have been identified as carbon monoxide, sulphur dioxide, ozone, nitrogen dioxide, 

lead, and particulate matter. A large percentage of health-related problems are associated with 

air pollution (CDC, 2014; Brockmeyer and D’Angiulli, 2016; EPA, 2017; Spinazzè and 

Cavallo, 2019). 

Carbon monoxide (CO) in its natural state is an odourless, colourless, tasteless inert gas known 

to be a silent killer through the formation of carboxyhaemoglobin (COHb) in the human blood 

that could result in death unnoticed. The effect of carbon monoxide exposure in humans varies 

from one individual to another based on the person’s overall health, age, length, and 

concentration of exposure (EPA, 2016a; Kourti et al., 2017; Zhao et al., 2019; Kinoshita et al., 

2020; Mattiuzzi and Lippi, 2020; MENG et al., 2020). CO is released into the environment 

from human activities and natural sources, and the major route of human exposure is through 

inhalation from the atmosphere. Anthropogenic sources of CO are from the incomplete 

combustion of solid, gas, and liquid carbonaceous fuel such as charcoal, petroleum products, 

diesel, and other domestic gas. The natural sources of CO include photochemical reactions, 

wildfires, volcanoes, and a small amount is also produced in the human body (Public Health 

England, 2016a; Hanley and Patel, 2017; Can et al., 2019; Kinoshita et al., 2020; Lee et al., 

2020; Mattiuzzi and Lippi, 2020). Globally, CO poisoning is one of the most common types of 

poisoning that causes fatal death and fifty-eight to seventy-five per cent of death by poisoning 

is associated with inhalation of CO (Gozubuyuk et al., 2017). 
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Sulphur dioxide (SO2) is a colourless gas formed from the oxidation of sulphur fuel during 

combustion, and it has a sharp smell. SO2 is known as one of the air pollutants that has been 

classified as a hazardous substance that exerts various environmental and human health effects 

(Okedere et al., 2017; Bešenić et al., 2020; Shen et al., 2020). The emission of SO2 reduces 

the oxidizing capacity of the atmosphere, and its increased emission accelerates greenhouse 

gases and other pollutants concentration in the atmosphere (Shikwambana et al., 2020). The 

primary source of sulphur dioxide includes volcanic eruption, high sulphuric soil, and biomass 

burning. Human activities as a secondary source of SO2 contribute about 99 per cent of the 

SO2 in the air from sources such as industrial processes and fossil fuel combustion. Annually, 

50% of sulphur dioxide emission is caused by burning coal, making it the largest anthropogenic 

source of SO2 globally. Also, the production of sulphuric acid, petroleum refining, and metal 

smelting are some industrial processes that also emit SO2 (European Petroleum Refiners 

Association, 2016; Yang et al., 2016; Dai et al., 2019; Zhong et al., 2020). SO2 enters the 

human body through skin contact and inhalation, causing damage to the respiratory organs and 

lungs (Okedere et al., 2017). Oxidative stress and systematic inflammation that could play a 

role in human stroke could be induced by SO2. The worst symptom of SO2 is felt between 10 

to 15 minutes after exposure. Furthermore, sulphur dioxide irritates the human airway, which 

could cause shortness of breath, coughing, or wheezing. Also, SO2 has been associated with 

the destruction of the lung and infection of the airway, constituting decreased respiration in 

animals (Harutyunyan and Mantashyan, 2017; Kumar and Francisco, 2017; Morakinyo et al., 

2020; Shen et al., 2020).  

Ozone (O3) is a secondary pollutant gas produced by the reaction between nitrogen oxides and 

volatile organic compounds (VOC) in the presence of sunlight (photochemical reaction). It is 

a major pollutant present in the troposphere with the ability to travel a long distance from its 

original source, reaching high concentrations (DEFRA, 2016; Pope et al., 2016; Hayes et al., 

2020). Ozone air pollution affects the terrestrial ecosystem and plants (Agathokleous et al., 

2020). O3, as one of the major air pollutants, is of global concern due to its effect on plant 

health and human health. Ozone causes an increased rate in daily mortality rate, reduced lung 

function, and heart diseases when it is present in the air at higher concentrations (Karthik et al., 

2017; Sujith and Sehgal, 2017; Bates and Jacob, 2020; Grulke and Heath, 2020; Pepper et al., 

2020).   

Nitrogen dioxide (NO2) is the most toxic nitrogen oxide family that helps in the formation of 

troposphere ozone (smog). It could form organic nitrate and high toxic nitric acid because of 
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its strong oxidising properties, and nitrogen oxides are produced from both natural and human 

activities (Brand et al., 2016; Wang et al., 2016; Wang et al., 2019; Wang et al., 2020; Zhua et 

al., 2020). Lightning, forest and grassland fires, bacterial processes, biological growth, and 

decay are natural sources of NO2. The combustion of fossil fuels, especially when burnt at high 

temperatures, such as in power plants and vehicles, is the major source of NO2 emission from 

human activities (Tunlathorntham and Thepanondh, 2017; Ogen, 2020; Stieb et al., 2020). 

Heart, hypertension, cardiovascular disease, and respiratory mortality are associated with high 

concentrations of NO2. The presence of nitrogen oxide in the air affects human health and 

plays a significant role in the acidification of the soil and the formation of ozone that leads to 

water pollution.  A high concentration of nitrogen dioxide is also emitted along major highways 

and cities (Peterson et al., 2017; Arulprakasajothi et al., 2020; Demetillo et al., 2020; Ogen, 

2020; Kephart et al., 2020).  

Lead (Pb), as an abundant heavy metal, despite being known to be toxic, has lots of useful 

properties, making it an important element for production in industries. Because of the 

extensive industrial use of lead, the environment is polluted by this toxic heavy metal emission 

into the atmosphere. It enters the human body through the skin, inhalation, and ingestion and 

can affect the nervous system, kidneys, liver, and other human organs (World Health 

Organisation (WHO), 2015; Moya-Alvarez et al., 2016; WHO, 2019b; Charkiewicz and 

Backstrand, 2020). Lead occurs naturally, and it is emitted from both indoor and outdoor 

sources such as the use of petrol containing Pb for powering motor engines, wastewater from 

battery and metal smelting industries, cosmetics, and paints (Ghorani-Azam et al., 2016; Public 

Health England (PHE), 2017; ATSDR, 2019). 

Particulate matter (PM) consists of a complex combination of very small liquid and solid 

particles formed from the incomplete combustion of fossil fuels, such as biomass, gasoline, 

coal, and diesel. Also, it is a complex mixture of inorganic and organic substances in liquid and 

solid form suspended in the air, referred to as airborne particulate matter. These various 

particles suspended in the air also constitute the components of particulate matter, which varies 

in origin, size, and composition (Araújo et al., 2014; Kim et al., 2015; Oregon PSR, 2015; 

Santibáñez-Andrade et al., 2020). Particulate matter is divided into the following principal 

group known as coarse particles, fine particles, and ultrafine particles. The particulate matter 

groups were classified by the use of the particulate matter’s aerodynamic properties, and these 

properties have been outlined based on the aerodynamic diameter (size of a unit density with 

the same aerodynamic characteristics) of these particles (Robertson and Miller, 2018; 
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Schraufnagel et al., 2019). Ultrafine particles have an aerodynamic diameter of 0.1 μm or less; 

PM2.5 has an aerodynamic diameter of 2.5 μm or less; PM10 has particles with an aerodynamic 

diameter of 10 μm or less (De Jesus et al., 2019).   

Air pollution is recognised by most developing African countries as one of the biggest 

problems caused by particulate matter (Pipal and Satsangi, 2015; Haggerty et al., 2020; Miller 

and Newby, 2020). Worldwide, PM2.5 pollutants are the biggest threat to air quality because 

fifty-eight per cent of the world’s population resides in a different geographical location with 

concentrations of PM2.5 (Kanawade et al., 2020).  Particulate matter has been associated with 

numerous and severe environmental problems such as global warming, visibility reduction, 

change in cloud formation, and the changes in earth radiation balance (Yang et al., 2015; Pipal 

and Satsangi, 2015; Tiwari et al., 2015 and Tiwari et al. 2016). The size of the particles mainly 

determines the extent to which airborne particles can penetrate the human respiratory system 

and the possible health effects that could occur based on the presence of the toxic particles 

(Araújo et al., 2014; Miller and Newby, 2020).  

 

2.4.1.4 Noise Pollution 

Noise pollution is a pervasive global environmental problem across the ecosystem that 

adversely affects the natural system, wildlife, and human health. Despite noise pollution being 

a global environmental problem, it varies across various geographical locations, sources, 

exposure, and impact levels (Akintunde et al., 2020; EEA, 2020; Klingbeil et al., 2020; Senzaki 

et al., 2020). Noise pollution can be defined as the unpleasant, unwanted elevated level of 

sound that causes disturbance and discomfort to every living thing within the ecosystem (Jain 

et al., 2016; Mesfin et al., 2018; Sweeney and Mitchell, 2019; Bala and Verma, 2020). Noise 

pollution is a serious environmental problem often overlooked because it cannot be smelled, 

tasted, or seen but is regarded as a natural phenomenon (Mesfin et al., 2018; US EPA, 2019). 

Noise pollution occurs from various anthropogenic activities. Sources of noise pollution 

include road traffic, aircraft traffic, railways, industries, factories, highways, construction 

activities, and machines (Ma et al., 2018; Bala and Verma, 2020; Wokekoro, 2020). 

Noise pollution has been associated with human health and well-being and has been identified 

as a significant health problem for the entire human population. Health effects such as 

annoyance, sleep disorders, diabetes, hypertension, learning impairment, hearing impairment, 
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neurological disorders, cardiovascular diseases, psychological disorders, ischemic heart 

disease, and metabolic syndrome are associated with noise pollution.  

Noise pollution also contributes to the reduction of quality of life (Sears et al., 2018; Ghaderi 

et al., 2019; Begou et al., 2020; Clark et al., 2020; Han, 2020; Yang et al., 2020; Yu et al., 

2020). In addition, the population affected by frequent and prolonged exposure to vehicular 

emissions and noise are people who work as Taxi, bus, or truck drivers, traffic police officers 

or controllers, the trucking industry and tool station workers (Brucker et al., 2020; Niba 

Rawlings et al., 2021). Zeydabadi et al. (2019) reported in their study that workers in industrial 

plants such as the metal industry are exposed to a high level of noise which may impact their 

health. Noise pollution also affects the health of wildlife within the ecosystem. It causes 

changes to the vocal behaviours of birds and disruption during reproductive periods of birds. 

Noise pollution that occurs underwater from impulsive sources such as seismic airguns used 

for oil and gas exploration, percussive pile driving for the installation of offshore wind turbines, 

and the explosion also affects marine life negatively (McMahon et al., 2017; Berger-Tal et al., 

2019; Zollinger et al., 2019; Klingbeil et al., 2020; Merchant et al., 2020).  

 

2.4.1.5 Light pollution 

Light pollution relates to all adverse effects of artificial lighting at night. Approximately 80% 

of the world’s population lives in the region with polluted night skies by artificial lighting 

(Nadyba et al., 2020; Peña-García and Sędziwy, 2020; Stone et al., 2020). Since the creation 

of electric lighting in 1879, it has been used extensively to ensure efficient transportation, 

increase recreational activities and economic time, and promote a greater sense of security 

(Boyce, 2019; Falchi et al., 2019; Nadyba et al., 2020). Artificial lighting is now used globally 

due to its benefits in commercial, residential, and recreational environments (Kyba et al., 2017; 

Boyce, 2019). Artificial public lighting is a prevalent feature of roads, small villages, big cities, 

and various open space infrastructures. An estimated 30% of outdoor lighting costing over 7 

billion dollars in the USA is considered wasted annually (Peña-García and Sędziwy, 2020; 

Stone et al., 2020). Light pollution is an environmental problem that consumes a large amount 

of energy, costs billions of dollars, hiders natural night sky experience, and negatively affects 

human health, wildlife, and ecosystem (Silver and Hickey, 2020; Stone et al., 2020).  Light 

pollution is associated with various health disorders in humans, such as insomnia, prostate 

cancer in men, breast cancer in women, and depression (Hatori et al., 2017; Kim et al., 2017; 
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Garcia-Saenz et al., 2018; Falchi et al., 2019; Hicks et al., 2020). An increase in women’s risk 

of lung, breast and colorectal cancer was found in workers exposed to artificial light at night 

due to shift work (Nadybal et al., 2020). Light exposure during working hours may have an 

effect on workers, such as reduced duration or quality of sleep (Boubekri et al., 2014). 

Furthermore, the germination and flowering aspects of the plant life cycle are also affected by 

light pollution. However, plants and animals are at higher risk of light pollution’s adverse 

effects than humans (Xue et al., 2020). 

 

2.4.2 Effects of Environmental Pollution 

According to the world health organisation (WHO), drinking water sources used by at least 2 

billion people globally are contaminated with faeces. Polio, cholera, typhoid, diarrhoea, and 

dysentery are transmitted through contaminated water (WHO, 2020b). Water act as a 

transportation medium for infectious agents that causes various diseases. Infectious diseases 

transmitted through contaminated water are referred to as water-borne diseases (Ohw, 2019).  

Globally, an estimated 2.3 billion people are affected by water-related diseases (Ahmed et al., 

2020). Polluted water remains a potential threat to public health and the most significant risk 

to the world's health.  Also, it changes the emergency health costs, health service budget, and 

reduces life expectancy. Water pollution results in water scarcity, contamination of crops, 

animal production, and health, and increases the cost of water management (Edokpayi et al., 

2017; Organisation for Economic Co-operation and Development (OECD), 2017). Diarrhoea, 

a water-borne disease, claims the lives of about 2.2 million people and reported cases of four 

billion diarrhoea infections per year. Children under the age of five are at higher risk & of death 

from water-borne diseases. An estimated death of 361 000 children under the age of five due 

to diarrhoea are reported yearly (Jabeen et al., 2015; Ahmed et al., 2020; Hind et al., 2020; 

Magana-Arachchi and Wanigatunge, 2020).  

Polluted water causes numerous damages and affects human skin, liver, lungs, kidney, and 

brain. It also causes congenital disabilities, cancer, and other infections (Khatun, 2017). An 

estimated seven million people die globally every year because of air pollution (WHO, 2020b). 

Mostly in low-income and medium-income countries, household air pollution from exposure 

to cooking fires results in 3.8 million premature deaths annually. Also, a wide range of adverse 

health effects in children and adults, such as cancer, eye problems, and respiratory problems, 

can be caused by exposure to various indoor air pollutants (WHO, 2020c). Air pollution is 
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associated with almost 30% of new lung cancer cases (Santibáñez-Andrade et al., 2020). Air 

pollution is an environmental risk factor for respiratory allergies that occurs both in developing 

and developed countries. Hay fever, rhinitis, and asthma are the most common allergic 

respiratory disease. Millions of the world population are suffering from rhinitis, and more than 

272 million people are also currently suffering from asthma (Deng et al., 2020). Air pollution 

has been associated with human suicide, depression, drug abuse, anxiety, and cognitive decline 

(Chen and Samet, 2017; Gładka et al., 2018; Braithwaite et al., 2019; Szyszkowicz, 2019; Zeng 

et al., 2019; Szyszkowicz et al., 2020). Household pollution results in the emission of black 

carbon, volatile organic compounds that contribute to climate change, outdoor air pollution, 

and negatively affect agricultural production (WHO, 2020c). Growth retardation is associated 

with exposure to air pollutants like SO2 and CO (Dutta et al., 2018).  

 

 2.5 Work Environment 

The definition and description of the words “work” and “environment” give a comprehensive 

understanding of the term “working environment.” Definition of work according to Marriam-

Webster (2020) and Cambridge (2020) definition are, “work as an activity in which one utilises 

intelligence and strength to perform or do something,” “accustomed means of livelihood such 

as labour, duty or task”, and “a specific function, duty, task, or assignment often being a part 

or phase of some larger activity.” Work also includes paid jobs and unpaid jobs that include 

voluntary work, education and training, family responsibilities, and care (Waddell and Burton 

2006, p. 4; College of Occupational Therapists, 2010). Work is classified as an essential 

economic activity regarded as an integral part of modern life, contributing to the quality of life 

and self-esteem (European Agency for Safety and Health at Work, 2004; Waddel and Burton, 

2006; WHO, 2010; Abuhashesh et al., 2019). Work is important for various reasons that are 

not limited to its economic advantages (Warhurst et al., 2017). Work gives a sense of 

belonging, identity, and purpose with the hope of building decent lives by glimpsing 

optimistically to our future. Also, social cohesion may be formed through a network of 

interactions and connections provided through work (International Labour Organization (ILO) 

2019).  

The word “environment” is derived from the French word “environ,” which means 

“surrounding,” and it has a different meaning to different people in all aspects of life. The 

environment is made up of a combination and interaction of the abiotic (hydrosphere, 
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lithosphere, and atmosphere) and biotic (living organisms and microorganisms) (Manisalidis 

et al., 2020). The environment encompasses the whole context that shows how human lives 

and how they perceive their life. The environment surrounds living things, sustains, nurtures, 

and provides all basic requirements of living and amenities needed for modern life (Hunter and 

Smith, 2012). The environment is a collection of all those things that impact human beings 

during their lifetime (Awan and Tahir, 2015).  

Therefore, the “work environment” or “working environment” can be described as the 

surroundings or the geographical location where people carry out their daily activities (Awan 

and Tahir, 2015; Massoudi and Hamdi, 2017; Atmaja and Puspitawati, 2018). The working 

environment incorporates the characteristics of the job itself (example: complexity, task, 

workload), the physical scenery (examples: heat, noise, equipment), different business 

backgrounds (example: workers’ relation, industry setting), and even extensive business 

features (example: history and culture) that defines the setting of where the employee operate 

(Gitonga, 2015; Organization for Economic Cooperation and Development (OECD), 2017). 

The working environment describes the surroundings at a place of occupation, outside, inside, 

at a cubicle, or desk (Rezaul, 2014; Amran et al., 2019).  

The term working environment has also come to mean the mental state of an individual while 

on the job. The working environment could be positive, negative, or friendly (Hamid & Hassan, 

2015). The working environment consists of recognition of good performance, job security, 

safety to employees, good relationship with co-workers, motivation for good performance, and 

participation in the decision-making process of the firm or organisation (Raziq and 

Maulabakhsh, 2015). The working environment could be defined as the sum of the 

interrelationship between the employee and the employee's work environment (Bushiri, 2014).  

Opperman’s 2002 definition of the working environment (cited in Waktola, 2019) indicates 

that “the working environment is a combination of three main sub-environments: the technical 

environment, the human environment, and the organizational environment”. The technical 

environment refers to technological infrastructures, equipment, tools, and other physical or 

technical elements that enable employees to assume their respective responsibilities and 

activities. The human environment refers to peers, others with whom employees relate, team 

and work groups, interaction issues, leadership, and management designed to encourage 

informal interaction in the workplace to enhance the ability to share knowledge and exchange 

ideas, which is the basis for maximum productivity. An organisational environment is also 

regarded as the institutions or forces surrounding an organisation that includes the systems, 
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procedures, practices, values, and philosophies that affect all parts of the organisation (Owuor 

et al., 2018). The workplace environment is the totality of human, technical and organisational 

interrelationship that occurs at the workplace (Anjum et al., 2018). 

 

2.5.1 Types of Work Environment 

An organisation's work environment is grouped into external and Internal work environments 

(Akpoviroro and Owotutu, 2018; Otter and Wetherly, 2018). Understanding the various factors 

of internal and external work environments will or may help determine an organisation's future. 

Knowledge of the major forces that constitute the work environment is fundamental in ensuring 

proper planning and effective productivity (Babatunde and Adebisi, 2008; Otter and Wetherly, 

2018). Success in improving an organisation's performance depends on managing these two 

factors by analysing environmental factors and establishing and implementing business 

strategies. Success will be achieved if there is conformity between the internal and external 

environments through implementation and an appropriate work environment (Indris and 

Primiana, 2015). Figure 2.12 shows the diagrammatic representation of the two types of an 

organisation’s work environment with the key components of the two main types of the 

external work environment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.12. Types of Work Environment (Anonymous) 
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2.5.1.1 External Work Environment 

The external work environment includes all entities outside an organisation’s border, which 

significantly influences its growth and survival (Gupta, 2009; Akpoviroro and Owotutu, 2018; 

Cherunilam, 2018). Indris and Primiana (2015) define the external work environment as all 

events outside the industry that can affect the industry. Yu and Zhang (2010) state that the 

external work environment is frequently dynamic, making it difficult for industries and their 

managers to deal with the changing situation in their organisations. An organisation has little 

or no control over the external work environment but must constantly monitor and adapt to 

external changes because proactive or reactive reactions lead to significantly different results 

(Gupta, 2009; Akpoviroro and Owotutu, 2018; Cherunilam, 2018). The key dimension of the 

external environment consists mainly of a microenvironment and macro environment. The 

external work environment offers a wide range of challenges, opportunities, threats, and 

pressures, thus affecting the structure of the organisation and its functions. The external work 

environment can provide influences that facilitate or hinder organizational performance 

(Perera, 2017; Chavan, 2018; Cherunilam, 2018). An example is the emotional impact of acute 

stressors from an external work environment, leading to organisational trauma (Háša and 

Brunet-Thornton, 2017). 

 

2.5.1.1.1 Micro-Environment 

A micro-environment is related to a small area or close to an organisation that affects its 

capacity to work (Emeka and Eyuche, 2014; Sekar, 2019). The micro-environment influences 

an organization regularly and directly within the immediate environment in which the 

organisation operates (ICIA, 2008; Sekar, 2019). The micro-environment consists of 

customers, suppliers, competitors, market intermediaries, and the public (Bastani et al., 2020; 

Pourmohammadi et al., 2020).  

 

➢ Supplier: The supplier is the main force of an organisation's micro-environment 

because the suppliers provide inputs such as raw materials and other 

components for the operation of an organization. Organisations depend on 

several reliable suppliers of the same raw material rather than one supplier 

because of the uncertainties created during raw material supply due to changes 

in suppliers’ attitudes. Thus, multiple sources often help reduce risk factors that 
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could affect the operation of an organisation. Inventory maintenance and 

inventory delays for the organisation are the major problems of supplying raw 

materials. Many organizations attach great importance to supplier development, 

vertical integration to solve supply problems (Emeka and Eyuche, 2014; 

Hiriyappa, 2018). 

 

➢ Customers: Customers are groups of people who pay money to buy an 

organisation’s products in the form of goods or services. It is a micro-

environment component considered most vital. An organisation exists and 

operates only because of its customer. Hence, the success of any organisation is 

determined through the level of their customers’ satisfaction. Customers are 

referred to as the king of the market because the main task of an organisation is 

to create and develop the different things wanted by customers. The customer 

may or may not be the consumer; therefore, a prerequisite to an organisations’ 

success is monitoring the customer’s behaviour. The consumer finally uses the 

products and services of an organisation (Institute of Chartered Accountants of 

India (ICIA), 2008; Emeka and Eyuche, 2014; Padgett and Loos, 2019). 

 

➢ Competitors:  Competitors are other organisation entities competing for markets 

and resources. An organisation's competitors may include other organisations 

with similar products or the same market and those competing for the 

customer’s discretionary income (Hiriyappa, 2018). Competition can be direct 

or indirect. Direct competition happens between organisations with similar 

products or services targeting and making their whole money from the same 

market. Indirect competition is between organisations with certain products or 

services that are different but competing for the same market or consumers. 

Indirect competitors are difficult to identify (Brijs, 2016; Greene, 2016). 

Organisation uses competitor’s analysis to identify and tackle various 

competitions (Barringer, 2016). Competition in business drives output growth 

and productivity (Feliz and Maggi, 2019). 
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➢ Market intermediaries: In a business micro-environment, the market is regarded 

as the most basic element. Market intermediaries are collections of buyers and 

sellers that help distribute, sell, and promote goods and services to final 

consumers. Market intermediaries serve as a link between an organisation and 

its final consumer. Some market intermediaries may principally be found in the 

immediate environment of an organisation. Actions exerted by the 

intermediaries considerably influence organisations. Examples are middlemen, 

agents, merchants, advertising agencies, media, and consulting firms 

(Hiriyappa, 2018; Padgett and Loos, 2019). 

 

➢ Public: The publics represent the general group of people who may or may not 

be a user of an organisation's products or services but has the potential or actual 

impact on the ability of an organisation to achieve its goals (Pîndiche and Ionita, 

2013). One of the important market intermediaries that promote awareness of 

an organisation’s product and services is the public. Also, the success of an 

organisation depends on the acceptance of its product or services by the public 

(Hiriyappa, 2018). Organisation’s sensitive response to its environment and the 

public’s aspiration helps improve its image and products (Yilmaz and Flouris, 

2017). Local public, financial public, media public, and citizen action groups 

are examples of public categories that could affect an organisation positively or 

negatively (Sinha, 2020). 

 

2.5.1.1.2 Macro-Environment 

The macro-environment, also known as the remote environment or general environment, is an 

uncontrollable environment with factors that forcefully influence an organisation's operation. 

The macro-environment is beyond the direct influence and control of an organisation; 

therefore, an organisation's adaptability to the macro-environment determines its success. The 

components of the macro-environment, such as the technological, economic, political, social, 

legal, and demographic environments, pose threats and create opportunities for businesses 

(Sinha, 2020). PESTEL (Political, Economic, Socio-cultural, Technological, 

Environmental/Demographic and Legal factors) is one of the frameworks adopted for analysing 

the macro-environment (Mhlanga and Steyn, 2017).  
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➢ Economic environment: Economic environment is dynamic and complex due to 

its continuously changing characteristics resulting from political situations and 

policies. The different organisation in the same economic system operates and 

make decisions differently due to the complexity of the economic environment. 

The economic environment consists of a mixture of national and international 

economic environments (Yilmaz and Flouris, 2017; Cherunilam, 2020). In an 

economic environment, business organisation is affected by different economic 

conditions. Economic factors influence the nature and level of demand and 

consumption.  Factors affecting the economic environment include the economic 

structure, policies, growth rate, per capita income, etc. Also, economies go 

through a recession and a booming period (Cherunilam, 2020). 

 

➢ Political Environment: The Political environment comprises the total issues and 

factors resulting from the government’s political actions that alter the 

achievement of business objectives through its capability of changing the 

expected value and outcome of a given economic entity. Political uncertainty 

causes instability in organisations’ political environment, leading to decreased 

economic growth and investment (Dewi Navisa et al., 2019; Olubodun, 2019). 

The political environment affects different industries extensively. The 

components of the political environment include fiscal policy, tax policy, tariffs, 

political climate, and the strength of institutions such as the federal banking 

system. Some political factors like rescue plans are industry-specific. Other 

political factors like energy policy affect only specific industries (energy 

producers and energy-intensive users) more than others (Gamble et al., 2005; 

Prasad, 2010; Mark and Nwaiwu, 2015).  

 

➢ Socio-cultural Environment: The social environment describes people's attitudes, 

social behaviour, the impact of education, the explosion of knowledge, and public 

opinion. The cultural environment deals with accepted values, norms, and 

behaviours that distinguish a group of people from another (Masovic, 2018; 

Deirmentzoglou et al., 2020). The socio-cultural environment in which an 

organisation operates is comprehensive because it comprises all the total cultural 
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and social factors within the geographical location (Sinha, 2020). The functioning 

of an organisation is significantly affected by the social values and structures 

cherished by society (Janković et al., 2016). An organisation must adjust its 

methods of operation according to the evolving socio-cultural values. The 

interaction of a person with the society they live in refines, shapes, or even 

modifies their beliefs, values, and norms, which determines their taste, 

preference, and even quickens them in absorbing specific worldviews. The socio-

cultural environmental processes define people's relationships with others in 

society, institutions, and the universe. Cultures and subcultures sometimes tend 

to lose their uniqueness and individuality within a social group. The socio-

cultural environment factors shape a man's attitude, although there may be great 

diversity in its impact. The socio-cultural environment factors include the attitude 

of people to work, family system, traditions, caste system, religion, customs, 

education, life expectancy, ethnicity, gender, age, marriage, etc. (Fernando, 2011; 

Wetherly and Otter, 2011; Walsh and Winsor, 2019). 

➢ Legal Environment: The legal environment comprises all the legal aspects of 

organisations such as justice activity, laws and government regulations governing 

business activities within an organisation and general market, etc. The highly 

changing part of the work environment is the legal environment. The law that 

constitutes the legal environment changes every day and contributes to the 

complexity of the work environment (Cross and Miller, 2016: Nogal-Meger, 

2018). The legal environment determines the parameter that allows the possible 

operation of a business. The prevailing value within the society surely influences 

the legal environment. It is important to stress that the law does not only act as a 

constraint to business operation or work activity (e.g., by establishing minimum 

health and safety standards at work that are legally enforceable). But the law also 

helps (e.g., by providing a means by which a work unit can exist independently 

from its members) and, in doing so, contribute to the achievement of the 

organisations’ objectives (Worthington and Britton, 2006; Wetherly and Otter, 

2011; Cross and Miller, 2020). 
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➢ Technological Environment: Technology is understood as the systematic 

application of scientific or other organised knowledge such as inventions, 

advanced mobile technologies and the internet, e-commerce, etc., to practical 

tasks. Organisations should be alerted to keep pace in adopting changed 

technology in their work because technology changes fast due to technological 

development (Prasad, 2010; Meskhia and Shaburishvili, 2015). New technologies 

that tighten international competitiveness and shorten product life cycles require 

business organisations to deliver cheaper, better, faster and more innovative 

products continually introduced through technological development (Dubrovski, 

2020). Technology is considered one of the most important factors of any work 

environment—the experiences of humankind accumulated in various ways and 

improved on formed the basis for technological development. Therefore, the 

government has assigned great importance to sophisticated technology in its 

industrial policy resolutions, industrial licensing policies, and other regulation 

and policies. The technological environment alters the work environment by 

providing new opportunities. The external work environment is transformed by 

the development or advancement of the technological environments (Saleem, 

2010; Dauda and Ismaila, 2013; Wetherly and Otter, 2014; Ivanova et al., 2019). 

 

➢ Demographic Environment: Demography is studying populations based on two 

characteristics such as their overall size and structure. From a work point of view, 

the main areas of interest include the population's age structure, gender balance, 

geographical distribution, and the tendency for the population size and structure 

to change over time. Demographic change can have important implications for 

both supply and demand sides of the economy; therefore, it affects all kinds of 

organisations. The country's population normally increases over time but varies 

according to some factors like changes in birth rates, death rates, and net 

migration rates. The differences in total population size have significant 

economic implications on potential market size, availability of workforce, 

government spending, economic growth, and international trade. People can also 

be examined in several other ways, including ethnicity and geographic 

distribution. In addition, population movements between regions and other 

factors such as international migration and birth rate and mortality rate can lead 
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to significant changes at local and regional levels in the population over time, 

trawling effect on the public and private work sectors. Age, sex, religion, 

ethnicity, family size, the stage of the family life cycle, life expectancy, work 

participation rate, rural-urban divide, levels of education, and employment status 

has an enormous impact on work because the two most important constituent in 

the work environment is the producer and consumer (Worthington and Britton, 

2006; Fernando, 2011; Cherunilam, 2020). 

 

2.5.1.2 Internal Work Environment 

The internal environment comprises everything within the organisation and its dynamic 

relationship that functions to moderate and mediate organisational components such as 

leadership, culture, structure, resources, decision-making process, workforce, and strategies 

(Sekar, 2019; Singh and Rani, 2019; Tengtarto, 2020). The internal work environment concerns 

all the various relationships and activities within an organisation that add value to the 

organisation and transform the inputs into outputs (Halmaghi et al., 2017). The organisation 

has control over the internal environment and determines their potentials to deal with the 

challenges of the environment (Senapti, 2011; Shiamwama et al., 2014; Adagba and 

Shakpande, 2017). Organisational culture as an internal environment component occurs at 

every level of the organisation playing a significant role in how an organisation interacts 

internally and how they are viewed externally, i.e., the culture defines an organisation’s brand 

(Wallace, n.d; Kirsop-Taylor et al., 2020). Organisation culture can be defined as the basic 

assumptions, beliefs, and values shared among organisation members that influence their 

behaviour, thoughts, and feelings (Vito, 2020). One of the most important components of the 

internal environment is the human assets acquired by an organisation over time. The success 

of an organisation depends highly on the skill sets and expertise, attitude, morals, and 

commitment of its workforce (Fernando, 2011; Jane et al., 2014). An organisational structure 

is another component of the internal environment defined as the allocation and the undertaking 

of task processes in an organisation, i.e., it determines the operation of an organisation. 

Organisation structure also impacts decision-making, task allocation and delegation, reporting 

practices, and communication within an organisation (Lawson et al., 2019). 

 



70 
 

2.5.2 Influences of Work Environment on Organisation and Employee 

The condition of the working environment is very crucial to profit and non-profit-oriented 

industries because both organisations are working towards the effective production of their 

various services. Studies have shown that the condition of the working environment is 

inextricably linked to the productivity of the workplace (Saha and Mazumder, 2015; Atmaja 

and Puspitawati, 2018). Most importantly, the type of working environment in which an 

industry operates determines whether such an industry will prosper (Samson et al., 2015). The 

work environment is an important determinant of employees’ productivity performance within 

an organisation (Saidi et al., 2019). The work environment is related to employees because 

they spend most of their time generating activities in the workshop, thereby making the 

environment where employees spend significant time working a vital component of their work-

life ((Mathews and Khann, 2016; Hafeez et al., 2019). An important contributing factor to 

employee productivity improvement in an organisation is a comfortable work environment 

(Atmaja and Puspitawati, 2018).  

The influences of the work environment on employees are not limited to their performance but 

also have a positive and negative effect on employees’ psychology and welfare (Hope et al., 

2017). Anjum et al., 2018 state that a collaborative work environment creates the sensation for 

cooperation, facilitation, kindness, happiness, politeness, harmony, and joy. A toxic work 

environment is associated with stress, health problems, anxiety, absenteeism, fatigue at work, 

depression, degraded productivity, and harmful work behaviour within the workplace. 

Conditions that aid the effective performance of employees through the best use of their skills, 

knowledge, competencies, and the available organisation resources to provide high-quality 

service can be found in an attractive and supportive work environment (Waktola, 2019). 

Therefore, an attractive and supportive work environment can be described as an environment 

that helps people’s focus, stirring them to be in its workforce, providing them with a prospect 

of effective performance (Awan and Tahir, 2015; Hafeez et al., 2019; Rasool et al., 2020).   

One of the key variables important in determining the learning and incorporation of employees’ 

knowledge and skills into their work activities and responsibilities is the work environment 

(Alias et al., 2017). Studies show that the working environment plays a major role in impacting 

employees’ job satisfaction and motivation in an organisation (Abualrub et al., 2016; Agbozo 

et al., 2017; Suifan, 2019). An increase in workplace violence has been associated with a poor 

working environment. Features of a poor working environment like workplace bullying 

produce negative organisation outcomes and negative health consequences (Teo et al., 2019; 



71 
 

Rasool et al., 2020). A positive work environment eliminates unnecessary stress on the 

employee because they can effectively carry out their work and boost their work performances 

(Saidi et al., 2019). The protection of peoples’ health and improvement of the work 

environment through risk management and collaborative effort of both the manager and 

workers constitutes the quality of a healthy workplace (Rožman et al., 2019). 

2.6 Healthy Work Environment 

According to the World Health Organisation (WHO) (2010), “a healthy workplace is defined 

as one in which workers and managers work together to use a process of continuous 

improvement to protect and promote the health, safety, and well-being of workers and the 

sustainability of the workplace by considering the following requirements based on the needs 

identified: 

• health and safety concerns in the physical work environment; 

• health, safety, and well-being concerns in the psychosocial work environment, 

including organisation of work and workplace culture; 

• personal health resources in the workplace 

• and ways of participating in the community to improve the health of workers, their 

families, and other members of the community” (Burton, 2010; WHO, 2010; Global 

Centre for Healthy Workplace, 2017). 

The Royal College of Nursing also defines a healthy workplace as a workplace that offers fair 

wages and bonuses, possesses high-quality recruitment procedures and practices that stimulate 

dignity at work, and provides a certain degree of autonomy and control to employees through 

job design. In addition, a healthy work environment offers good work-life balance, provision 

to all employees with equitable access to development opportunities, learning and training, and 

ensuring the promotion of health and safety of employees at work (Royal College of Nursing 

(RCN), 2015). A healthy workforce makes up a healthy society (Cooper and Leiter, 2017). A 

healthy workplace is crucial in an organisation; therefore, to create a work environment that 

promotes, protects, and supports the workers’ mental, physical, and social well-being, an 

organisation should address the healthy workplace's four avenues of influence based on the 

needs identified. An employer collaboratively working with their workers can use the “four 

avenues of influence” to change the health condition of the workers and the organisation as a 
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whole in terms of its productivity, efficiency, and competitiveness (WHO, 2010; European 

Agency for Safety and Health at Work, 2013; CBE et al., 2014: Global Centre for Healthy 

Workplace, 2017). 

The “Four Avenue of Influence” determines the internal environment of an organisation, and 

their various actions overlap each other, as shown in figure 2.13. The avenues of influence are: 

➢ Psychosocial work environment 

➢ Personal health Resources 

➢ Enterprise community involvement 

➢ physical work environment 

 

 

Figure 2.13. Avenues of Influence for a Healthy Workplace (Burton, 2010) 

 

2.6.1 Psychosocial Work Environment 

Psychosocial is defined as the influence of social factors on the behaviour or mind of an 

individual (PHE, 2017). Various factors reflecting the organisational process of work are often 

used in defining the term “psychosocial work environment” (NIOSH, 2008). So, the 
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psychosocial work environment is defined as an environment that pertains to the interrelation 

of organisation culture, beliefs, values, work organisation, daily practices, and attitudes and 

how it affects the physical and mental well-being of the employees in the organisation (WHO, 

2010; Jacobs, 2013; Biron and Burke, 2017). The various factors known as psychosocial work 

environment features are non-physical hazards that are sometimes generally referred to as 

“psychosocial stressors or factors” or “workplace stressors,” which may cause employees 

mental and emotional stress. The psychosocial factors of a psychosocial work environment 

include discrimination, violence, harassment, poor work-life balance, high work pressure, 

inequitable treatment of employees, job training, job design, and so on (National Institute for 

Occupational Safety and Health (NIOSH), 2008; WHO, 2011 and Eurofound, 2015; Isha et al., 

2020). The conditions of the psychosocial work environment act as a vital well-being predictor 

for workers both in terms of their work-life balance and immediate daily well-being at work 

(Clausen et al., 2019). The consequences of employees being exposed to psychosocial stressors 

at work are believed to significantly affect the workplaces, workers, and even society. Some of 

the consequences are stress, reduced quality of life, sleep disorder, cardiovascular diseases, 

decreased motivation, burnout, musculoskeletal disorders, and reduced productivity at the 

workplace (Kristensen et al., 2005; Nieuwenhuijsen et al., 2010; Eurofound, 2015; Anskär et 

al., 2019; Mokarami et al., 2020). 

 

2.6.2 Personal Health Resources 

Personal health resources in the working environment are opportunities, information, 

resources, health services, and the flexibility provided by the organisation to motivate and 

supports their workers’ effort to maintain and improve their personal lifestyle and general 

health (Burton, 2010; Workplace Safety & Prevention Services 2011a; Public Health Agency, 

2014; Chen and Fellenz, 2020). An individual’s job often disrupts their healthy living lifestyle. 

An organisation can provide information or resources that can support employees’ personal 

health goals such as sun safety, smoke-free living, stress management, regular sleep, and 

regular health check-ups. Other information that an organisation can provide for employees 

includes resources on physical activities, healthy eating, strategies for reducing drug use and 

alcohol, and so on (Workplace Safety & Prevention Services (WSPS), 2011b and Biron et al., 

2016; Biron and Burke, 2017). 
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2.6.3 Enterprise Community Involvement 

The World Health Organisation defines enterprise community involvement as the knowledge, 

activities, and other resources an organisation applies to provide or participate in the 

communities they operate. The participation of an organisation in the physical and social 

community affects the mental and physical health, safety, and the general well-being of the 

employees and their respective families (Scriven and Hodgins, 2012; Business Services 

Organisation Health and Wellbeing Strategy, 2014). Global or local community issues that an 

organisation can improve through participation are community disasters such as earthquakes 

and floods, unemployment, and lack of literacy among employees and their families. 

Organisations could also participate in community issues like lack of community security and 

infrastructure to encourage easy and effective transportation during work and leisure time 

(Burton, 2010). 

 

2.6.4 Physical Work Environment 

The physical work environment is a part of the working environment that includes tangible 

components such as furniture, machinery, structures, production layout, chemical, production 

material, products, and air. The tangible components have been identified with the ability to 

affect the working condition, mental health, physical health and safety, and employees’ general 

well-being in a workplace (Heryanto, 2019; Pradnyana et al., 2019). The effect of the physical 

work environment cannot be overstated because; various hazards in this environment can often 

cause quick death (Kyko, 2005; Oswald, 2012; Foldspang, 2014; Adewale et al., 2020). The 

physical environment also influences employees’ knowledge-sharing behaviour within an 

organisation (Weijs-Perrée et al., 2019). The various hazards that could affect a healthy 

workplace in a physical work environment include: 

➢ Physical hazards (air, noise, vibration, heat, nanoparticles); 

➢ Chemical hazards (asbestos, smoke, silica, dust, solvents, pesticides); 

➢ Biological hazards (HIV, lack of clean water, tuberculosis, respiratory diseases, toilets); 

➢ Mechanical hazards (machinery hazards related to forklifts, Kiln, cranes); 

➢ Ergonomics hazards (hazards caused by heavy lifting, awkward working posture); 

➢ Energy Hazards (electrical hazard, fire hazard, falls from height); 
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➢ Mobile hazards (e.g., driving on an unfamiliar road, on ice, in a rainstorm, or poorly 

maintained vehicles driving) (Burton, 2010 and WHO, 2010).  

 

2.7 Occupational Disease and Injury (Work-related Disease and Injury) 

According to the World Health Organisation (WHO), occupational disease/ work-related 

disease is defined as any form of disease developed because of risk factors exposures during 

work activity. Factors in the work environment and other risk factors may play a role in the 

development of work-related diseases that have multiple causes (WHO, 2020d). Various 

occupational risk factors contribute immensely to the global burden of disease, although its 

contribution varies greatly in and between countries according to the occupational disorders 

incidence estimates (GBD 2016 Occupational Risk Factors Collaborators, 2020). Particulate 

matter, gases, and fumes; occupational injury risk factors; asthmagens; second-hand smoke; 

noise and ergonomic risk factors are included as occupational risk factors in the Global Burden 

of Disease (GBD) 2016. Also, occupational morbidity and mortality vary across the world, 

with an estimated percentage contribution of 65% from Asia, followed by Africa with 11.8%, 

Europe with 11.7%, America with 10.9%, and 0.6% from Oceania (ILO, 2019).   

According to Bepko and Mansalis (2016), an occupational disorder is described as a workplace 

event or exposure that causes occupational health problems or contributes to existing or pre-

existing health conditions. Occupational injury is a fatal (resulting in death) or non-fatal injury 

(disease or personal injury) resulting from an occupational accident (Arezes et al., 2016; 

Nghitanwa and Lindiwe, 2017). Furthermore, any undesirable and unplanned occurrences 

resulting from doing work that causes injury damage to the work environment, property, plant 

and leads to increased encumbrance or production losses is referred to as an occupational 

accident (Nghitanwa and Lindiwe, 2017). Work-related accidents resulting in injury and death 

are issues recognised as a global phenomenon (Berhanu et al., 2019). Workers may fully 

recover and return to their normal daily life, while some workers suffer from aliment even years 

after occupational accidents. After an occupational injury, post-traumatic stress disorder, 

elevated depression, and suicidal ideation are exhibited by work-related injury workers (Chin 

et al., 2018). 

Deaths of workers from work-related diseases account for a higher percentage, resulting in 2.4 

million out of 2.78 million annual workers’ deaths from occupational accidents. About 374 
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million workers also suffer from non-fatal occupational accidents (ILO, 2019). Globally, there 

are about 340 million occurrences of occupational accidents and an annual work-related illness 

of 160 million victims. The young and older workforce are the most vulnerable to occupational 

accidents (ILO, 2020). More than 300 000 deaths annually and many disability-adjusted lives 

are related to occupational injuries globally (Lin et al., 2020). A high percentage of fatalities 

among workers is caused by work-related diseases. Annually, more than one million of the 

world’s workforce die as a result of hazardous substance exposure. The poorest countries with 

the least worker’s legal protection account for the larger majority of work-related deaths 

(LaDou et al., 2018). An estimated 1000 people die daily from occupational accidents, and an 

additional 6,500 die each day from occupational diseases. About 5-7% of deaths globally are 

associated with work-related disease and injury. Nearly three-quarters of the total work-related 

deaths are contributed from the estimates by circulatory system disease, work-related cancer, 

and respiratory diseases contribute 31%, 26%, and 17%, respectively (ILO, 2019). Asbestos 

exposure contributes to the largest proportion of occupational cancer (Rushton, 2017). Work-

related injuries could lead to adverse psychological and physical effects on affected people, 

and it places economic burdens on the individual, industries, and the entire health system (Lin 

et al., 2020).  

 

2.8 Occupational Health and Safety 

Occupational health is crucial in tackling work-related accidents because most occupational 

accidents and diseases are preventable using control measures that focus on particular risk 

factors. High priority should be given to occupational health and safety because these 

preventable work-related injuries and diseases have a serious impact on the global economy 

and greatly impact the social well-being of workers and their families, work income, and 

productivity. Furthermore, all workers have the fundamental right to a safe and healthy working 

environment (LaDou et al., 2018; GBD 2016 Occupational Risk Factors Collaborators, 2020). 

Prevention of work-related injuries and disease requires accurate and vast information on its 

prevalence, but basic and statistical information on various occupational diseases and injuries 

are absent due to insufficient attention, lack of awareness, diagnostic problems, and a limited 

reporting system (Davoodi et al., 2017).  

Occupational Health and Safety (OHS) is also referred to as occupational health (OSH), 

occupation safety, and occupational health. Occupational health and safety is a 
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multidisciplinary area with a comprehensive approach that deals with people’s general health, 

mental health, social well-being, physical health, and personal development (Alli, 2008; Khan 

et al., 2014). OHS is defined as the science of awareness, identification, evaluation, and control 

of hazards related to the work environment that could affect workers’ health and wellbeing, 

considering the possible impact on surrounding communities and the general environment 

(Alli, 2008; Ilbahar et al., 2018). The principal aim of OHS is to develop and promote safe and 

healthy work, organisation of work, and work environment, contributing to positive sustainable 

development and encouraging workers’ behaviour to live economical and socially productive 

lives. Occupational health and safety also aim to promote and protect workers’ health by 

controlling and preventing work-related accidents and diseases, eliminating hazardous 

conditions, and eliminating occupational risk factors to health and safety at work. Furthermore, 

OHS helps improve workers’ physical, social and mental well-being, development and 

maintenance support of working capacity, and development of social and professional at work 

(WHO, 2001; Khan et al., 2014; Bhagawati, 2015). 

Despite the implementation of occupational health and safety, workers’ access to OHS 

worldwide has remained at a very low level. However, positive responses are shown about the 

implementation of OHS in developed countries, but OHS implementation in developing 

countries remains at a suboptimal level (Moyo et al., 2015).  An increase in the rate of work-

related injuries was associated with incompetent and dysfunctional OHS regulatory and 

enforcement systems and under-reported occupational accidents (Idoro, 2008, Diugwu et al., 

2012; Umeokafor et al., 2013; Umeokafor et al., 2014b). To ensure a safe work environment, 

workers should have the right to be educated, well informed, and trained in health and safety 

at their workplaces all over the world (Van Dijk et al., 2015). Different approaches are adopted 

to understand the various cause-effect relationships within the work environment to ensure 

OHS aims and goals are achieved (Zahir, 2019). Occupational health and safety, injury 

prevention, and health promotion are combined to promote and protect workers’ health, safety, 

and well-being in an integrated approach. An integrated approach is defined as the “strategic 

and systematic integration of distinct environmental, health and safety policies and programs 

into a continuum of activities that enhance the workforce’s overall health and well-being and 

prevent work-related injuries and illnesses” (Cooklin et al., 2017).  

A systematic approach to hazard management in a company that involves the roles, functions, 

and practices associated with remaining safe, consisting of consistent communication about 

safety issues, employee involvement, and commitment to safety, describes the safety 
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management approach adopted by various industries (Liu et al., 2020). OHS aims to reduce 

the likelihood and consequences of work-related accidents as much as possible, thereby 

promoting risk management adoption in different organisations. Risk management refers to 

coordinated activities used to control and direct an organisation about risk, which involves risk 

assessment, treatment, acceptance, and communication (Arezes et al., 2016). Organisations 

also ensure OHS by carrying out their primary responsibility is meeting and obeying 

occupational health and safety legislation which is a legal requirement. This legislation is an 

important component of organizations’ management process (Salguero-Caparrós et al., 2020). 

Transfer of tacit knowledge is suggested to support the appropriate shaping of skills & habits 

for OHS that will eventually contribute to the reduction of workers, unsafe attitudes (Duryan 

et al., 2020).  The awareness of workers’ occupational health and safety that describes how 

workers are aware and knowledgeable about hazards in their work environment and the 

employer & workers’ OHS rights and responsibility at work helps reduce their vulnerability. 

Supervisor safety support and knowledge are important elements towards reduced work-related 

injuries and improved safety conditions. It is widely acknowledged that supervisors influence 

workers’ safety rules compliance and behaviour (Yanar et al., 2019). Health and safety at work 

are essential and vital to achieving the 2030 Sustainable Development Goals (SDGs) (ILO, 

2019). 

 

2.9 Work Environment and Quality of Life 

A safe work environment contributes to employees’ quality of work-life, which is associated 

with their well-being, health, safety, motivation, job security, job satisfaction, and productivity 

(Leitão et al., 2019). The work environment also affects the professional quality of life (the 

quality a person feels about their work) (Monroe et al., 2020). Also, the ability of a lot of people 

to strike a work-life balance is a crucial factor in achieving good quality of life (Royal College 

of Nursing (RCN), 2015). In recent years, different discipline within health and medicine has 

established quality of life (QoL) as an important area of research because of its identification 

as an important indicator of health outcomes used in health service research, epidemiological 

studies, and clinical trials. Quality of life is regarded as a complex concept defined and 

interpreted differently within or between various disciplines (Fayers and Machin, 2016; 

Bloemeke et al., 2019). Leading health organisation also recognises that identifying the quality 
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of life relative to an individual’s health or disease status across all life stages is crucial for 

health practitioners, researchers, and policymakers (Bakas et al., 2012).  

Quality of life can be measured over a wide range which can be affected in various ways by an 

individual’s personal beliefs, environmental interactions, physical and psychological health. 

Quality of life refers to people's perceptions of their position in life in the context of the cultural 

and value systems in which they live and about their goals, expectations, norms, and concerns. 

Quality of life (QoL) is an integral part of assessing people's health. Quality of life often focuses 

on individuals’ physical and mental health and functional performance (Page et al., 2017; 

Wong et al., 2018; Gebremedhin et al., 2019). Health-related quality of life (HRQoL) is a term 

introduced in the mid-1980s that refers to the health aspects of quality of life. Health-related 

quality of life is defined as the measure of the value attributed to life expectancy, altered by 

functional conditions, impairments, perceptions, and opportunities due to illness, injury, 

treatment, and policies (Post, 2014; Haraldstad et al., 2019). HRQoL is a part of the quality of 

life that focuses on the health concept directly or indirectly affected by injury, disease, and 

treatment. Although many researchers and clinicians use the term “health-related quality of 

life” and “quality of life” interchangeably or treat it as synonymy but fail to explain that 

HRQoL and QoL are two different entities (Post, 2014; Sait and Srinivasaiah, 2019). 

 

2.9.1 Quality of life Measuring Instrument 

The HRQoL measuring tools are very useful in comparing the health status across different 

diseases, different severity, and the effectiveness of any intervention (Zhou et al., 2013; 

Hafizan et al., 2018; Sait and Srinivasaiah, 2019). The generic or disease-specific instrument 

is used to measure health-related quality of life (HRQoL) based on the purpose of measurement 

(Makatita et al., 2019). A generic tool is designed to measure the global assessment of general 

health, including physical symptoms, functioning, and emotional health dimensions relevant to 

all health conditions, including healthy individuals. The disease-specific instrument is designed 

to detect the slightest change in a group of patients with a specific disease to compare their 

specific physical, mental, and social aspects of health caused by the disease (Zhou et al., 2013; 

Hafizan et al., 2018; Sait and Srinivasaiah, 2019). The Nottingham health profile (NHP), 

Medical outcomes study short form-36 (SF-36), Psychological general well-being index 

(PGWB), and WHO quality of life health survey (WHOQOL-BER) are examples of the generic 

instrument (Krantz et al., 2019; Wong et al., 2018). Schizophrenia Quality of Life Scale 
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(SQLS), Caregiver Quality of Life (CGQOL), and Quality of Life Scale for Drug Addicts 

(QOL-DAv2.0) are examples of disease-specific instruments. (Zhou et al., 2013; Brown et al., 

2019; Seow et al., 2019). 

 

2.9.1.1 Medical outcomes study short form-36 (SF-36) 

The SF-36 is a generic 36-item tool commonly and widely used to measure individuals’ health-

related quality of life across the world in studies (Zhu et al., 2016). SF36 is a 36-point 

questionnaire to measure responses in 8 areas of health (physical functioning, functioning of 

the physical role, body pain, general health, vitality, social functioning, role of emotional 

functioning, and mental health). The eight areas of the SF-36 can be combined to produce a 

summary of health measures, i.e., the PCS score for the physical component summary and the 

MCS score for the mental component summary. The SF-36 summary of the physical 

component (PCS) assesses functional capacity, physical aspects, pain, and overall health, while 

the summary of the mental component (MCS) assesses the vitality, social functioning, the role 

of emotional functioning, and mental health (Wang et al., 2019; Standaert et al., 2019; Pérez-

Flores et al., 2020). The translated version of the SF-36 in various languages has been used to 

conduct multiple studies published in peer-review journals (Garratt and Stavem, 2017).  

SF-36 is easy to use, and it can be completed within 10 minutes. SF-36 is scored using Quality 

Metric Health Outcomes Scoring instructions that rate participants’ results between 0 to 100, 

where a low score represents poor health-related quality of life, and a high score indicates good 

health-related quality of life. SF-36 can be self-administered, administered through one-on-one 

interviews, or through telephone interviews (Augusto, 2016; Bourdel et al., 2019; Louthrenoo 

et al., 2020).  SF-36 was developed from the 149-item used to gather functional and well-being 

profiles in a four-year study that examines the specific impacts on medical care outcomes 

(Medical Outcomes Study (MOS)). SF-36 (Ware-36), developed in the 1980s, was published 

in 1992 by Ware and Sherbourne work with the RAND Corporation. Hays, Sherbourne, and 

Mazel, in 1993, released a different version of SF-36, referred to as the RAND-36, that has the 

same number of thirty-six items as Ware-36, but they are both scored differently. Ware-36 and 

RAND-36 are both referred to as SF-36 due to their identical thirty-six item despite their 

different scoring instruction. Also, a shortened version of SF-36, such as SF-12, SF-8, and SF-

6D, is developed and used in research studies (Der-Martirosian et al., 2010; Laucis et al., 2015; 

Garratt and Stavem, 2017; Bourdel et al., 2019). 
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The Short-Form 12 survey (SF-12) is a widely used shorter version of SF-36 that is reliable 

and valid in measuring health-related quality of life regarding mental and physical function. 

SF-12 consists of 12 items that cover the same eight health areas as the SF-36. The SF-12 is 

easy and can be completed in less than 2mins due to fewer questions (Der-Martirosian et al., 

2010; Doris et al., 2015; Tucker et al., 2016; Huo et al., 2018). The Short-Form 8 (SF-8) 

consists of eight items, and the eight health domains are represented by one question each. SF-

8 is used in larger population studies and can be completed in one or two minutes (Laucis et 

al., 2015; Mytton et al., 2016; Tapper et al., 2019; McKerrow et al., 2020). The Short-Form 6 

dimensions health survey (SF-6D) is a relatively new measuring approach for health-related 

quality of life status that yields a preference-based health measure with a six-dimensional 

health classification (Mental health, physical functioning, social functioning, vitality, role 

functioning, and pain and fatigue) based on items from SF-36 and SF-12 (Fu et al., 2019; 

Kularatna et al., 2019; Dawoud et al., 2020). 

 

2.10 Theoretical Framework in Public Health 

Models can be defined as the simplification of a condition that includes phases or stages, and 

theories are variables and predictions of the relationship between the variables. Frameworks 

consist of constructs, categories of concepts, and the identification of the relationship between 

variables without predicting the relationship (Bergeron et al., 2017). Theories explain the 

spontaneous relationship between a phenomenon and an outcome in social science. There is a 

frequent promotion of theory-based evaluation with a conceptual framework used to guide 

research processes focusing on the analysis and interpretation in global health intervention 

research. Theories describe the process of unfolding and the change of processes of an 

intervention and the relationship between the inputs, outputs, and results (Ridde et al., 2020).  

Also, theory serves as a way for new knowledge generation and the development of public 

health as an academic discipline. Health improvement is aided by health education, programme 

planning, and health behaviour theories. Furthermore, the explanation of population health 

patterns linking the social with the medical and the enrichment of research base are aided by 

epidemiological theories (Gauffin and Dunlavy, 2019). The various theoretical framework and 

approaches include the transtheoretical model, ecological model, social cognitive theory, 

health belief model, theory of reasoned action/theory of planned behaviour, and many others. 
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2.10.1 Transtheoretical Model (Stages of change model) 

Transtheoretical Model (TTM) is also referred to as the stages of change model (SCM) because 

of the assumption stated by the transtheoretical model that an individual has to go through pre-

contemplation, contemplation, preparation, action, and maintenance, which are the five stages 

of change. Transtheoretical Model was developed in the late 1970s with credit to Prochaska 

DiClemente, Norcross, and Velicer in a study that examines the reason for the capability of 

some smokers to quit smoking on their own (Greyson and Johnson, 2016; Zimmerman et al., 

2016; Moreira et al., 2020). The pre-contemplation phase is the first stage that shows that an 

individual is unaware of the adverse effect of their present behaviour or believes that the impact 

of the present behaviour is insignificant and has no motive for changing the behaviour. The 

contemplation stage involves the start of an individual thought towards changing their 

behaviour within the next six months. When an individual starts planning to make change 

within a month and takes gradual steps towards changing is considered the preparation stage. 

The action stage is when individuals have newly changed their behaviour and actively try to 

modify the negative behaviour to acquire new behaviours. The final stage of the 

transtheoretical model is when the maintenance starts. The individual has been able to manage 

the change for more than six months while actively trying to prevent a relapse (a fallback by 

one or two stages of change which can happen at any stage) (Friman et al., 2017; Liu et al., 

2018b; Mettling et al., 2018).  

Furthermore, stages of change, self-efficacy, decisional balance, and processes of change are 

the four core constructs of the transtheoretical model (Liu et al., 2018b; Li et al., 2020). Stages 

of change classify individuals into the five stages based on the readiness level of an individual 

to behavioural change. Self-efficacy refers to an individual’s recognised ability to carry out a 

task and one’s self-confidence in a condition. Decisional balance is the transtheoretical model 

core construct that concentrates on the advantage and disadvantages of behaviour change. The 

processes of change comprise the elements needed for behaviour change and the behaviour 

changing process at each change. In addition, the process of change construct is divided into 

experimental and behavioural processes (Kim, Kang, and Hwang, 2017; Jahromi et al., 2020). 

The processes of change are the transition period between the different stages of change that 

can be affected by a set of independent variables (Zimmerman et al., 2016).  

Transtheoretical Model is a well-established and widely used integrative framework in health 

research and intentional behavioural change description (Friman et al., 2017; Han et al., 2017; 

Moreira et al., 2020). The TTM is also used to explain the process of change in a cycle. 
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Identifying an individual in the various stages in the cycle helps design motivational 

interventions that aid an individual in making desirable changes (Watakakosol et al., 2020). 

Figure 2.14 shows the cyclic diagrammatic representation of the five stages of change in a 

transtheoretical model showing the series of stages for behavioural modification and what each 

stage of change represents. Relapse can occur at any of the five stages; therefore, different 

processes of change and principles are applied at each stage to facilitate progress, reduce 

resistance, and prevent relapse (Tucker, 2019).  

 

 

Figure 2.14. Transtheoretical Model (Stages of Change) (Tucker, 2019) 

 

2.10.2 Ecological Models 

Ecological Models (EM) encompass various models with similar approaches developed to 

understand and influence people’s behaviour at the social, environmental, and individual 

levels. Different ecological models are usually paired with other individual theories that target 

behaviours, feeling, and beliefs (Greyson and Johnson, 2016; Hagger et al., 2020). Ecological 

models provide an integrating framework for multiple theories that ensure policy and 

environmental factors to be considered in developing comprehensive approaches to study and 
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intervene in health behaviours. Ecological models allow a combination of other health 

behaviour in a broader context, recognising each theory's values rather than displacing the 

theories (Glanz et al., 2015). The different ecological models revolve around essential 

principles, which include interactions across a level of influence and multiple levels of 

influence for health behaviours (Ding, 2013). The socio-ecological model (SEM) is an example 

of an ecological model introduced in the 1970s by Bronfenbrenner. The socio-ecological model 

is highlighted as an approach for complex public health challenges acknowledging the 

interrelation between the multiple levels of influences (individual, interpersonal, community, 

organisational, and policy level) that affect health outcomes (Mahmudiono et al., 2019). An 

individual level includes attitude, skills, knowledge, experience, psychological, biological, and 

demographic characteristics of a person. The interpersonal level includes people’s culture, 

friends, peers, family, and other social networks that are formal and informal. The 

organisational level comprises personal affiliations, social and organisations such as 

professional and personal affiliations, educational settings, and workplaces. The community 

level comprises interaction and relationship between the natural and built environment and the 

organisations, while the policy level includes regulations, laws, policies, rules that could be at 

the local, state, and national levels (King and Gonzalez, 2018).  

PRECEDE-PROCEED model is not regarded as a theoretical framework, but it adopts the 

ecological approach in health promotion program planning and evaluation (Johnson, 2016; 

Whatnall et al., 2019). Green and Kreuter develop the PRECEDE-PROCEED model with a 

planning approach that evaluates the factors affecting behavioural change and a planning 

structure of systematic application of concepts and theories of assessing programmes for 

changes in health behaviour (Porter, 2016; Jeihooni et al., 2019; Chaboksavar et al., 2020; 

Mosavi et al., 2020). PRECEDE-PROCEED model is a widely adopted model for planning 

health programs in various settings such as the workplace, education, health, and societal 

settings (Handyside et al., 2020a). PRECEDE in the model stands for Predisposing, 

Reinforcing, and Enabling Constructs in Educational Diagnosis and Evaluation, and the 

PROCEED represents Policy, Regulatory, and Organizational Constructs in Education and 

Environmental Development (Garcia et al., 2019; Farisni et al., 2020).  

The PRECEDE phase of the model describes the health problem identification process, 

prioritisation of underlying sources exploration, and the identification of appropriate 

interventions. The PROCEED phase of the model describes the implementation and evaluation 

of health intervention outcomes (Handyside et al., 2020b). The PRECEDE-PROCEED model 
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consists of eight steps with four planning steps (social assessment; epidemiological, 

behavioural, and environmental assessment; educational and ecological assessment; 

administrative and policy assessment). The PRECEDE-PROCEED model consists of One 

implementation step (program implementation) and three evaluation steps (process evaluation, 

impact evaluation, and evaluation of outcomes) (Savciuc and Timotin, 2019; Ghaffari et al., 

2020; Handyside et al., 2020a). Furthermore, the PRECEDE-PROCEED model is a complete 

model for assessing peoples’ health and quality of life. Also, the PRECEDE-PROCEED model 

is an effective method for health promotion and quality of life improvement steps. Quality of 

life and health status of the people is measurable when there is a compilation of successful 

information by utilising the PRECEDE-PROCEED model (Chaboksavar et al., 2020; 

Handyside et al., 2020b).  

 

2.10.3 Social-Cognitive Theory 

Social Cognitive Theory (SCT) originated from Bandura's social learning theory, which 

focuses on the importance of motivation and people’s behavioural and social variables (Schunk 

and DiBenedetto, 2020). SCT theoretical framework proposes that human behaviours are 

promoted by variables that could be external or internal, which act as a stimulus. Some of the 

variables include obstacles, interpersonal states, environmental context, observed behaviour, 

perceived social support and verbal persuasion, internal and external cues to action, skills 

training, etc. (Wang et al., 2019c; Otaye-Ebede et al., 2020). The social cognitive theory 

revolves around the “Triadic Reciprocity Causation” that explains the framework based on the 

reciprocal co-interaction of personal, environmental, and behaviour (Beauchamp et al., 2019).  

The main concepts of the social cognitive theory include observational learning, environmental 

and situational determinants, self-efficacy, emotional adaptation, task efficacy, self-regulation, 

and outcome expectations (Laranjo, 2016; Ghoreish et al., 2019). The utilisation of the 

interactionist perspective in the SCT framework explains moral phenomena in which personal 

factors, moral conduct, and environmental factors all act as interacting factors that affect each 

other in outcome measurement (Otaye-Ebede et al., 2020). Social cognitive theory is a common 

behavioural change model adopted for the management of chronic health conditions. One of 

the SCT concepts focuses on the importance of self-regulation that comprises core components: 

self-monitoring, self-judgment, and self-evaluation as a source of behaviour change (Tougas 
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et al., 2015).  An individual's self-regulative capability in SCT emphasises the dynamic and 

cyclical phase of human functioning (Schunk and DiBenedetto, 2020).  

Self-efficacy is an important SCT concept required for behavioural change. Task efficacy is 

the confidence in an individual in their ability to perform a specific area of a task (Shamizadeh 

et al., 2019). Self-efficacy is an individual judgment about their capability to organise and 

perform their task efficacy; therefore, it is considered an important determinant for an 

individual's task performance. Also, self-efficacy affects individual choice to perform, the 

effort extent prepared to be utilised, and the length of their persistence in overcoming obstacles 

(Tsai, 2014). The SCT concept of outcome expectation refers to an individual’s value placed 

on the anticipated outcome of a behaviour (Cox et al., 2017). Social cognitive theory is 

recognised as the most important theory for behaviour change based on social learning 

principles (Chichirez and Purcarea, 2018). A limitation of social cognitive theory in health 

promotion is that it focuses heavily on the learning process and may omit an individual's health 

condition and biological differences that affect their behavioural changes and pattern because 

of its origin from social learning theory (Thojampa and Sarnkhaowkhom, 2019). 

 

2.10.4 Theory of Reasoned Action and Theory of Planned Behaviour 

The Theory of Reasoned Action (TRA) suggests that the creation of specific intentions to 

behave predicts an individual’s behaviour, and the two major determining factors of 

behavioural intention are “attitude towards behaviour” and “subjective norm” (Sarbazi et al., 

2019; Ramayah et al., 2020). “Attitude” comprises beliefs towards behaviour and expectation 

outcome, while “subjective norms” reflect the motivation and normative beliefs needed to 

engage or comply with the behaviour (Arevalo and Brown, 2019; Goodarzi et al., 2019; 

Sharma, 2019). Figure 2.15 shows the graphical representation of the theory of reasoned action 

showing the determining factors and what each sub-component contains. 
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Figure 2.15. Theory of Reasoned Action (Sharma, 2019)  

 

An individual attitude towards behaviour and subjective norm co-exists and interacts, affecting 

the individual’s behaviour and other people’s behaviour afterwards. The theory of reasoned 

action framework provides useful tools that help determine why an individual makes their 

decision (Breslin et al., 2019).  The hypothesised theory of reason action by Fishbein and Ajzen 

shows that the stronger the intention of an individual to perform a behaviour, the more likely 

the individual takes on the action (Muralidharan et al., 2018). The direct antecedent to 

behaviour results from the planned readiness to engage in the behaviour (Molloy et al., 2019).  

Theory of Planned Behaviour (TPB) is an extension of the theory of reasoned action's 

modification in 1992 by Ajzen, Madden, and Ellen. The theory of planned behaviour adopts a 

theoretical framework that aids the understanding of people’s behaviour in a specific context 

because it is based on cognitive theories (Liu, 2019a; LaCaille, 2020). The theory of planned 

behaviour is behaviour centred and used widely in modifying, understanding, and predicting 

people’s actions. Furthermore, the determining factors in the theory of planned behaviour are 

“attitude towards behaviour,” “subjective norm relating to the behaviour,” and “perceived 

behavioural control” (Ajzen and Kruglanski, 2019). Figure 2.16 shows the diagrammatic 

description of the theory of planned behaviour with the additional determining factors to the 

two factors of the theory of planned action, thereby making three subcomponents. The arrow 

in the diagram shows how the subcomponents affect the behavioural intention of an individual. 
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Figure 2.16. Theory of Planned Behaviour (Ajzen, 1991, cited in Knauder and Koschmieder, 
2019) 

 

An individual attitude towards a behaviour refers to the positive or negative evaluation of the 

future performance of the behaviour. Subjective norms show the expectation of other people 

significant in an individual performing the behaviour. The intention-behaviour relationship 

strength is determined by the perceived behavioural control factor of the theory of planned 

behaviour (Hagger, 2019). Despite the wide use of the theory of planned behaviour in health-

related behaviour research, the theory has been subjected to various critics over the past three 

decades (Savciuc and Timotin, 2019). Although the theory of planned behaviour provides an 

understanding of factors that could affect behavioural intention, it does not explain the 

behavioural change process (Watakakosol et al., 2020). 

 

2.10.5 Health Belief Model 

The Health Belief Model (HBM) developed in the 1950s is based on social and psychological 

theory. HBM is a widely used theoretical framework in public health and health promotion to 

understand the health behaviour of people (Luquis and Kensinger, 2019; Carico et al., 2020; 

Raamkumar et al., 2020). The health belief model was first used in research attempting to 

understand the failure in the uptake of free tuberculosis screening programmes aimed at early 

detection of symptoms (Barakat and Kasemy, 2020). The health belief model has been adopted 

for different research such as the study on adherence, self-care, medication, use of condoms, 

vaccination and other behaviours that require modification of patient’s behaviour to reduce a 

risk to health (Carico et al., 2020). The multi-dimensional complexity of human behaviour can 

be explained entirely by the health belief model, unlike most other theories. The health belief 
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model is a recognised behavioural theory that predicts “the perceived threat” and “perceived 

expectation”, which are the two major groups of behavioural beliefs (Tajeri Moghadam et al., 

2020).  

Furthermore, each of these two major categories comprises another sub-group. The sub-group 

consists of five components: perceived severity, perceived susceptibility, perceived benefit, 

perceived barriers, self-efficacy, and cues to action. The influences of these components on 

attitude and behaviour help the health belief model explain an individual’s health-seeking 

behaviour (Almadi and Alghamdi 2019).   

The perceived threat is made up of an individual's perceived susceptibility and perceived 

severity to a specific risk or disease. The interaction between an individual’s perceived benefit 

of the health behaviour and the perceived barriers to engaging in the action to reduce the risk 

or disease determines the effectiveness of the specific health behaviour.  Cues to action 

comprise internal and external factors that trigger interest in specific health behaviour. Lastly, 

self-efficacy shows an individual’s confidence and willingness to perform a specific health 

behaviour based on the value of their health (Goodarzi et al., 2019; Raamkumar et al., 2020).  

An individual’s perception of their vulnerability to a threat or condition is explained by the 

individual’s perceived susceptibility. The perceived outcome of an individual due to the 

retention of a condition relates to the individual’s perceived severity (Liu et al., 2019; Weber 

Rawlins et al., 2020). Perceived benefits are an individual’s expected benefits from engaging 

in a preventive action to reduce the susceptibility or severity of a specific risk or disease. 

Perceived barriers refer to an individual’s expected obstacle to performing a preventive action 

(Ban and Kim, 2020; Barakat and Kasemy, 2020).  Over the years, the health belief model has 

been widely used for interventions guiding framework for change in health behaviour 

(Goodarzi et al., 2019).  

 

2.11 Methodology 

Research methodology shows the utilisation process of various research methods in solving or 

investigating a precise set of problems created by different concluded ontological and 

epistemological hypotheses (Daniel, 2018a and Daniel, 2018b). The path researchers follow to 

conduct their research completely is referred to as research methodology (Sileyew, 2019). 
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Importantly, the research methodology gives a detailed outline of the research processes 

(Bhaskar and Manjuladevi, 2016). 

 

2.11.1 Research Paradigm 

The world view or the most fundamental system of ideas adopted by the research community 

for generating and sharing the knowledge, which consists of sets of assumptions, method of 

knowledge acquisition, and how this knowledge is shared within the community of researchers, 

is referred to as research paradigm (Levers, 2013 and Friedrich et al., 2017). According to 

Mertens and Wilson (2018), the research paradigm comprises four major philosophical 

assumptions: ontology, epistemology, methodology, and axiology. Ontology assumptions raise 

concerns with what is the nature of reality; therefore, it is said to be the study of beings 

(Scotland, 2012). Epistemology assumptions raise questions on how knowledge is created, its 

nature, and how knowledge is communicated among human beings (Levers, 2013; Boon and 

Van Baalen, 2019). Axiology assumptions raise questions about the nature of ethics to identify 

in a precise way what is essential, precious, and valuable in a human being’s life (Aliyu et al., 

2014). Methodology assumptions create questions on what method and how knowledge is 

acquired (Kamal, 2019). Constructivism, post-positivism, participatory, and pragmatism are 

the four main research paradigms used in conducting social research. Although, interpretivism, 

post-positivism, positivism and pragmatism are identified as the most extensively used research 

paradigm (Kankam, 2019). 

 

2.11.1.1 Interpretivism  

According to Chowdhury (2014), interpretivism is defined as an approach that emphasises 

meaningful human personality in their cultural and social lives. Interpretivism researchers 

believe that the context surrounding any conducted research is crucial in interpreting the 

obtained research data; interpretive research is also known to be more subjective than objective 

(Thanh and Thanh, 2015). Interpretivism originated from the philosophical phenomenology of 

Edmund Husser, Wilhelm Diltheyand, and the hermeneutics philosophical understanding from 

other German philosophers’ interpretive studies (Kankam, 2019). Interpretivism is sometimes 

referred to as anti-positivism because it opposes the view of positivism (Flick 2014). The 

interpretive paradigm reveals that multiple realities are formed from the various reality or 

perceptions of different individuals. These various realities are influenced by the individual’s 
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understanding, norms, social perception, and culture (Ryan, 2018). The method of collecting, 

analysing, and interpreting data are unavoidably influenced by the researchers’ own beliefs and 

values because they can never be completely separated. 

 

2.11.1.2 Positivism 

The term “positivism” was introduced by Auguste Comet in 1844, and since then, it has been 

a central topic in the philosophy of science debate. The word “positivism” comes from 

“positum”, which is a Latin word that means “to position or laid down something” (fact, data) 

in the presence of a researcher (Alvesson and Sköldberg, 2017). Positivism is often linked with 

realism (critical realism is close to positivism & it is a form of realism that knows the reality 

of the natural order and the social world events & communications). Positivism also has a 

negative representation in the science world because of its extreme emphasis on direct 

observation and its reliance on the natural science model (Bryman, and Bell, 2015; Alvesson 

and Sköldberg, 2017; Bell, Bryman, and Harley, 2018). Positivism can be defined as an 

epistemological position that promotes the study of social reality using natural scientific 

methods (Flick, 2018). Epistemology positivist explains that knowledge from the application 

of scientific methods can be verified and reproduced, axiology positivist state that inquiring 

about knowledge is value-free, and ontology positivist agrees that reality exists as a single 

objective reality. Positivism in the methodological view inclines towards the experimentation 

side (Dieronitou, 2014; Jaworsky, 2019). Phenomenalism principle, deductivism principle, 

inductivism principle, the principle stating that science must and can be carried out in a value-

free process & objective, and the principle stating a distinctive clarity between a normative and 

scientific statement are the major forms of principle that positivism relies upon (Flick, 2018). 

Phenomenalism principles are knowledge & phenomena accepted by sense and justifiable as 

knowledge. Deductivism principle hypotheses allow the assessment of the evidence of law to 

be tested and generated through theories. The inductivism principle collects evidence that 

forms the basis for law to produce knowledge (Flick, 2018). 

 

2.11.1.3 Post–positivism 

Post–positivism is considered to represent thinking that comes after the positivism assumption 

because its philosophy is deterministic in nature. Therefore, research problems studied under 

the post-positivism assumption show the need of identifying and assessing the cause that 
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influences experimental results. The post-positivist assumption can be traced back to 19th-

century writers such as Phillips, Burbules, Newton, Mill, Comte, Locke, and Durkheim 

(Creswell, 2014). The Post-positivism paradigm can be used in social and physical science due 

to its effect on challenging the absolute truth notion. Some essential features of post-positivism 

include the deterministic assumption, reductionism idea, the use of approaches for testing 

theories to determine the relationship between variables, and the emphasis on the importance 

of reliability and validity of accurate observation and measurements. And another feature is 

that post-positivism explains that scientific research is governed by hypotheses and research 

questions (Grove, 2015). Deterministic assumption states that the external behaviour of human 

beings and matter in the surrounding environment results from causes; therefore, causes 

determine the effect. The reductionism idea revolves around how large ideas could be reduced 

into a smaller set of ideas that can be tested out as variables assessing & identifying causes that 

influence research or experimental outcomes (Grove, 2015). 

 

2.11.1.4 Pragmatism 

Pragmatists are referred to as anti-dualist due to their argumentative opinions about the 

imposed choice dichotomy of constructivism and post-positivism while suggesting the merge 

of qualitative and quantitative methods. Pragmatism emphasises that in analysing or carrying 

out a study, many commonalities of qualitative and quantitative methods are shared with no 

differences at an ontological or epistemological level (Yvonne Feilzer, 2010). Pragmatism 

tends to view the world through a combination of different approaches rather than being 

restricted to one approach. The pragmatism assumption guides the use of mixed methods that 

challenge the world’s exclusive idea of using quantitative or qualitative methods because it is 

not merely about data types (Cohen, Manion and Morrison, 2018). Darnell and Wolstencroft 

(2018) report an argument that states that scientific research that uses mixed-method/ multiple 

approaches can result in more reliable and highly authentic results/ information being achieved 

than using a single method. Also, there has been ongoing recent advantageous identification of 

multiple approaches, precisely the mixed-method approach. Pragmatism values the objective 

and subjective view to reveal answers to research problems because it considers the research 

question important. Pragmatism allows the researcher to use “what works” to get answers to 

research questions based on the belief assumption that analysing the transferability of theories 

in another setting can be generalisable and contextual (Halcomb and Hickman, 2015). 

Pragmatism also focuses on the research product or shows interest in determining the meaning 



93 
 

of something, and it is considered out-come oriented (Biesta, 2010; Shannon-Baker, 2016). 

Pragmatism connects abstract problems on the epistemological level to the methodological 

level and focuses on what will make a difference as well (Shannon-Baker, 2016). 

 

2.11.2 Research Study Design Approach 

Research study design can be defined as a framework or set of procedures and methods used 

to collect and analyse data on variables associated with a specific research problem. Study 

design represents the overall structure of a research process needed to derive good results from 

the data collected, i.e., it comprises the blueprint for collecting, measuring, and analysing 

research data (Mohajan, 2017; Malalgoda et al., 2018; Ranganathan and Aggarwal, 2018). 

Furthermore, research design acts as the master plan that determines the structure, methods, 

and research strategy to provide appropriate and alternative tools needed for solving research 

problems and minimising variances. The role of research design in optimising data validity and 

understanding the strength and limitations of the chosen type of design for a study is important 

(Mohajan, 2017; Ranganathan and Aggarwal, 2018). The study design also plays a crucial role 

in the critical connection between arguments and the theories that inform the research and the 

observational data collected (Zefeiti and Mohamad, 2015).  According to Leavy (2017a), 

qualitative, quantitative, mixed-method research, community-based participatory research and 

art-based research are the five major approaches to research design used by social researchers. 

 

2.11.2.1 Community-Based Participatory Research (CBPR) 

Community-based participatory research (CBPR) is regarded as an approach to research design 

that applies multiple research study designs such as longitudinal, staggered intervention trials, 

cross-sectional study designs, and different research methods like the quantitative, qualitative, 

and mixed methods (Galea et al., 2019). Community-based participatory research as a research 

approach has been increasingly popular and used among community stakeholders and 

researchers that are both individuals and organisations, to form equal partnerships in achieving 

mutual benefit, generation of knowledge, and community improvement through joined 

research (Israel et al., 2012; Jagosh et al., 2015; Michalak et al., 2016). The community-based 

participatory research approach comprises seven main components that can also be referred to 

as the stages or phases for conducting CBPR research (Israel et al., 2012). Figure 2.17 below 
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shows the diagrammatic representation of the seven core components of the stages in 

community-Based participatory research (CBPR). 

 

 

 

Figure 2.17. Stages in Community-Based Participatory Research (CBPR) (Israel et al., 2012) 

 

2.11.2.2 Art-Based Research 

Art-based research (ABR) as a research design approach involves applying creative art 

assumptions in solving social research questions, and art-based research is stated to be an 

appropriate approach when the purpose of the researcher is to describe, explore, evoke or 

provoke (Leavy, 2017a). Art-based research existed through researchers’ views of creating a 

new way of thinking, visualising, and communicating new insight or questions by exploring 

the power of art. The term art-based research was introduced in the early 1990s by Eisner and 

the epistemological assumption of art-based research views that arts can create and convey 

meaning based on artistic work or knowing (Leavy, 2017b).  

 

2.11.2.3 Qualitative Research Approach 

Research involving the exploration of conflict or change finds the application of qualitative 

approaches useful. The basis of qualitative research promotes the interpretive approach in the 

description of human life experiences and social reality. Therefore, qualitative research can be 

defined as a method of analysing human beings’ social life, focusing on the world people live 
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in and how they understand their experiences (Holloway and Galvin, 2016; Queirós et al., 

2017).  Data collected through qualitative research methods such as observation, documentary 

analysis and interviews are presented in written words or spoken words rather than numbers as 

in quantitative research. Common data analytical methods for qualitative research include 

thematic analysis, discourse analysis, the framework approach and content analysis (Astin and 

Long, 2014).  The advantages of using qualitative research are: it provides knowledge derived 

from the meaning of various events through individual case or event studies, and it allows a 

great extent of construction and reconstruction of its flexible design structure due to its 

interactive approach. In addition, qualitative research allows researchers to discover a 

comprehensive understanding of the inner feelings and how culture shapes participants’ 

opinions, feelings, and experiences (Merriam and Tisdell, 2015; Rahman, 2017). The 

limitations of qualitative research show that its findings cannot be generalised to a larger 

population because of the assumption that no test was performed to ascertain if the findings 

were due to chance or statistically. Other qualitative research limitations suggest that it 

significantly overlooks important issues, time-consuming and shows the inseparable 

ambiguities in human expression (Atieno, 2009; Choy, 2014). 

 

2.11.2.4 Quantitative Research Approach 

Quantitative research design assesses information using numbers with an objective aim and 

evaluates its finding using statistical analysis. The conceptual framework in a quantitative 

design is well-developed, showing types of variables and their relationship to each other. 

Quantitative research effectively answers the “how” or “what” of research questions which are 

usually quantifiable and direct. Quantitative research lies mainly on positivistic philosophical 

assumptions (Punch, 2013; Goertzen, 2017). The data in quantitative research are collected 

objectively and systematically using formal instruments through the application of structured 

procedures (Queirós et al., 2017). The benefits of quantitative research include that its data sets 

are large, its findings are generalisable to a wider population, and replication of the study is 

permitted due to the application of standardised methods and research frameworks. The main 

limitation of quantitative research is that the evidence of feelings, views or why the 

understanding of a population is in a certain way is not provided by the quantitative research 

data; therefore, difficulties are encountered when reaching vulnerable groups or other specific 

demographic groups. Quantitative research requires the collection of data over a long period. 
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The data collection method in quantitative research uses surveys & questionnaires using 

statistical and mathematical models to analyse collected data (Yilmaz, 2013; Goertzen, 2017). 

 

2.2 Conclusion 

Although petroleum is an important energy source, the petroleum industry is closely associated 

with factors that increase the risk of ill health through environmental pollution. Health-related 

risk factors are associated with all the sectors of the petroleum industry. Therefore, workers in 

retail petrol stations that form a part of the downstream sector of the petroleum industry are 

exposed to various health risk factors in doing their work. The health effect of retail petrol 

stations is not limited to the retail petrol station employees but also affects the general 

population. The literature review outlines the various health problems (e.g., COPD, headache, 

throat irritation, and neurological damage) and hazards (physical, biological, psychological, 

and chemical hazards) associated with working in retail petrol stations. 

Furthermore, the literature review shows that the work environment plays an integral part in a 

worker’s quality of life. The literature review indicated that the work environment affects 

workers’ quality of life, thereby supporting the rationale of this study to determine the effect 

of working in a retail petrol station on the quality of life of retail petrol station workers. This 

chapter also provides frameworks and methodology chosen for the research. In chapter three, 

the research method is described. The mixed-method research approach adopted for this study 

is discussed in the next chapter highlighting the types, strengths & weaknesses, and rationale 

for choosing the research approach.  
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4. CHAPTER THREE: METHODS 

 

3.0 Introduction 

In this chapter, the methods applied in the research were described. A sequential explanatory 

strategy mixed-method approach was used to provide comprehensive information on the 

research aim and objectives. Research can be described as the scientific understanding of 

existing and new knowledge that comprises detailed and reviewed issues, developing 

hypotheses for possible solutions by collecting, measuring, and analysing data. Data obtained 

from research are used for making deductions and creating conclusive results that could be 

used for further testing and may be applied for the progressive development of humankind 

(Greenfield and Greener, 2016; Bairagi and Munot, 2019). Therefore, research methods are a 

sequential set of well-defined steps or activities required for conducting research. When 

performed correctly, it ensures the achievement of specific results (Friedrich et al., 2017). 

Furthermore, research methodology shows the utilisation process of various research methods 

to solve or investigate a precise set of problems created by different concluded ontological and 

epistemological hypotheses (Daniel, 2018a; Daniel, 2018b). 

 

3.1 Mixed-Method Research Approach 

Mixed-method research is generally accepted and defined as a research approach that involves 

the integration of qualitative and quantitative research approaches using the set of data 

collected through these approaches and interlinking their components (mixing) to produce 

comprehensive information for a research problem (Plano Clark et al., 2015; Palinkas et al., 

2019).  There is an intentional combination of quantitative and qualitative approaches, 

perspectives, data collection and form, and analyses in mixed-method to develop a 

comprehensive and distinctive understanding of an issue (Plano Clark, 2019). A clear definition 

of the sequence of quantitative and qualitative research components and the process of data 

triangulation steps is highlighted explicitly in the mixed-method research approach (Täuscher 

and Laudien, 2018).  The mixing phase that can occur at any stage of mixed-method research 

is vital to the accuracy of the research approach (Leech & Onwuegbuzie, 2015; Halcomb and 

Hickman, 2015; Shannon-Baker, 2016).  Data integration in mixed-method helps one set of 

data provide information about another set of data. A set of data can also enhance the result of 



98 
 

another set of data in an analysis procedure. Also, two or more data sets collected are compared 

to provide comprehensive research information (Guest, 2013; Plano Clark et al., 2015). One 

reason for using mixed methods in research is the need for different approaches to investigating 

and solving complex social and educational issues. Also, researchers’ use of a mixed-method 

approach are encouraged by major funding organisations like the Institute of Educational 

Science and the National Science Foundation (McCrudden et al., 2019). Different types of 

mixed-method research strategies used by researchers have been classified by various 

typologies (tools that aid research design) into six: convergent parallel, explanatory sequential, 

exploratory sequential, embedded, transformative, and multiphase but only three major types 

of mixed-method research design will be described in this study (Creswell, 2011; De Lisle, 

2011; Creswell, 2012; Caruth, 2013).  

 

3.1.1 Sequential Mixed-Method Design  

Sequential mixed-method design involves the collection of a set of data at a different time in a 

sequence to enhance comprehensive knowledge of a research study, while sequential 

explanatory strategy and sequential explanatory strategy are the two forms of sequential mixed 

method (Fetters et al., 2013). The sequential mixed-method is the chronological mixing of 

quantitative and qualitative analyses, which are dependent on each other (Hitchcock and 

Onwuegbuzie, 2020). 

➢ Sequential Explanatory Strategy: Sequential explanatory strategy involves a sequence 

whereby quantitative data are collected and analysed first then, followed by the 

collection and analysis of qualitative data maintaining equal priority to both the 

quantitative and the qualitative stages (Onwuegbuzie et al., 2010; Subedi, 2016; 

Mahmood et al., 2018). Mixing of data occurs during interpretation. The main reason 

for a sequential explanatory strategy is to provide comprehensive information on a 

quantitative result by applying a qualitative approach to give a more detailed view of 

the research problem. Although the sequential explanatory strategy is time-consuming 

due to maintaining equal priority to both stages involved but has distinct stages that are 

easy to describe (Onwuegbuzie et al., 2010; Terrell, 2012; McCrudden et al., 2019). 

Figure 3.1 shows the diagrammatic illustration of the process in a sequential 

explanatory strategy. The quantitative component comes first, followed by an 

integrative analysis connecting to the qualitative component. The finding from the 
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quantitative and qualitative components are integrative at the interpretation stage of the 

research findings. This study adopted the sequential explanatory strategy in its data 

collection.  

 

 

Figure 3.1.  Sequential Explanatory Strategy Process (Edited image from Plano Clark, 2019) 

 

➢ Sequential Exploratory Strategy: In a sequential exploratory strategy, the qualitative 

data is collected and analysed first, followed by the quantitative data. The main 

purpose of this strategy is to explore phenomenon by gathering qualitative data first 

and then using quantitative data collected after to describe the relationship within 

or between the qualitative data (Terrell, 2012; Subedi, 2016; So et al., 2018; 

Guetterman and Fetters, 2018). Figure 3.2 shows the diagrammatic illustration of 

the sequential exploratory strategy process in a mixed-method approach. The 

qualitative and quantitative components are carried out and analysed separately, but 

both component findings are integrated at the interpretation stage. 

 

 

Figure 3.2. Sequential Exploratory Strategy (Edited illustration from Plano Clark, 2019) 

 

➢ Convergent Parallel Design: Quantitative and qualitative data are collected and 

analysed simultaneously in separate stages. The results of both stages are compared 
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to provide detailed information at the interpretation stage to determine the 

relationship between the results and whether it contradicts or supports each other. 

The focus of the convergent parallel design is gotten from the comparison of the 

two datasets in a study (Östlund et al., 2011; Caruth, 2013; Kerrigan, 2014; 

Guetterman and Fetters, 2018; Creswell and Hirose, 2019). Figure 3.3 shows the 

diagrammatic illustration of the convergent parallel design process in a mixed-

method approach. 

 

Figure 3.3. Convergent Parallel Mixed-Method Design (Edited illustration from Subedi, 2016) 

 

➢ Embedded Mixed-Method Design: Embedded (nested) design involves the 

collection of both qualitative and quantitative data concurrently or sequentially with 

a view of one dataset playing a supportive role to another or both datasets playing 

a supporting role in a larger design study. Therefore, either quantitative or 

qualitative data can play a supporting role, and data mixing occurs throughout the 

entire study (Daly et al., 2009; Harrison & Reilly, 2011; Creswell, 2012; Yu and 

Khazanchi, 2017). 

 

➢ Transformative Mixed-Method Design: Transformative Mixed-Method Design: 

The transformative mixed-methods design, as Creswell and Plano Clark (2011) 

highlighted, aims to use one of the four designs (convergent, explanatory, 

exploratory, or embedded) enclosed within a transformative framework. An 

orientating lens for the mixed-method design is provided within the transformative 

framework. Transformative mixed-method design informs a study’s overall 
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purpose, the research questions, the data collection, and the study’s outcome. The 

framework intends to address a social issue for a marginalised or underrepresented 

population’s engagement in research that brings about change (Subedi, 2016). 

Transformative mixed-method allows a flexible opportunity for researchers in a 

study as unexpected findings develop, thereby emphasising methodological 

flexibility (Barnes, 2019). 

 

➢ Multiphase Mixed Method Design: Multiphase design is a complex form of mixed-

method design that involves elements from embedded, convergent parallel, and 

sequential designs. Multiphase design is usually adopted in a multiphase project 

consisting of various phases carried out with quantitative, qualitative, mixed-

method, and other study designs. The phases are linked, and each phase informs 

another, providing information towards a general objective such as designing and 

testing health intervention or prevention study project. (Creswell et al., 2011; 

Creswell and Plano Clark, 2011; Subedi, 2016; Schoonenboom and Johnson, 2017). 

 

3.1.2 Strengths and Weakness of Mixed Methods Design  

All research methods have their strengths and limitations because various research problems 

are best solved using suitable research methods; therefore, not all research studies use mixed 

methods. Mixed methods are usually adopted in studies where insufficiency of one data source 

providing comprehensive information on a research problem is predicted. Mixing two or more 

research methods enhances the understanding of the stages in the research process. A single 

research problem can be investigated using different methods that support the comparison or 

integration of data from the various combined methods (Bradt et al., 2013; Shorten and Smith, 

2017). Combining both quantitative and qualitative methods could potentially provide a 

solution to both confirmatory and exploratory questions in a single research study; also, mixed-

method aids the combination of research methods, which creates a counterbalance of their 

strength and weakness. 

Furthermore, mixed-methods involves using a multidisciplinary approach to shed more light 

on a research problem being studied, thereby creating more significant intellectual interaction, 

enriching the understanding and experience of the researcher (Abowitz & Toole, 2009; 

Venkatesh et al., 2013; Regnault et al., 2018). Using one or more research methods within a 
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single study could increase the complexity of research processes and resources, such as 

personnel and time, often required in a mixed-method study (Zhang 2011). The mixed-method 

lacks rigour in its qualitative methodology, has publishing limitations and additional research 

training of personnel to enhance the understanding of other different research approaches, 

methods, and paradigms due to the multidisciplinary composition of the research team (Zhang 

2011; Shorten and Smith, 2017; Regnault et al., 2018).  

 

3.1.3  Rationale for using Mixed-Method Design 

The mixed-method approach was chosen for the research method due to the research questions 

and study population reflected in the research aim. The research study assessed the practice of 

safety measures, perception & awareness of health hazards related to working in retail petrol 

stations among retail petrol station employees, and the quality of life of retail petrol station 

employees in Ilorin. Also, it assessed the awareness and perception of retail petrol station 

owners, environmental health officers and public health government officers. The study further 

evaluated the health risks of population sub-groups living and working close to retail petrol 

stations in Ilorin. as stated in chapter one. 

Comprehensive information is needed to understand the working condition of petrol station 

employees in Nigeria and develop intervention packages that promote quality of life. The 

researcher's understanding of the petrol station workers, petrol station owners, and government 

environment & health officers’ knowledge, practice, and perception about health risk factors 

associated with petrol stations within the study region were crucial. Isolated use of quantitative 

or qualitative methods will be insufficient for an in-depth finding for the research problems. 

Thus, the use of quantitative and qualitative methods in the mixed-method design where the 

data and results will aid a comprehensive understanding of the phenomenon and provide more 

findings that will answer the research questions appropriately.  The mixed-method design 

adopted was the sequential explanatory strategy. The researcher followed a sequence of 

quantitative data collection and analysis first, then followed by collecting and analysing 

qualitative data, which was used to investigate further, and evaluated the quantitative data that 

was collected first. 

The researcher chose the mixed-method approach because of its easy understanding. The 

mixed-methods approach also had five recommended reasons that were also relevant to the 
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study. Three of these reasons were triangulation which supports different findings within a 

single phenomenon; complementarity helps clarify results from one method to another, and 

development helps develop methods from the results of another approach. The remaining two 

reasons include initiation, which helps to commence the discovery of new perspectives or 

processes, and expansion, which helps expand one method of findings in providing background 

to another method (Kay & Kucera, 2018).  

In this research, triangulation was applied by using two different methods in gathering 

numerical and descriptive data from three groups of participants (petrol station attendants, 

petrol station managers, and a representative of the general population (university population) 

and qualitative data from three focus groups (petrol station attendants, petrol station owners, 

and environmental government officials) and one to one interview from another group public 

health government official and a retail petrol station manager.   

The focus group information clarified some of the results obtained from Short Form -36 quality 

of life questionnaires exhibiting complementarity reason for mixed-method. Also, the findings 

from the quantitative surveys aided the development of interview questions asked during the 

qualitative phase. Initiation was applied by seeking new processes and consistency across 

methods and findings that helped review the research question. Finally, expansion was 

exhibited in this research by expanding the quantitative survey result from the questionnaires 

administered to the petrol station workers with findings obtained through the focus group and 

interviews in the qualitative phase of the research.  

The advantages of mixed-method outlined by the researcher in the previous paragraph show 

that the research questions for the study were well investigated hence the rationale for choosing 

the mixed method. Also, the quantitative phase was designed to determine the knowledge of 

retail petrol station employees related to health risk factors associated with retail petrol stations, 

general properties of the retail petrol station, and the quality of life of the petrol station 

employees compared to the quality of life of the general population. 

Subsequently, the results from the quantitative phase were analysed and applied to build up the 

next stage of the research – a qualitative study. The qualitative phase used focus group 

discussion and semi-structured interviews to investigate the perception and health risk 

awareness of retail petrol station employees, owners, and government officials about the risk 

factors associated with the retail petrol stations. Therefore, the mixed method provided an in-
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depth understanding of how the knowledge and perception of the government officials, retail 

petrol station employees, and owners about the risk factors associated with working in a retail 

petrol station in Ilorin affect the quality of life of petrol station employees. 

The different types of a mixed-method design show the various stages in which the mixing 

occurs within a specific design; integration of QUAL (qualitative) and QUAN (quantitative) 

usually occurs during data analysis and interpretation, and it is an important stage in the mixed-

method approach (Leavy, 2017a). However, the mixing/ integration of data in this research was 

determined according to the mixed-method design adopted for this study, an explanatory 

sequential design, so data integration occurred during the interpretation stage of the method.  

 

3.2 Study Design 

3.2.1 Cross-Sectional Study 

This research was conducted as a cross-sectional study, which examined more than one group 

of adults at a particular time using an explanatory sequential mixed method design. Cross-

sectional studies refer to research studies carried out at a given point in time or observational 

snapshot of the exposure of a proportion of individuals in a population. There is no time 

dimension in these types of studies, as all the collected data refers to or presents the time at or 

around the time of data collection (Turner, 2013; Kesmodel, 2018; Saunders et al., 2019). 

Cross-sectional studies may be used either analytically or descriptively.  Analytical cross-

sectional studies focus on determining the association between different research parameters, 

while descriptive cross-sectional studies aim to characterise prevalence (a measure of disease 

amount in a population at a given time) of disease, traits (health behaviour, attitude, smoking 

behaviour, etc.) (WHO, 2011; Kesmodel, 2018). Also, cross-sectional studies may be aimed at 

an entire population or a relevant proportion of population data. 

 

3.2.1.1 Strength and Weakness of Cross-Sectional Study 

A cross-sectional study is comparatively easy, inexpensive than cohort studies, and faster to 

conduct (Carvalho et al., 2018). Cross-sectional studies give information on the prevalence of 

exposure or outcome, and this information can be used for a cohort study design. Cross-

sectional study designs are useful in planning, monitoring, and evaluating public health issues 

(Turner, 2013; Setia, 2016).  These studies are used to assess exposure to risk factors and assess 
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more than one outcome (Sedgwick, 2014; Kestenbaum, 2019). Analytical cross-sectional 

studies are applicable in generating hypotheses for possible associations between the exposures 

(Pandis, 2014; Kestenbaum, 2019). 

In cross-sectional studies, data measurements are carried out once, making it difficult to infer 

the casual association between identified risk factors and outcomes (Aggarwal and 

Ranganathan, 2019). These studies may be prone to certain biases (Pandis, 2014; Sedgwick, 

2014; Setia, 2016; Aggarwal and Ranganathan, 2019). 

 

3.3 Study Area 

Ilorin is the capital of Kwara state which lies between latitude 8o 24'N to 8o34'N and 

longitude 4o28'E to 4o39'E with an approximate total land area of 105sq. Km (Ajadi et al., 

2016).  Ilorin is about 500km from Abuja (capital of Nigeria), with an estimated total 

population of 84,582 cuts across three local governments: Ilorin South, Ilorin East, and 

Ilorin West (Ahmed, 2013; Europa Technologies Ltd, 2019). Presently, a large population 

of Ilorin is Yoruba (one of three primary languages in Nigeria) Muslim with a Fulani 

traditional ruler known as Emir who speaks Yoruba. It comprises education, industrial, 

commercial centres, and an international airport (Saad, 2013; Encyclopaedia Britannica, 

2019). The diagram in figure 3.4 shows the location of Nigeria on an African map, and the 

Nigeria map indicates the area of Kwara state where the study was carried out. The area 

map of Ilorin, the capital of Kwara state, showing the three local governments used for the 

research location, is shown at the bottom right of the diagram.  

 

 

 

 

 

 

 

 
Figure 3.4. Map of Nigeria showing Kwara State and study area (Ilorin) 
(Ahmed, 2009; Okeola and Sule, 2011; Wikimedia Commons, 2016b and 
AGOA.info, 2019). 
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The research location was chosen based on the researcher's four years of living experience 

during her undergraduate studies between the year 2009 to 2013 and the research collaboration 

with the school of allied health and environmental science at Kwara State University located 

in Ilorin. The choice of location also helped reduce risk factors associated with carrying out a 

research project in a region with less available information. The collaboration established with 

Kwara State University as a recognised higher institution to the general population in Ilorin 

facilitated easy access to government officials and study participants.  

 

3.4 Study Participants 

Study participants are groups of a population selected from a target population (a larger 

population in which a study result can be generalised) with specific characteristics on which a 

researcher can base their study interpretations (Orina et al., 2018). The target population was 

first defined and identified as employees (attendants and managers) and owners of retail petrol 

stations in Ilorin, final year undergraduate students and academic staff in the school of allied 

health and environmental science of Kwara State University, and health & environmental 

government officials in Ilorin. Important information such as the total number of retail petrol 

stations in Ilorin, identification of government offices in Ilorin related to inspection, 

functionality and environmental condition of retail petrol stations, the total number of staff and 

final year undergraduate students in the school of allied health and environmental science of 

Kwara State University was obtained during the pilot phase. Sampling for the study participants 

to engage in the main phase of the research was carried out within each target population 

identified in the pilot phase.   

 

3.4.1  Study Participant in the Research Stages  

The research study comprises two major stages: the pilot and the main study phases. The main 

study phase was further divided into the quantitative and qualitative phases. Each stage of the 

research comprises a different group of study participants; therefore, different methods of 

participant selection and criteria were used to select the chosen participants. 
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3.4.1.1 Pilot Study Phase 

A pilot study is a small-scale study that helps plan, test and modifies extensive research 

protocols, and it is usually carried out first before the primary research (Kinchin et al., 2018). 

A pilot study can be conducted as an internal pilot study (small-scale study as part of the main 

study design) and an external pilot study (an independent small-scale study not included as part 

of the main study) (In, 2017). Literature was used to gather some information on the 

environmental effects of retail petrol stations and used as a supporting document for designing 

the pilot study.  

 

3.4.1.1.1 Objectives of the pilot study phase 

The main purpose of the pilot study was achieved through the completion of the listed 

objectives, which are; 

➢ To confirm if the main study is feasible 

➢ To collect further background information on the area of study 

➢ To determine the total number, location, and other characteristics of retail petrol 

stations in Ilorin 

➢ To determine the methods of accessibility to selected retail petrol stations 

➢ To make available arrangements for climate data collection for Ilorin  

➢ To pilot the questionnaires for the key informants and focus group 

➢ To identify how to recruit study participants required for the study using the inclusion 

and exclusion criteria 

➢ To determine the appropriate ways of administering a questionnaire to selected 

participants 

➢ To identify the possible way of contributing in the medium to long term to the 

community during the research process 

➢ To obtain ethical approval for the research from appropriate government bodies in 

Ilorin 
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➢ To assess the risk associated with carrying out research in the study area and its risk 

management 

➢ To foster the collaborative research and academic relationship with the staff and 

postgraduate students in the School of Allied Health and Environmental Science at 

Kwara State University to promote further research opportunities and knowledge 

exchange.  

 

3.4.1.1.2 Inclusion and Exclusion criteria for pilot study participants 

The Inclusion criteria are the characteristic that qualifies the selected study participants used in 

the pilot study. The inclusion criteria are as follows; 

➢ Functioning Retail petrol stations (RPSs) in Ilorin. 

➢ Functioning independent petroleum marketer and major petroleum marketer-owned 

RPSs 

➢ Male RPS attendants 18 years and above 

➢ Female RPS attendants 18 years and above 

➢ Manager at functioning RPSs in Ilorin 

➢ Male and female residential occupants above 18 years 

➢ Male and female shop occupants above 18 years 

➢ Residential buildings located less than 30 meters from the RPSs 

➢ Shops situated less than 30 meters from the RPSs 

➢ Voluntary and willing study participants. 

 

3.4.1.1.3 Procedure for the pilot study 

All the retail petrol station in the three local government in Ilorin was visited by travelling from 

the beginning of each road to the end using Ilorin Road map as a guide. A stop was made at 

every retail petrol station along major and minor road in Ilorin to obtain the RPSs coordinates 

using a handheld GPS (Global Positioning System) device. In addition, an observational 

checklist to identify ownership type, functionality status, and other properties of each station 
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was used to gather relevant information.  When the total number of retail petrol stations was 

obtained, the stations were classified as functioning and non-functioning. The locations of each 

retail petrol station identified were plotted on an Ilorin Road map using the obtained 

coordinates in geographical information system software. The numbers corresponding to the 

names of each functioning station were written on pieces of paper, and the researcher used the 

lottery method (a method of simple random sampling that aids the selection of population by 

equal chance (Acharya et al., 2013, Cohen et al., 2017; Lohr, 2019) for selecting fifteen per 

cent of the total number of functioning retail petrol stations through simple random sampling. 

 

The selected functioning retail petrol station was also plotted on the Ilorin Road map using 

corresponding coordinates to show the distribution pattern of the selected retail petrol station 

for the pilot study. The selected functioning retail petrol stations were further grouped 

according to the ownership type (major petroleum marketer (MPM) or independent petroleum 

marketer (IPM)) to ensure the correct application method for requesting permission to include 

their stations in the study. Letters requesting accessibility with brief information about the 

proposed research study were delivered to the retail petrol station managers or owners by the 

researcher. As were different methods were used to obtain permission. Letter requesting 

accessibility with brief information about the proposed research study was also submitted to 

the Independent Petroleum Marketer Association (IPMAN) Ilorin chapter and the Department 

of Petroleum Resources (DPR) office in Ilorin. Meetings were arranged separately with 

IPMAN and the DPR director in Ilorin to discuss further information on the study and answer 

other questions that could help understand the study objectives. After the long process of 

requesting approval, the researcher visited each of the selected retail petrol stations to confirm 

their consent and approval to access the station before contacting the manager and attendants 

at the stations for information. 

 

Shop and residential buildings located less than 30 meters from each selected retail petrol 

station were also selected as study participants. Some of the selected stations had a shop and 

residential occupants, while some had shops only or residential buildings only in less than 30 

meters from the RPSs. One shop and one residential building closest to some selected station 

with both shop and residential were selected. One shop or one residential occupant was also 

chosen from the selected station that had shop only or residential building only in less than 30 

meters. Approval was obtained from the IPMAN, DPR, and ministry of environment in Ilorin 

for the research.  
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Since permission was obtained, one petrol station attendant was randomly chosen from each 

selected station, and their consent was obtained. Each of the selected stations had only one 

manager; therefore, each manager was given a consent form to sign for voluntary participation 

in the research study. Collected data were analysed using Excel and SPSS. 

 

3.4.1.2  Main Study Phase 

The main phase comprises two stages, which are quantitative and qualitative. Data collected 

during the pilot phase informed the tools and sampling method used to select study participants 

for both the research’s quantitative and qualitative study stages. Three sampling methods, 

simple random sampling, cluster sampling, and purposive sampling, were used to select 

participants. 

Simple random sampling is classified under probability sample types, and this method allows 

the selection of individuals with an equal chance in a population sample. Tossing of the coin, 

lottery method, dice throwing, Tippett's table number, and blindfolded method may be used in 

choosing data in simple random sampling (Acharya et al., 2013, Cohen et al., 2017; Lohr, 

2019). Simple random sampling was used to select the sample retail petrol station and the 

government official interviewed in this research. Cluster sampling is classified as a type of 

probability sample that involves selecting an intact group as a whole; it is an economical, easy, 

highly applicable method and a good representative of the sample population (Sedgwick, 

2014b; Sharma, 2017; Saunders et al., 2019). 

Cluster sampling was used in a random selection of petrol station employees at each selected 

retail petrol station. The selected petrol station employees were chosen as a participant group 

used in this research. Purposive sampling is a non-probability sample in which its selection is 

made by using an arbitrary method known by the research to produce well-matched groups. 

This selection method uses sample selection, considering criteria known to be important to this 

study (Etikan and Bala, 2017; Nardi, 2018). Purposive sampling was used to select the general 

population (academic staff and final year students). 

 

3.4.1.2.1 Inclusion criteria for the main study 

The inclusion criteria show the characteristics adopted by the researcher in selecting study 

participants (retail petrol stations, attendants, managers, students, staff) used during the main 

study phase of the research. 
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The inclusion criteria include; 

Retail petrol station study participants 

➢ Functioning retail petrol stations (RPSs) in Ilorin 

➢ Functioning independent petroleum marketer and major petroleum marketer owned 

RPSs  

➢ Male RPS attendants 18 years and above 

➢ Female RPS attendants 18 years and above 

➢ Manager at functioning RPSs in Ilorin 

➢ Owners of more than one functioning RPSs in Ilorin 

 

University population study participants 

➢ All academic and technical staff in the school of allied health and environmental science 

(SAHES) 

➢ All undergraduate final year students in SAHES 

➢ All students 18years and above 

➢ Male and female students in SAHES 

➢ Male and female staff in SAHES 

 

3.4.1.2.2 Exclusion criteria for the main study 

The exclusion criteria show the characteristics adopted by the researcher in excluding other 

populations from the study participants (retail petrol stations, attendants, managers, students, 

staff) during the main study. The exclusion criteria are; 

➢ Non-functioning retail petrol stations (RPSs) in Ilorin 

➢ Owners of non-functioning RPSs  

University population study participants 

➢ All non-academic and non-technical staff in the school of allied health and 

environmental science (SAHES) 
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➢ All students not in their final year of undergraduate study in SAHES  

 

3.4.1.2.3 Procedure for the main study phase 

Quantitative stage 

In the quantitative stage, the study participants include the petrol station attendants and 

managers (Retail petrol station employees) and KWASU staff and final year students 

(University population) in the school of allied health and environmental science. Simple 

random sampling was used in the selection of the sample retail petrol stations. The same 

stations selected and used during the pilot study were also used in the main research to avoid 

the long process of getting accessibility approval and consent of new retail petrol stations to 

participate in the study research. The manager at each selected retail petrol station was also 

selected as study participant. The managers who participated during the pilot study were the 

same managers who participated during the main study. The same retail petrol station 

attendants selected during the pilot study were also used in the main study.  Cluster sampling 

was used to randomly select petrol station attendants at each selected retail petrol station for 

administering the Sf-36 questionnaire. 

The data of the retail petrol station employees (attendants and managers) collected during the 

pilot study were used to select a population with similar characteristics as a representative of 

the general population (i.e., the comparing population -university population). Purposive 

sampling was used to select the total number of KWASU academic staff and final year students 

in the school of allied health and environmental science as a comparing population. Consent 

was obtained from students and staff willing to participate. Also, the accessibility to the staff 

and student were possible and facilitated through the research collaboration of KWASU school 

of allied health and environmental science with the researcher. 

 

Qualitative stage 

In the qualitative stage, the study participants include retail petrol station attendants, retail 

petrol station owners, and government officials. A group of retail petrol station attendants was 

chosen as study participants at one of the retail petrol stations randomly selected from the 

selected retail petrol stations. The retail petrol station managers who filled the SF-36 

questionnaire were also asked to participate in an interview, but only one manager agreed to 

participate. The manager who accepted was the only manager interviewed in the study. A group 

of retail petrol station owners who were officials at the IPMAN Ilorin chapter, available and 
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willing to participate in the study, was selected, and consent was obtained. The Director of 

public health (public health officer) under the ministry of health Ilorin was also chosen as a 

study participant using purposive sampling. Purposive sampling was adopted to select a group 

of environmental health officers in Nigeria who are responsible for environmental inspection 

around the various household and working environments, including retail petrol stations. 

Several unsuccessful attempts were made to request an interview/focus group with the 

Department of Petroleum Resources officers (those directly involved with the regulation of 

retail petrol stations). The environmental health officer was welcoming and willing to 

participate in a focus group hence the choice of EHO in place of the DPR officers. 

 

 

3.5 Data Collection and Analysis 

Data collection and analysis are essential in all research methods to evaluate research outcomes 

(Peersman, 2014). Data collection involves applying systematic procedures in gathering and 

measuring information relating to the variables of research questions, hypotheses testing, and 

evaluation of research study outcomes (Kabir, 2016). Data analysis involves integrating, 

assembling, recombination, combination, and reassembling data in different ways to conclude, 

interpret the data, and report the research findings (Cohen et al., 2017). Primary and secondary 

data are the two types of data collected in this research study. Primary data are information 

gathered for the specific research by the researcher, while secondary data are from existing 

information gathered by other researchers for other different purposes (Veal, 2017). The field 

survey and data collection were carried out from July 2017 to August 2019. During the research 

period, July and August were used for the field survey because of favourable and relatively dry 

weather conditions. 

 

3.5.1 Pilot study phase  

The research collected primary data during the field survey using various tools. The location 

coordinate of retail petrol stations in Ilorin was obtained using a handheld global positioning 

system (GPS). Observation notes, checklist, and self-administered questionnaires were used to 

collect data relating to the RPSs, attendants, managers, residential occupants and shop 

occupants. The secondary data were extracted from articles, eBooks, journals, and textbooks. 
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The data collected during the pilot study were descriptively analysed using Microsoft Excel. 

The summary of the findings was presented in tables, charts, and graphs to aid understanding.  

 

3.5.2 Main study phase 

Quantitative stage 

The secondary data used for the main study were extracted from government documents, 

government websites, articles, eBooks, journals, and textbooks. The primary data in the 

quantitative study were collected using a self-administered questionnaire (SF-36v1 

questionnaire (Appendix 3)). 

 

The data from completed questionnaires were entered into Microsoft Excel 365 package, 

while uncompleted questionnaires were excluded. Once the questionnaires were scored 

according to the SF-36v1 scoring guidelines (Appendix 3D), the data was rechecked to 

ensure that it was imputed correctly. The data were then imported into IBM SPSS version 

27.0 for descriptive and inferential statistical analysis. The Kolmogorov-Smirnov test with 

Lilliefors correction was used to test the normality quality of life domain variables between 

the population groups. The test for means difference of retail petrol station employees and 

university population  QoL domains by gender, age group and marital status using 

independent sample t-test and one-way ANOVA where appropriate. Mann Whitney U test 

was used to analyse the distribution between the population groups’ QoL domains. The 

Bivariate Pearson Correlation test was also conducted to test for association between the 

population group QoL domains and selected sociodemographic factors. Results are 

presented and discussed in chapter five. 

 

Qualitative stage 

The primary data in the qualitative study were collected through focus group discussion and 

one-to-one interviews with semi-structured questions. The first focus group were selected 

numbers of retail petrol station attendants (RPSA). Letters were sent to thirty-six retail 

petrol stations requesting their voluntary participation in the study by sending two RPSA 

representatives from their station for an hour of discussion on a specific date, but 

unfortunately, no one showed up on the date with reasons that their employees were too 

busy and did not have time to attend the meeting. So, a group of retail petrol station 
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attendants was chosen from one of the stations where the manager and attendants were 

willing to participate in the study.  

The selected retail petrol station for the focus group operated on morning and afternoon 

shifts, thereby allowing the researcher to conduct a focus group discussion for the group of 

RPSA at the end of their morning shift. The recruited retail petrol station attendants signed 

a voluntary consent form and were given a participant information sheet containing details 

of the study. Focus group discussions were conducted for retail petrol station owners and 

attendants on a set date, time, and venue convenient for the groups. Each focus group 

discussion lasted between twenty to thirty minutes. The second focus group consists of some 

retail petrol station owners. Due to the tight schedules of the owners, the information 

contained in the letter was passed to all owners to ensure their voluntary participation in the 

focus group discussion schedule after their monthly meeting at the association office. The 

focus group interview for the retail petrol station owners was possible after one of their 

monthly association meetings at the IPMAN secretariat office at an agreed time. The 

interview lasted for 30 minutes. The discussion was audiotaped with the permission of the 

participant. The third focus group consists of some environmental health officers from 

different parts of Nigeria. Identified problems during the research study by the researcher 

and possible areas of concern were presented to the group of environmental health officers 

to acquire contribution to other possible interventions and identify other areas of concern 

omitted by the researcher. All the focus groups consist of both males and females.  

A one-to-one interview was conducted with a male government official (director of public 

health) and the manager of the one station that was willing to participate. All the selected 

participants for the qualitative study are adults between the age of 18 and 70 years. The 

semi-structured question guide for interviews and focus groups was developed from the 

pilot study findings and information from relevant literature. The interview and focus group 

question guide included an introduction, key questions, and remarks (Appendix 5). The 

interview was recorded using a passworded audio recorder. 

Prior to conducting the qualitative stage of this research, the researcher attended workshops 

and training sessions to acquire the necessary skills to ensure the effective collection and 

analysis of qualitative data. An initial analytical coding framework of a prior code based on 

the research questions and aim of the study was developed first. The researcher adopted a 

traditional approach where full verbatim transcription of the interview and focus group 

recordings were carried out manually. The audio recordings were listened to repeatedly for 

data familiarisation, and note were taken. Using deductive qualitative analysis, the data of 
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interest and connection between data items and questions are mapped to the prior coding 

framework of the researcher. Themes and sub-themes were formulated. The finding was 

then described integrating the results into the study aim and research question. Quotes from 

participants were used for the narrative description of findings presented in chapter 5. The 

themes were further discussed using evidence from existing literature to assess the 

consistency and contrast of this study’s findings to results from previous studies. Findings 

are discussed in chapter six. 

The summary of the research method from the pilot study to the main phase, which consisted 

of the quantitative and qualitative stages, is illustrated in the flow chart in figure 3.5. The 

quantitative and qualitative stage findings are integrated at the study's interpretation stage 

to provide a comprehensive understanding of the answers to the research questions. The 

flow also shows the tools for data collection in the study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5. Study Design Flow Process 
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3.6 Ethical Consideration 

Ethical approval for the study was obtained from the Cardiff Metropolitan University ethics 

committee (project reference number 9264) (Appendix 1A) and Kwara State University ethics 

committee (Appendix 1B). Research accessibility approval was signed by the Kwara State 

Ministry of Environment and Forestry (Appendix 1D) and the Department of Petroleum 

Resources, Kwara State (Appendix 1F). Participation in the study was voluntary. Participants 

were provided written informed consent to sign after explaining brief information of the 

proposed research, including the anticipated risks and potential benefits before taking part and 

the opportunity to withdraw from the study at any stage of the study. All participants were over 

18 years old. 

 

3.7 Research Study Limitations 

Limitations encountered due to self-administer questionnaires include the return of incomplete 

questionnaires, lack of control over the response rate, and the absence of means of ensuring 

that the respondents understood the questions in the questionnaire before choosing their 

answers. The respondent took quite a long time to complete the questionnaire complaining 

about the total number of questions, thereby limiting the number of questionnaires that could 

be distributed at each petrol station. The accuracy and validity of the research findings may be 

reduced since there is no way to ensure complete honesty from study participants. Participants 

may only choose positive answers to portray themselves in a particular way. The conduction 

of the attendant's focus group interview at their workplace may limit their honest opinion. 

During the focus group, full participation of attendants cannot be ensured because the interview 

was done at the end of their shift with a possible feeling of tiredness and eagerness to go home. 

The attendants’ honest opinions and expressions of concern during the focus group interview 

may be limited for job security reasons. The accuracy of the research result may be affected 

due to the inability to ensure the complete honesty of petrol station owners’ opinions during 

the focus group interview. Security issues associated with lone working in the study area also 

limited the  number of retail petrol stations included. Political instability in Nigeria, time and 

finances available to the researcher also constituted the research scale limit. 
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3.8 Conclusion 

This chapter summarised and described the adopted research methods, rationale for study 

design, and data collection and analysis. Justification for selection of study area, sample 

population, and sampling technique was described in this chapter. The method chapter also 

highlighted the research limitation and the acquisition of ethical approval for the study. The 

next chapter presents and discusses the results of the pilot study.  
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5. CHAPTER FOUR: PILOT STUDY RESULTS AND DISCUSSION 

 

4.0  Introduction 

This chapter provides the pilot study results and discussion. The results include findings on the 

background and descriptive information of retail petrol stations in the Ilorin metropolis, 

characteristics of sampled retail petrol stations, RPS employees, and residential and shop 

occupants in close proximity to a retail petrol station in Ilorin. The findings show that less 

attention is given to occupational health and safety management, which could prevent 

occupational disease and employee injuries in RPS. In the result discussion, the findings show 

how characteristics of residential and shop occupants in close proximity to the RPSs could 

increase the level of hazard within the vicinity of RPS locations. Association of potential risk 

factors to petrol station employees’ health at their workplace is also discussed. Existing 

literature relating to the research study was used as references to understand and discuss the 

results. This chapter also highlighted the limitation of the pilot study. In the next chapter, the 

pilot study’s findings provided background information to carry out the main study, such as 

selecting a representative of the general population as a comparing population in the study and 

developing an interview and focus group guide. 

 

4.1 Pilot Study Results 

The study revealed the total number of retail petrol stations (RPSs) in the three local 

government areas of Ilorin (Ilorin South, Ilorin East, and Ilorin West) to be two hundred and 

ninety-seven (297). Picture of RPSs in Ilorin with permission from the station. The coordinates 

of the 297 retail petrol stations were used to show the distribution pattern on the Ilorin map. 

Observational data in the study indicates that independent petroleum marketers own more than 

50% of retail petrol stations in Ilorin. Also, stations formerly owned by major oil marketers are 

sold to private owners, making up the independent petroleum marketers due to financial 

difficulties. Figure 4.1 shows a structure of a retail petrol station in Ilorin. Figure 4.2 shows the 

distribution pattern of all the identified retail petrol stations in Ilorin stations showing 

concentrated within the Ilorin metropolis.   
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Figure 4.1. A Structure of Retail Petrol Station in Ilorin 

 

 

 

 

Figure 4.2. Map of Ilorin Showing the Distribution Pattern of Retail Petrol Stations 
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4.1.1 Functionality Status of Retail Petrol Station in Ilorin 

Two hundred and twenty-four (224) stations were classified to be operational (functioning) 

during the field survey, while seventy-three (73) were non-operational (non-functioning). The 

functioning and non-functioning RPSs constitute 75% and 25% of the total RPSs, respectively. 

All retail petrol stations classified as functioning were dispensing and selling either petrol, 

diesel, kerosene, or a combination of any two or all three products. At the time of the survey, 

RPSs newly built that had not started selling products; stations under construction; and closed 

down stations were all classified as non-functioning. Figure 4.3 shows the graphical 

representation of the functional status of the retail petrol stations in percentage, and the 

operational stations account for the highest percentage on the chart. 

 

 

Figure 4.3. Functionality Status of Retail Petrol Stations in Ilorin 

 

4.1.2 Retail Petrol Stations in close proximity to Public Premises 

In the survey, RPSs close to less than 30 meters to public premises such as shops, hospitals, 

schools, and houses (according to government guidelines outlined in 1.2.5 section in chapter 

1) were identified. Only 8% (24) of the total RPSs were located within or more than 30 meters, 

while 92% of the total RPSs in Ilorin were found in less than 30 meters from the highlighted 

public premises. Table 4.1 shows the total number of RPSs in close proximity to any of the 

highlighted public premises. The highest number of retail petrol stations (137) is located close 

to shops and houses, followed by shops (77) and houses (41). The retail petrol stations located 
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close to schools only, hospitals only and House, School & Hospital only were only one for each 

group of premises. 

 

Table 4.1: Frequencies of retail petrol stations in Ilorin at less than 30 meters to public 
premises 

Public Premises Numbers of RPSs in close proximity 

Hospital 1 

School 1 

House 41 

Shop 77 

House & Hospital 2 

Shop & House 137 

House, School & Hospital 1 

Shop, House & School 5 

Shop, House & Hospital 8 

Total 273  

 

 

4.1.3 Sampled Retail Petrol Station 

During the pilot study, 15% of the total functioning RPSs were randomly selected as 

the sampled stations for the study to obtain a good maximum sample size of the total 

functioning retail petrol stations of 297. An additional 1% was added to account for any 

dropout or close down of station during the study. Therefore, 16% of the 224 

functioning RPSs were randomly selected, giving a total number of 36 sampled RPSs. 

Thirty-six sampled stations were chosen due to financial, time, and accessibility to retail 

petrol station constraints. The literature review was used to develop a key informant 

questionnaire relating questions about retail petrol stations and the RPS representatives, 

which were the manager. The key informant questionnaire comprised 48 questions, and 

participant consent forms were attached to each questionnaire administered. Thirty-six 

questionnaires were distributed to the thirty-six sampled retail petrol stations. Some of 
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the questionnaires were completed on the same day, while some took more than a day. 

The researcher visited the stations several times before all the thirty-six questionnaires 

were completed and collected from the managers. Figure 4.4 shows the distribution of 

the 36 randomly selected RPSs on the map of Ilorin. In the map distribution, the RPSs 

were more concentrated within the heart of the Ilorin metropolis. It also indicates the 

country and state of the study with a map of Nigeria and Kwara state.  

 

 

Figure 4.4. Random distribution of thirty-six selected retail petrol stations in Ilorin. 

 

4.1.4 Characteristics of Sampled Retail Petrol Stations 

Characteristics discussed include ownership type, number of employees, the product sold, 

water source, shift pattern, drainage type, and age range of stations. Independent marketers 

(RPSs owned by indigenous owners) own the highest percentage of functioning RPSs in Ilorin 

due to the general market value of petroleum products in Nigeria. Half of the sampled RPSs 

have a total number of six to ten (6-10) employees, 33% RPSs have a total number of one to 

five employees and 8% RPSs have a total number of eleven to fifteen employees. Retail petrol 

stations with a total number of 16-20, 21-25, 26-30 and 31-35 accounts for 3%, 3%, 0 and 3% 
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respectively. The data shows that the maximum number of employees in the sampled RPS is 

between 31 to 35 people. RPSs with 1 to 10 employees account for 83% of the total sampled 

RPSs.  

The result shows twenty-nine (81%) of the sampled RPSs sell the three major petroleum 

products (Petrol, Kerosene, and Diesel) sold in Nigeria. Just 3% of the sampled RPSs sell petrol 

only while 5% sell petrol and diesel, and 11% of sampled RPSs sell the three major petroleum 

products with cooking gas. All the sampled RPSs operate seven days a week. RPSs established 

within 5 to 9 years are 14 in number, followed by stations above 15 years with a total number 

of 10 and stations less than five years with a total number of 8. Sampled RPSs established 

within 10 to 14 years have the least number, with 4 stations.  

Well, and borehole is the primary source of water within the sampled RPS vicinity in Ilorin. 

Employees of these stations use the water for different purposes such as drinking, ablution, 

washing, and other form activities within the station. Table 4.2 shows that only one of the RPSs 

has a tap as their water source, which refers to the government-run water supply, while 51% 

and 46 % of the RPSs have a Well and borehole, respectively as their water source.  

Eighty-three per cent of the sampled RPSs operate in one form of shift patterns such as 

1day/2days/ 3dys/4days/5days/6days on & 1day/2days off. Also, some of the stations operate 

on 6 hours based shift for their employees, while only six (17%) of RPSs do not operate on any 

shift pattern, which means that their employee works 7days a week and only takes sick absence.  

Thirty-one per cent of the sampled RPSs direct all their wastewater to the open gutter without 

any form of treatment, while 69% of the stations direct their wastewater to soak away. Table 

4.2 also shows all the frequency and percentage results of the characteristics of the sampled 

retail station, such as age range, source of water, shift patterns, number of employees, 

ownership type, types of petroleum product sold, and drainage type. 

Other information about the sampled retail petrol stations, such as the number of storage tanks, 

repair history, and change of underground storage tanks, were obtained in the survey. The 

information about the type of storage tank (surface & underground) and time of petrol off-

loading from delivery tanks were collected using the key informant questionnaire (Appendix 

2A). The result from this information shows that 18 stations off-load petrol from delivery 

tankers into their storage tank at any time (morning, afternoon, and evening) and only one 

station off-loads in the afternoon and evening.  
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Table 4.2: Frequency and percentage of sampled retail petrol stations characteristics 

  

Sampled Retail Petrol Station Characteristics         Frequency (N=36)        Percentage (%) 

Source of water  

Well 

Borehole 

Tap  

 

19 

17 

1 

 

51% 

46% 

3% 

Employee shift operation pattern 

Operates on a different shift pattern 

Do not operate on any shift pattern 

 

30 

6 

 

83% 

17% 

Drainage type 

Soakaway 

Open gutter 

 

25 

11 

 

69% 

31% 

Age ranges (years since in operation) 

< 5 

5 to 9 

10 to 15 

>15 

 

8 

14 

2 

10 

 

22% 

39% 

11% 

28% 

Ownership type 

Independent petroleum marketers 

Major petroleum marketers 

 

34 

2 

 

94% 

6% 

Types of petroleum products sold 

Petrol only 

Petrol and diesel only 

Petrol, diesel, kerosene only 

Petrol, diesel, kerosene, and cooking gas 

 

1 

2 

29 

4 

 

3% 

5% 

81% 

11% 

Total number of employees 

1 – 5 employees 

6 – 10 employees 

11 – 15 employees 

16 – 20 employees 

21 – 25 employees 

26 – 30 employees 

31 – 35 employees  

 

12 

18 

3 

1 

1 

0 

1 

 

33% 

50% 

8% 

3% 

3% 

0% 

3% 
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Figure 4.5 shows the graphical representation of the time the sampled retail petrol stations off-

loads petrol from tankers into their storage tanks. Six stations unload in the morning & 

afternoon while 4, 3, 2, and 2 stations off-load petrol from tankers into their storage tank in the 

afternoon, evening, morning & evening, and morning, respectively.  

 

 

Figure 4.5. Petrol off-loading time from tankers to storage tanks 

 

Table 4.3 shows the frequencies and percentage of sampled RPSs and their repair history of 

the Fuel pump, pipe networks, and storage tanks. Also, the frequencies and percentage of the 

sampled retail petrol station and the number of storage tanks used are represented in table 4.3. 

The dispensing pumps remain inactive during petrol off-loading from tankers in all sampled 

stations. Figure 4.6 shows the representation of the frequency of RPSs, and the type of storage 

tank used. Thirty stations have only underground storage tanks, and five stations have surface 

and underground storage tanks, while one station has surface storage tanks. Products stored in 

the surface storage tanks are kerosene and cooking gas, while underground storage tanks are 

used for storing petrol, diesel, and kerosene.  
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Table 4.3: Frequency of sampled retail petrol stations storage tanks and repair history 

Characteristics Sampled Retail Petrol Station 

Frequency (N=36) Percentage (%) 

Numbers of Storage Tanks 

3 

4 

5 

6 

7 

8 

9 

 

4 

14 

6 

5 

1 

5 

1 

 

11% 

39% 

16% 

14% 

3% 

14% 

3% 

Repair History 

Fuel Pump 

Fuel Pipe  

Storage Tank 

Fuel Pump & Fuel Pipe  

Fuel Pump & Storage Tank 

Fuel Pump, Fuel Pipe & Storage Tank 

No Answer 

 

21 

1 

1 

3 

1 

4 

5 

 

58% 

3% 

3% 

8% 

3% 

11% 

14% 

 

 

 

Figure 4.6. Types of storage tanks used in samples retail petrol stations 
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Five of the seven RPSs with the highest number of storage tanks had 8 storage tanks, and the 

remaining two had 9 & 7storage tanks each. Fourteen, six, and five other retail petrol stations 

have 4, 5, and 6 storage tanks, respectively. The remaining four retail petrol stations had the 

least number of storage tanks with a total number of 3.   

Figure 4.7 represents the percentage of sampled RPSs that have changed and not changed 

storage tanks since they started operating. The result from the key informant questionnaire 

shows that only two stations have changed their underground storage tank, while 34 stations 

claimed that none of their underground storage tanks had been changed over the years until the 

survey. According to the repair history of the sampled retail petrol stations, 21 stations had 

repaired only fuel pumps. Two stations had repair records of only fuel pipe network and fuel 

storage tank repaired each. Another had both the fuel pump and storage tank repaired. Three 

other stations had both the fuel pump and pipe network repaired, and four stations had the fuel 

pump, pipe network, and storage tank repaired between the time of establishment and the time 

of the survey. Five stations did not provide an answer to the repair history questions.  

 

 

Figure 4.7.  Percentage of sample retail stations with and without a changed storage tank 
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4.1.5 Socio-Demographic Characteristics of the Sampled Retail Petrol Station 

Employees 

The pilot study focused on two groups of retail petrol station staff readily present in the station. 

The two groups were the managers and attendants. The key informant questionnaire (Appendix 

2A) was also used to collect the socio-demographic characteristics of the managers. A 

questionnaire for employees was the data collection material developed to collect information 

from retail petrol station attendants during the pilot study. The questionnaire for employees 

consists of twenty-nine questions with an attached consent form (Appendix 2B). Each sampled 

RPS has one manager, but the numbers of attendants vary from one station to another. Thirty-

six key informant questionnaires were distributed to each manager of the 36 sampled RPSs. A 

total of 72 questionnaires for the employee were also distributed to the 36 sampled RPSs. 

Questionnaires for the employee were administered to two voluntary attendants from each 

sampled station. Completed questionnaires from all the stations were collected within two 

weeks from the distribution day. There was a 100% response rate from the manager and an 

83% (60) rate from the attendants. 

 

4.1.5.1 Characteristics of the Sampled Retail Petrol Station Managers 

Each thirty-six sampled retail petrol station has one manager only; therefore, the questionnaires 

were administered to all the thirty-six managers. The questionnaires were quite difficult to 

retrieve because of the busy schedule of the managers. So, it took more than a week to collect 

all the questionnaires from the managers. Table 4.4 shows the socio-demographic characteristic 

of the managers, such as the age group, gender, educational level, and marital status. The result 

indicates that males are usually employed for manager positions in Ilorin RPSs, and during the 

study, all the managers at the sampled RPSs were all male. All the managers work 7days a 

week because their duties do not permit shift patterns. 
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Table 4.4: Characteristics of the retail petrol station managers (N=36) 

Characteristics Frequency (N=36) Percentage (%) 

Gender 

Male  

Female 

 

36 

0 

 

100% 

0 

Age  

18-24 

25-31 

Above 31 

 

3 

10 

23 

 

8% 

28% 

64% 

Educational Level 

Primary 

Secondary 

Tertiary 

 

1 

7 

28 

 

3% 

19% 

78% 

Marital Status 

Single 

Married 

Widow 

Divorced 

 

6 

30 

0 

0 

 

17% 

83% 

0 

0 

 

 

4.1.5.2 Characteristics of the Sampled Retail Petrol Station Attendants 

Two (2) voluntary attendants were selected in each of the thirty-six (36) sampled RPSs due to 

the busy nature of the attendants and to have an equal sample from stations with a total number 

of 3 employees. A total number of 72 attendants participated in the study. Questionnaires were 

administered to the 72 attendants, but only 60 attendants completed and returned their 

questionnaires. The majority of the attendants were male (78%), single (68%), and within the 

age group of 25 to 31 (47%). Sixty-eight per cent (68%) of the attendants had an educational 

background to tertiary level. The highest percentage of attendants work 5 days a week while 

30% of the attendants work 7days a week. All the attendants indicated the practice of hand 

hygiene. The study result shows that 62% of the attendants answered no to using any personal 

protective equipment (PPE), and 38% answered yes to PPE. Only 3% of the attendants were 
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given any form of training before working. Sixty-two per cent (62%) of the attendants were 

trained for less than a week. At the same time, 35% of the attendants were trained for more 

than a week at the start of their employment.  

The training was delivered verbally and by physical demonstrations at the RPS. The training 

was more focused on operational function around the petrol station and less on health and 

safety. After the training at the start of their employment, only 27% of the attendants were 

retrained, while 73% were not. 

 In the study, 86% of the attendants reported that they could operate a fire extinguisher, and 

14% of the attendants did not know how to operate a fire extinguisher. Fuel spillage on the skin 

during work is the most common hazard experienced daily by RPS attendants. Sixty-three per 

cent of the attendant had experienced fuel spillage on the skin at work, 17% had experienced a 

fire,13% had experienced motorcycle/car accidents, and 7% had experienced robbery incidents 

at work.  

Furthermore, 58% of the attendants had no work-related health concerns, while 42% of the 

attendants had a form of work-related health concern. The summary of the characteristics of 

the RPS attendants, such as the age group, gender, marital status, educational level, length of 

employment at the station, and the number of working days in a week, are shown in table 4.5.  

 

4.1.6 Characteristics of Residents in Close Proximity to Sampled Retail Petrol Stations 

A questionnaire consisting of 17 questions (see appendix 2C) was developed for residential 

occupants close to the sampled retail petrol station. Only 16 sampled retail petrol stations were 

close to residential accommodation within a distance of less than 30 meters. The questionnaire 

collected information on the occupant's position, length of stay, the total number of family 

members, total number of rooms, type of cooking fuel used, availability of fire extinguishers, 

environmental issues of concern, and generator use. Seven residential buildings were rented, 

while the occupants in the other nine residential buildings were the owners. Six residential 

occupants had lived in their accommodation for more than 10 years, while ten residential 

occupants had lived in their accommodation for less than 10 years. Figure 4.8 shows the total 

number of rooms in each residential building and the number of children and adults living in 

the building. The residential buildings with the highest number of family members are R6, R10, 

R3, R13, R5, R7, and R11, with 65, 38, 35, 19, 15, 14, and 11 persons, respectively.  
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Table 4.5: Characteristics of the retail petrol station attendants 

Characteristics Frequency (N=60) Percentage (%) 

Gender 

Male 

Female 

 

47 

13 

 

78% 

22% 

Marital Status 

Single 

Married 

Widow 

Divorced 

 

41 

19 

0 

0 

 

68% 

32% 

0 

0 

Age  

18-24 

25-31 

Above 31 

 

21 

28 

11 

 

35% 

47% 

18% 

Educational Level 

Primary 

Secondary 

Tertiary 

 

1 

18 

40 

 

2% 

30% 

68% 

 

Working Days in a Week 

4day 

5days 

6days 

7days 

 

8 

20 

14 

18 

 

13% 

34% 

23% 

30% 

Length of Employment at the station 

< 1 year 

1-5 years 

6-10 years 

>10 years  

 

15 

35 

9 

1 

 

25% 

58% 

15% 

2% 
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Table 4.6: Characteristics of residents in close proximity to sampled retail petrol stations 

S/N 

Residential 

building (R) 

Length of stay in the 

accommodation 

Total number of 

family members 

Total number of 

children 

Total number 

of adults 

R1 5 6 3 3 

R2 1 3 0 3 

R3 2 35 7 28 

R4 10 6 4 2 

R5 16 15 10 5 

R6 20 65 40 25 

R7 3 14 8 6 

R8 4 4 2 2 

R9 1 10 6 4 

R10 19 38 22 16 

R11 30 15 10 5 

R12 2 4 2 2 

R13 15 19 12 7 

R14 7 6 3 3 

R15 1 8 4 4 

R16 8 5 3 2 

 

Table 4.6 shows the length of stay and total family members consisting of the total number of 

children and adults of resident 1 (R1) to resident 16 (R16). There were 136 children and 117 

adult occupants who lived in the 16 residential buildings. Seven residential buildings used gas 

as their only source of cooking fuel, five residential buildings used only kerosene, while only 

two residential buildings used coal as their only source of cooking fuel. One of the residential 

buildings reported the use of gas, coal, and kerosene also; another residential building reported 

the use of gas and kerosene as their source of cooking fuel. In terms of fire accidents, none of 

the residential buildings had experienced fire incidents. Eleven residential buildings owned a 

fire extinguisher. Only seven occupants claimed to know how to use the fire extinguisher, while 

the remaining five occupants did not know how to use fire extinguishers.  Five residential 

buildings do not have a fire extinguisher.  
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Noise pollution, air pollution, and fire outbreak was the major environmental and health 

concern of all the residential occupants close to the sampled retail petrol station. Eleven 

residential households reported that the retail petrol station does not cause any form of 

discomfort, while only five residential households claimed that the retail petrol station causes 

a state of discomfort to them. Thirteen residential buildings used generators as sources of 

power, while only three residential buildings did not use generators.  

 

 

Figure 4.8. Comparison of family members and number of rooms in each residential building 

 

4.1.7 Characteristics of Shops in Close Proximity to Sampled Retail Petrol Stations 

A questionnaire with 21 questions was developed and administered to shop occupants in close 

proximity- i.e., less than 30 meters- to the sampled retail petrol stations. Twenty-five shops 

were selected for the study. The questionnaire collected information from shop occupants about 

the days of operation, total operating hours, source of water, the total number of workers, and 

length of stay at the shop. Information about the products sold/activities rendered, fire incident, 

availability of fire extinguishers, cooking activities in the shop, use of a generator, method of 

waste disposal, the discomfort experienced, and environmental issues of concern was also 

obtained. Figure 4.9 shows the frequency of shops and their water source. The results show 

that the water source of 10 shops was a borehole, 9 shops had a Well, while the remaining 6 

shops had tap water.  
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Figure 4.9. Water source for the shops 

 

Table 4.7 shows the shop's length of stay, days of operation per week, total operating hours, 

the total number of workers, and the product or service rendered. Nine shops operate 7days a 

week, and 14 shops operate 6days of a week from Monday to Saturday. The remaining two 

shops operate four and five days of the week. Only four shops have more than five workers, 

while the remaining 21 shops have no worker apart from the shop owner or had between 1 to 

4 workers. Eight shop occupants had been operating in the shop for five years and above, while 

seventeen shop occupants have been operating for less than five years. Figure 4.10 shows the 

frequency of the shops with and without fire extinguishers. Only two shops reported having 

encountered fire in the shop, while twenty-three shops had not experienced fire incidents.   

Eighteen shops did not have fire extinguishers, while six shops had fire extinguishers. Figure 

4.11 shows the percentage of the shops close to the sampled retail petrol station that carry out 

any form of cooking activities in the shop. Only 7 shops perform cooking activities in the shop, 

and the remaining 18 shops do not perform any cooking activities in the shop. Thirteen shops 

use a generator, and twelve shops do not. 

The discomfort experienced by shop occupants includes irritation, noise, petrol fuel smell, 

sounds, and smoke from vehicles. The environmental issues highlighted by shop occupants are 

air pollution, noise pollution, and fire outbreak. Only three shops burn their waste close to the 

shops. Three shops dispose of their waste in the bush, while the remaining nineteen shops use 

public dump sites and waste disposal trucks.  
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Table 4.7: Characteristic of shops in close proximity to sampled retail petrol stations 

S/N 
Shop (SH) 

Length 
of stay 

Days of operation 
per week 

Total operation 
time (hours) 

Number of 
workers 

Product sold/ service 
rendered 

SH1 8months 7 8  2 Barbecued fish, 
chicken, gizzard & 
beef 

SH2 3years 6 9  0 Beads Accessories 
SH3 2weeks 7 10  0 Beverages, small 

chops 
SH4 6years 6 8  1 Soft drinks 
SH5 6months 7 12  0 Raw food stuffs 
SH6 1year 7 12  1 Supermarket 
SH7 4years 6 11  1 Computer centre 
SH8 1month 5 10  4 Food stuff 
SH9 2years 6 14  1 Phone accessories 
SH10 3years 7 11  2 Provisions 
SH11 17years 6 8  1 Clothes 
SH12 3years 7 14  8 Petrol 
SH13 3years 6 14  10 Petrol 
SH14 8months 7 8  0 Chemist  
SH15 15years 6 10  20 livestock feeds & 

ingredient 
SH16 3years 6 12 2 Chemist and variety 
SH17 5years 6 9 6 Computer training 

centre 
SH18 3years 6 12 3 Cooked food 
SH19 3years 6 10 0 Drinks 
SH20 10years 7 10 3 Drinks 
SH21 5years 4 10 1 Soft drinks and water 
SH22 10years 6 10 2 Motor spare parts 
SH23 10years 7 12 0 Cements 
SH24 2years 6 10 2 Computer service & 

cyber café 
SH25 2years 6 8 2 Supermarket 
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Figure 4.10. Shops with a fire extinguisher 

 

 

 

Figure 4.11. Percentage of shops with any form of cooking activities 

 

 

4.2 Discussion 

According to the study results, the total number of retail petrol stations in Ilorin, including 

functioning and non-functioning, was 297, which was 72 stations higher than the total number 

of retail petrol stations of 225 reported by Oloko-oba et al. (2016) as cited in Odipe et al. 
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(2018). The increase in the RPSs could be due to the rise in population growth and demand for 

petroleum products, leading to an increase of RPSs built over the years in Nigeria (Okonkwo 

et al., 2014; Yunus, 2019). The spatial distribution of the RPSs on the Ilorin map shows a 

higher concentration of stations along major roads at the heart of the Ilorin metropolis closer 

to the consumers. Srinivasan (2015), cited in Manneh et al. (2020), stated that one of the major 

determinants of consumer preference is the closeness of RPS to consumers, which could be a 

contributing factor to why the RPSs in Ilorin are concentrated at the heart of the metropolis. 

Abdullahi and Adedayo (2017) also stated that marketability and accessibility to the consumer 

are among determining factors for locating RPS. Most RPSs did not meet the requirement of 

400 meters apart from each other from observation according to the department of petroleum 

resources guidelines, and 92% of RPSs in Ilorin are located close to public premises such as 

schools, hospitals, shops, and houses. The location of a higher percentage of RPSs in Ilorin 

close to residential buildings and public places in this study agrees with Mohammed et al. 

(2014); Arokoyu et al. (2015); Oloko-Oba et al. (2016), and Tah (2017) results in several 

irregularities in the location of RPSs across different towns in Nigeria.  

The randomly selected RPSs show the distribution and representation of RPSs in Ilorin, as 

indicated in figure 4.4. In the study, 94% of the sampled RPSs were owned by independent 

petroleum marketers. The high number of independent owned RPSs could be due to the sale of 

RPSs owned by major marketers to private owners constituting the independent petroleum 

marketers. In addition, the highest percentage of newly built RPSs in Ilorin is owned by 

independent petroleum marketers, according to the observational data collected. The RPSs 

owned by independent petroleum marketers across Nigeria have been increasing since their 

introduction into the downstream sector of the petroleum industry (Ehinomen and Adeleke, 

2012). A high percentage of private independent marketers owned RPSs could result from 

petrol being a lucrative business in Nigeria, where the primary source of revenue is crude oil 

(Broni-Bediako et al., 2018).  

In this study, no major petroleum marketer's RPSs were new, i.e., between 1 to 9years; they all 

fell within the age range of 10 to 15years and above. The old age of retail petrol stations owned 

by major marketers shows that multinational companies predominantly ran most RPSs in Ilorin 

before the increasing rise of independent petroleum marketers owned RPSs over the last nine 

years. Although some independent petroleum marketer RPSs are 10 to 15 years old and above, 

the numbers are small compared to the major petroleum marketers’ RPSs.  
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The studies show that 83% of the sampled RPSs have between 1 to 10 employees; therefore, 

the average number of retail petrol station employees in Ilorin is between 1 to 10. RPSs with 

employees between 11 to 35 were only 17%. These stations are classified as mega retail petrol 

stations due to their large size, the number of employees, and available pumps. The mega 

stations are mainly located along the major roads. Eighty-one per cent of the RPSs in the study 

sell petrol, diesel, and kerosene, which are the major petroleum product sold in most standard 

retail petrol stations in Nigeria.  

An additional 11% RPSs sell these three major petroleum products with cooking gas. The 

additional sale of cooking gas may be due to the gradual replacement of most domestic energy 

sources such as coal, firewood, and charcoal by cooking gas (Belie et al., 2020). Cooking gas 

packaged and marketed in Nigeria is also known as liquefied petroleum gas, which contains 

70% butane and 30% propane (Belie et al., 2020). The cooking gas is stored in a surfaced 

storage tank at these RPSs. These will be increasing the effect and threats of fire and explosion 

associated with RPSs because of the many retail petrol stations located close to residential and 

public places leading to over-concentration in a small area within the city. Over concentration 

of RPSs in small areas within the city has been related to various problems like traffic 

congestion, health risks, fires, and explosions, which led to hampered emergency responses in 

some cases (Adewuyi, 2020). None of the RPSs in the study has designated fire assembly points 

or emergency response guidelines. The study shows that most stations sell petrol, diesel, and 

kerosene, which are highly flammable, making the stations a facility with high fire hazards.  

All the RPSs in the study do not keep any form of accident or injury record book that could be 

used for management, safety, and health improvement in the stations to ensure a good working 

environment for their employees. 

Eleven RPSs out of the 36 sampled station directs its wastewater into the open gutter, and no 

indication of oil/water separator installation. The directed wastewater from RPSs into open 

drainage is a potential cause of pollution to water sources used by the general public. Although 

spills of petrol and kerosene at the stations may evaporate within a few hours because they are 

lighter petroleum products, the mixture of different oil and vehicle spills in the wastewater 

could also lead to environmental pollution. Oliveira-Martins and Grisolia (2009) reported in 

their study that the wastewater of retail petrol stations contains toxic compounds even after 

using an oil/water separation system. Polycyclic aromatic hydrocarbons (PAHs) are samples 

of toxic compounds present in contaminated water with gasoline residues and other petroleum 

derivatives (Oliveira-Martins and Grisolia, 2009). Most of the RPSs have only Well as their 
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source of water supply.  In Ayanshola et al. (2011) study of "assessment of water consumption 

pattern in Ilorin, Kwara state, Nigeria," a high number of commercial users, including retail 

petrol stations, also use Well as the only source of water supply. Water sources in these retail 

petrol stations can easily be polluted by petrol chemicals and corrosion of underground storage 

tanks, exposing retail petrol station employees who use it at work to health problems.  

A higher number of RPSs in the study unload petrol from a delivery truck at any time of the 

day. The cooling of the petrol truck from long-distance travelling and the availability of petrol 

at the station is the main determinant of off-loading time at the RPSs in the study. These 

determinants show that less consideration is given to the temperature of off-loading time, which 

determines the evaporation rate of petrol into the atmosphere that constitutes a source of 

ambient air pollution. Petrol is a highly volatile liquid comprising hundreds of hydrocarbons, 

and the evaporation of this volatile liquid is a significant anthropogenic source of air pollution 

(Fakinle et al., 2017). Petrol evaporative emission is invariably increased due to the high 

volatility characteristics of petrol with increasing ambient temperature.  Petrol evaporative 

emissions occur from different activities such as refuelling vehicles, driving vehicles, loading 

and unloading petrol, and storing petrol in containers and tanks (Gershon and Asaolu, 2020). 

Petrol evaporates when its molecules get excited and leave the surface of the liquid. The petrol 

evaporation escapes as vapour into the atmosphere due to the reduction of vapour pressure 

above it due to the increase in ambient temperature (Fakinle et al., 2017). Gershon and Asaolu 

(2020) also state that in addition to petrol evaporation as a source of pollution, evaporation 

from petrol leakage leads to economic losses. In addition, the increased emission of air 

pollutants from petrol evaporative also increases the exposure of people within the vicinity of 

the RPS to those pollutants that may harm human health. 

This study shows that most RPSs use underground storage to store petrol, diesel, and kerosene, 

while only a few use surface storage tanks to store cooking gas. RPSs storage tanks vary from 

1 to 9, with most stations having four storage tanks. Through the study observation, tank 

numbers used by RPSs could be determined by the size of the RPS and the number of pumps. 

Only 6% of the RPSs have ever changed their underground storage tanks, and 86% of the RPSs 

had a repair history on their fuel pump, fuel pipe, and storage tank. Leakage from faulty RPS 

equipment and storage tanks has been associated with land, air, and water pollution, which 

could have a detrimental effect on human health and the environment. Contamination of 

underground water with petrochemical compounds was reported by Adeoti et al. (2014), 

Adebiyi and Adeyemi (2015), and Odipe et al. (2020), who studied groundwater resources 
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within the vicinity of the retail petrol station in Nigeria. Petrochemical infiltration from fuel 

leakage, RPS wastes, and chemical release from corrosion of old underground storage tanks 

are potential sources of underground water and soil contamination (Nganje et al., 2007; Adeoti 

et al., 2014). 

The retail petrol station employees in the study comprise managers and attendants.  All the 

managers of the RPSs were male. The manager position shows that there is gender inequality 

despite the fact that some of the stations are owned by females. Men are preferred for the 

manager position because of the dynamic nature and frequent travelling related to the duties.  

The manager appoints a supervisor from within attendants who has worked for a long time in 

the station and are good at their job to oversee the station's activities in the manager's absence. 

The majority of the manager were aged above 31 years, married, and educated to a tertiary 

level. The majority of the attendants in the study were male but single, aged 18 to 31 years, and 

educated to tertiary level. Most of the attendants who had worked 6 to 10 years in the RPS 

started working after their secondary level education. Therefore, they find it convenient to 

progress in the same employment because they regard it as stable, require no further 

educational training, and can progress from being an attendant to supervisor and then to 

manager based on their job experience and length of employment RPS.  

The majority of RPS attendants are trained for less than a week or more at their employment 

start. The training given is more centred on the operational activities and function with less 

focus on health and safety information and practices. Although all the attendants reported hand 

hygiene practice at work, the observational data shows that the attendants only washed their 

hands with water without soap application. Improper washing of hands still poses a potential 

health risk because proper hand hygiene cannot be guaranteed with water only due to the nature 

of their work. The observational data also shows that most retail petrol station staff eat snacks 

and food sitting close to the pumps, especially during less busy hours at the RPS. These could 

potentially increase the exposure of attendants through ingestion in addition to inhalation of 

hydrocarbon components. Most of the time, the nature of RPS attendant work makes them 

readily available to petroleum hydrocarbon exposure through inhalation, ingestion, or skin 

contact (Muhsin, 2020). Inhalation of petroleum hydrocarbon in a previous study causes a rise 

in arterial and mean arterial pressure (Ovuakporaye, 2019). A study on ingestion of petroleum 

products like petrol in mammals shows that frequent exposure to petrol may be highly harmful 

to the liver cell (Ubani et al., 2009).  
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The residential buildings close to the RPSs had more children than adults in all the households, 

and their primary source of cooking fuel was cooking gas and kerosene. Karakitsios et al. 

(2007) study shows a significant contribution from RPSs to the total benzene concentration 

observed around the vicinity of RPSs. Also, people living in the vicinity of RPS in an urban 

location are exposed to an increased risk of leukaemia caused by benzene, depending on their 

exposure period. The gasoline vapours released during loading, refuelling, and movement of 

vehicles are sources of volatile organic compounds, which include BTEX (benzene, toluene, 

ethylbenzene, and xylene) that are potential air pollutants and found in high concentrations in 

RPSs (Al-Harbi et al., 2020). The children in these residential buildings close to retail petrol 

stations are likely to be susceptible to a higher risk of diseases. Short- and long-term exposure 

to BTEX is associated with damage to the central nervous system, allergies, leukaemia, 

headaches, eye and lung irritations. Moreover, children are more sensitive to these air 

pollutants than adults (Abbasi et al., 2020).  

Noise pollution from vehicles refuelling at the stations and generators used by the RPSs is a 

significant source of noise highlighted by the residential occupants. Fire outbreak is also a 

significant concern to the residential occupants. These results are similar to the findings of 

residents’ perception of danger associated with RPSs in Mshelia et al. (2015) study. A large 

number of the residential occupants also uses generator as a secondary source of electricity 

which may also contribute to the level of noise and air pollution within that vicinity. Millions 

of Nigerians are forced to independently resort to electricity from generators due to the 

country's energy supply deficit (Ibhadode et al., 2018). Noise levels examined in households 

using generators in a Nigerian city exceed the WHO noise standard of 50dB for residential 

areas in the Menkiti and Agunwamba (2015) study.  

The study of Ibhadode et al. (2018) shows evidence that the majority of the generator used by 

residents in Nigerian cities poses serious potential risk or danger to the health and general well-

being of the residents. Oyedepo and Saadu’s (2010) study that evaluated noise pollution levels 

in the Ilorin metropolis exceeds the recommended limit of 82dB(A). This report indicates that 

noise pollution in the Ilorin metropolis is a potential source of severe health risk to its residents. 

The noise level from the residential building and the noise from the RPSs increase the noise 

level within the vicinity, leading to increased exposure and the effect of noise pollution on 

people living within that community. Noise pollution has been associated with human physical 

and mental health problems such as hypertension, increased heart rate, sleep disturbance, 

violent behaviour, irritability, and lack of concentration (Gupta et al., 2018). 
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The shop occupants indicated that noise from RPSs, petrol fuel smell, sounds, and smoke from 

vehicles visiting the RPSs causes discomfort. The discomfort experienced by the shop 

occupants could contribute to health problems based on their length of exposure. Furthermore, 

most shop occupants operate more than 9 hours daily between 6 to 7 days a week. Although 

many shop occupants do not carry out any form of cooking activities in the shop, the few shops 

that carry out cooking activities increase the risk of fire hazards within the vicinity because of 

their closeness to RPS. Burning of waste in an open fire within the shop vicinity reported by 

three shops could also increase fire hazards, and the majority of the shop occupants do not have 

fire extinguishers. The Borehole and Well are the major water supply source for these shop 

occupants, exposing them to potential sources of contaminated water.  Studies have shown 

possible contamination of underground water sources in the vicinity close to retail petrol 

stations (Nganje et al., 2007; Adeoti et al.,2014; Adebiyi and Adeyemi, 2015; Odipe et al., 

2020)  

 

4.3 Study Limitation 

Administration of questionnaires to more than two attendants at each sampled retail petrol 

station was difficult because the manager believed it would interfere with the busy activities of 

the attendants. A random sampling of attendants was impossible because of the shift pattern 

and preference of the manager in the choice of attendants in terms of the RPS image, which 

could have affected the data collected during the studies. The managers were also cautious in 

providing data about the RPS because of their thought that the researcher may be working with 

government organizations that oversee the regulation of RPS. However, this misconception 

was minimised by explaining that the study is for academic purposes and that all RPS names 

will be kept anonymised in research publication. The explanation aided the voluntary 

participation of participants who also signed the consent form.  
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6. CHAPTER FIVE: QUANTITATIVE RESULTS AND DISCUSSION 

 

5.0 Introduction 

The results of the quantitative phase of the study main phase are presented and discussed in 

this chapter. Thirty-six functioning retail petrol stations were included in the study. The main 

study phase consists of the quantitative and qualitative phases. The SF-36 (36 Short-Form) 

questionnaire was used to assess the quality of life (QoL) of the chosen population group. The 

SF-36 questionnaire was used for data collection from retail petrol station employees consisting 

of the attendant and the manager, and a comparing population consisting of students and staff 

in the same university department.  

 

5.1 Results  

SF-36 questionnaires with an additional page of socio-demographic questions (Appendix 3A-

3C) were distributed among the university population and the retail petrol station employees. 

Of the 327 (247 students & 80 staff) questionnaires administered to selected university 

population (UP), 280 (212 students & 68 staff) returned the questionnaires. Twelve students’ 

questionnaires were excluded as they were incomplete. Therefore, 268 (82%) university 

population completed the questionnaires. A questionnaire was administered to each manager 

and a questionnaire to two attendants in each of the 36 RPSs. Of the 108 (36 managers, 72 

attendants) retail petrol station employees in the target population, 96 (36 managers, 60 

attendants) completed the questionnaire. Therefore, 89% of the retail petrol station employees 

(RPSE) participated. The socio-demographic data in table 5.1 shows that the retail petrol station 

employee population and the university population have the lowest number of people aged 18-

24 years. The highest number of people in both population groups falls within the 25-31 age 

group. In the RPSE population, 73% were men, while 27% were women. The university 

population comprised 53% men and 47% women. A higher number of men were presented in 

both population groups. None of the RPSE was divorced or a widow, while 51% were married 

and 49% were single. Of the university population, 56% were married, and 43% were single. 

Table 5.1 shows the frequency data relative to each group under the university population and 

retail petrol station employees. Also, the data in table 5.1 show that managers were mostly men 
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within the age group above 31 years and married, while attendants were mostly single men 

aged 25 to 31 years. 

 

Table 5.1: Frequency distribution of retail petrol station employees and university population 
variables 

Variables Retail Petrol Station Employee University Population 
Manager (36) Attendant (60) Student (200) Staff (68) 

Age 
 
18-24 

25-31 

Above 31 

 
 
3 

10 

23 

 
 
21 

28 

11 

 
 
24 

99 

77 

 
 
8 

25 

35 

Gender 
 
Male 

Female 

 
 
36 

0 

 
 
34 

26 

 
 
106 

94 

 

 
 
37 

31 

Marital status 
 
Single 

Married 

Widow 

Divorced 

 
 
6 

30 

0 

0 

 
 
41 

19 

0 

0 

 
 
93 

105 

1 

1 

 
 
22 

46 

0 

0 

 

Furthermore, most university students are male within the age group of 25-31 years and 

married, while most staff are male within the above 31 years age group and married. Table 5.2 

shows the statistical analysis result of an independent t-test comparing the age, gender, and 

marital status of the retail petrol station employee population and the university population. 

According to this table, there is a statistically significant difference in the age and gender mean 

of the two populations with p = 0.026 and 0.001, respectively, i.e., the age and gender mean 

distribution of the two populations are assumed to be unequal. There is no statistically 

significant difference between the mean of the university population and retail petrol station 

employees’ marital status (p = 0.613); therefore, the mean distribution of marital status of the 

two population groups is assumed to be equal.  
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Table 5.2: Comparisons of age, gender and marital status between university population and 
petrol station employees using the test for difference in means 

Variables Occupation N Mean ± SD P-Value 

Age University Population 

Petrol station employee 

268 

96 

26.57 ± 4.31 

25.38 ± 5.01 

0.03 

Gender University Population 

Petrol station employee 

268 

96 

1.47 ± 0.50 

1.27 ± 0.45 

0.00 

Marital Status University Population 

Petrol station employee 

268 

96 

1.45 ± 0.53 

1.48 ± 0.50 

0.61 

SD- Standard Deviation 

 

 

Table 5.3: Normality test of continuous variables (QoL domain) 

Variables 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic Df P-value Statistic Df P-value 
PF  .092 364 .000 .947 364 .000 
RPF .182 364 .000 .875 364 .000 
REW .210 364 .000 .840 364 .000 
VT .108 364 .000 .980 364 .000 
EW .084 364 .000 .975 364 .000 
SF .127 364 .000 .954 364 .000 
BP .111 364 .000 .944 364 .000 
GH .107 364 .000 .970 364 .000 
PCS .039 364 .200* .989 364 .009 
MCS .042 364 .192 .989 364 .006 

*. This is a lower bound of the true significance. a. Lilliefors Significance Correction 

 

Table 5.3 shows the statistical result of the Kolmogorov-Smirnov test with Lilliefors correction 

used to test the normality quality of life domain variables between the population groups. The 

normality test shows a statistically significant p-value of p<0.001 for physical functioning (PF), 

the role of physical functioning (RPF), emotional well—being (EW), the role of emotional 

well-being (REW), vitality (VT), social functioning (SF), bodily pain (BP), and general health 
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(GH) therefore, the eight QoL domains are not normally distributed. Physical Component 

Summary (PCS) and Mental Component Summary (PCS) variables are normally distributed 

due to the non-statistically significant p-value of p=0.20 and p=0.19, respectively.  

 

5.2 University Population Quality of Life 

Table 5.4 shows the result of the test of means difference of university population QoL domains 

by gender, age group and marital status using independent sample t-test and one-way ANOVA 

where appropriate. There is no statistically significant difference in the QoL domain, including 

the Physical Component Summary and Mental Component Summary of the university 

population by gender. The female university population scored higher than the male population 

in physical functioning, the role of emotional well-being, emotional well-being, social 

functioning, bodily pain, general health, physical component summary, and mental component 

summary. While males only had a higher score than females in the role of physical functioning 

and vitality QoL domain. The divorced and widowed group under marital status had one 

participant each, so only the married and single under marital status were involved in the test 

of means difference. Within the university population, there is statistically no significant 

difference between the married and single QoL domains. The singles scored higher than the 

married UP in physical functioning (PF), the role of physical functioning (RPF), the role of 

emotional well-being (REW), emotional well-being (EW), bodily pain (BP), and general health 

(GH).  The married had a higher score in vitality (VT) and social functioning (SF) QoL domain. 

Also, the married had a higher score in physical and mental component summary than the 

singles. The three age groups used in this study are18-24 years, 25-31years and above 31 years. 

The result in table 5.4 shows statistically no significant result between the age groups QoL 

domain. When the mean score among the age groups was compared, 18-24 years had a higher 

score than the other two groups in PF, RPF, REW, EW and SF, 25-31years had a higher score 

than the other groups in BP and GH, while >31 years had higher score (59.59)  than the other 

groups (57.21 and 59.15) in VT.  The 25-31 years age group had the highest score in PCS, 

followed by 18-24 years and >31years. Table 5.5 shows the test of means difference of staff 

within the university population QoL domains by gender, age group and marital status using 

independent sample t-test and One-way ANOVA where appropriate. 
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Table 5.5 shows no statistically significant difference between the QoL domain, physical and 

mental component summary of male and female university staff. Female staff scored higher 

than male staff in PF, REW, EW, GH, PCS and MCS, while the male staff scored higher than 

female staff in RPF, VT, SF, and BP.  There is a statistically significant difference in PF, REW, 

SF, and MCS with a p-value of p=0.029, p=0.041, p=0.024 and p=0.035, respectively, between 

the married and single university staff. 

There is no statistically significant difference between the married and single staff VT 

(vitality), RPF (role of physical functioning), EW (emotional well-being), BP (bodily pain), 

GH (general health) domain, and PCS (physical component summary). The single university 

staff had a higher mean score for PF (physical functioning), RPF (role of physical functioning), 

REW ( role of emotional well-being), EW (emotional well-being), SF (social functioning), GH 

(general health), PCS (physical component summary), and MCS (mental component 

summary). The married staff only scored higher than single staff in VT (Vitality). As shown in 

table 5.5, there is statistically no significant difference in the QoL domain, PCS and MCS 

between the three university staff age groups. The 18-24 years age group had a higher score 

than 25-31 years and >31years in physical functioning, the role of physical functioning, the 

role of emotional well-being, social functioning, bodily pain, general health, physical 

component summary, and mental component summary. The 25-31 years age group had a higher 

score in vitality than the other group, and the>31years age group had a higher score than the 

other age group in EW. The statistical result of the test of means difference of QoL domain of 

university students by gender, age group and marital status is shown in table 5.6. Independent 

sample T-test and One-way ANOVA were used for the statistical analysis were appropriate. 

The result shows that there is no statistically significant difference between the male and female 

university students’QoL domain, physical and mental component summary. But the female 

student had a higher score in PF, REW, EW, SF, BP, GH, PCS and MCS than the male student, 

while the male students only scored higher than the female student in RPF and VT. There is no 

statistically significant difference between the married and single university students QoL 

domain, PCS and MCS. However, the single university student had a higher score than the 

married student in PF (physical functioning), RPF (role of physical functioning), REW (role of 

emotional well-being), VT (vitality), SF (social functioning), PCS (physical component 

summary), and MCS (mental component summary). The married university student only had 

a higher score in EW and BP than the single university student. 
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Table 5.4: Test for difference in means for QoL domain score of university population by gender, age group and marital status 
 
 Gender  Age Group  Marital Status  

QoL 
Domain 

Male 
(N=143) 
Mean 
(SD) 

Female 
(N=125) 
Mean 
(SD) P-value 

18-24 
years 
(N=34) 
Mean (SD) 

25-31 years 
(N=124) 
Mean (SD) 

 
>31 years 
(N=110) 
Mean (SD) 

 
 
F 
(df) 

 
 
 
P-value 

 
Married 
(N=151) 
Mean (SD) 

 
Single 
(N=115) 
Mean (SD) 

 
 
F 
(df) 

 
 
 
P-value 

 PF 58.81 
(28.89) 

62.04 
(24.73) 

0.330 61.76 
(31.48) 

60.77 
(27.07) 

59.36 
(25.70) 

0.133 
(2, 265) 

0.875 57.19 
(26.84) 

64.04 
(26.92) 

2.019 
(3, 264) 

0.112 

RPF 60.31 
(34.39) 

57.00 
(36.14) 

0.443 66.18 
(36.35) 

54.84 
(35.74) 

60.91 
(33.95) 

1.740 
(2, 265) 

0.178 56.95 
(36.53) 

60.65 
(33.45) 

0.770 
(3, 264) 

0.512 

REW 56.18 
(40.04) 

60.54 
(38.64) 

0.366 65.69 
(38.04) 

52.97 
(39.18) 

61.82 
(39.58) 

2.194 
(2, 265) 

0.114 56.51 
(40.55) 

60.59 
(37.60) 

1.342 
(3, 264) 

0.261 

VT 59.58 
(16.29) 

58.52 
(17.45) 

0.607 57.21 
(15.14) 

59.15 
(16.67) 

59.59 
(17.56) 

0.262 
(2, 265) 

0.770 59.64 
(17.26) 

58.83 
(16.04) 

1.759 
(3, 264) 

0.155 

EW 59.80 
(18.65) 

63.78 
(18.07) 

0.079 64.94 
(15.38) 

61.07 
(18.58) 

61.31 
(19.21) 

0.620 
(2, 265) 

0.539 61.67 
(19.25) 

61.77 
(17.53) 

0.310 
(3, 264) 

0.818 

SF 58.39 
(21.59) 

61.40 
(22.45) 

0.265 66.54 
(21.26) 

58.67 
(21.81) 

58.98 
(22.28) 

1.849 
(2, 265) 

0.159 22.44 
(1.83 

21.33 
(1.99) 

1.334 
(3, 264) 

0.264 

BP 72.47 
(20.12) 

72.64 
(20.28) 

0.944 21.11 
(3.62) 

21.15 
(1.90) 

18.71 
(1.78) 

0.760 
(2, 265) 

0.469 20.08 
1.63) 

20.40 
(1.90) 

0.490 
(3, 264) 

0.689 

GH 67.80 
(16.48) 

70.24 
(16.74) 

0.231 15.23 
(2.61) 

18.16 
(1.63) 

15.07 
(1.44) 

1.307 
(2, 265) 

0.272 15.83 
(1.29) 

17.37 
(1.62) 

2.128 
(3, 264) 

0.097 

PCS 64.85 
(16.18) 

65.48 
(15.99) 

0.748 16.43 
(2.87) 

17.14 
(1.54) 

14.71 
(1.40) 

0.494 
(2, 265) 

0.611 16.20 
(1.318) 

15.74 
(1.47) 

1.683 
(3, 264) 

0.171 

MCS 58.49 
(16.55) 

61.06 
(17.71) 

0.221 17.30 
(2.97) 

16.75 
(1.50) 

17.38 
(1.66) 

1.625 0.199 17.34 
(1.41) 

16.77 
(1.56) 

1.175 
(3, 264) 

0.320 
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Table 5.5: Test for difference in means for QoL domain score of university staff by gender, age group and marital status 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Gender  Age Group  Marital Status 

QoL 
Domain 

Male 
(N=37) 
Mean (SD) 

Female 
(N=31) 
Mean (SD) P-value 

18-24 
years 
(N=8) 
Mean (SD) 

25-31 
years 
(N=25) 
Mean (SD) 

 
>31 years 
(N=35) 
Mean (SD) 

 
 
F 
(df) 

 
 
 
P-value 

 
Married 
(N=46) 
Mean (SD) 

 
Single 
(N=22) 
Mean (SD) 

 
 
 
P-value 

 PF 53.92 
(30.96) 

65.65 
(23.30) 

0.087 65.00 
(36.84) 

58.60 
(25.92) 

58.43 
(28.28) 

0.184 
(2, 65) 

0.833 54.13 
(28.17) 

70.00 
(25.50) 

0.029 

RPF 58.11 
(34.39) 

57.26 
(41.43) 

0.927 
 

68.75 
(32.04) 

45.00 
(41.46) 

64.29 
(33.91) 

2.423 
(2, 65) 

0.097 55.98 
(37.34) 

61.36 
(38.36) 

0.583 

REW 60.36 
(42.19) 

69.89 
(35.85) 

0.324 75.00 
(29.55) 

56.00 
(44.85) 

68.57 
(36.99) 

1.052 
(2, 65) 

0.355 57.97 
(40.63) 

78.79 
(33.41) 

0.041 

VT 62.16 
(18.95) 

59.68 
(16.12) 

0.567 59.38 
(16.78) 

62.60 
(14.73) 

60.29 
(19.96) 

0.161 
(2, 65) 

0.851 61.85 
(19.30) 

59.32 
(13.74) 

0.584 

EW 63.46 
(18.55) 

64.90 
(17.52) 

0.744 62.00 
(11.52) 

62.72 
(18.71) 

65.60 
(18.89) 

0.245 
(2, 65) 

0.784 62.87 
(18.70) 

66.73 
(16.44) 

0.412 

SF 61.82 
(23.00) 

58.47 
(26.30) 

0.576 71.88 
(14.56) 

63.50 
(25.50) 

55.36 
(24.68) 

1.877 
(2, 65) 

0.161 55.71 
(25.10) 

69.89 
(20.29) 

0.024 

BP 76.08 
(19.60) 

69.76 
(19.02) 

0.184 82.81 
(19.89) 

66.40 
(22.79) 

75.86 
(15.33) 

2.999 
(2, 65) 

0.057 74.95 
(17.78) 

69.55 
(22.58) 

0.288 

GH 69.73 
(16.95) 

70.32 
(15.16) 

0.881 73.75 
(14.58) 

71.40 
(19.07) 

68.14 
(14.09) 

0.541 
(2, 65) 

0.585 67.50 
(14.21) 

75.23 
(18.61) 

0.063 

PCS 64.46 
(16.69) 

65.75 
(14.38) 

0.737 72.58 
(11.46) 

60.35 
(17.10) 

66.68 
(14.58) 

2.354 
(2, 65) 

0.103 63.14 
(16.23) 

69.04 
(13.61) 

0.146 

MCS 61.95 
(17.80) 

63.24 
(15.60) 

0.755 67.06 
(10.55) 

61.21 
(19.06) 

62.46 
(16.29) 

0.366 
(2, 65) 

0.695 59.60 
(17.08) 

68.68 
(14.44) 
 

0.035 
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Table 5.6: Test for difference in means for QoL domain score of the university student by gender, age group and marital status 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Gender  Age Group  Marital Status 

QoL 
Domain 

Male 
(N=106) 
Mean (SD) 

Female 
(N=94) 
Mean (SD) P-value 

18-24 
years 
(N=26) 
Mean (SD) 

25-31 
years 
(N=99) 
Mean (SD) 

 
>31 years 
(N=75) 
Mean (SD) 

 
 
F 
(df) 

 
 
 
P-value 

 
Married 
(N=105) 
Mean (SD) 

 
Single 
(N=93) 
Mean (SD) 

 
 
 
P-value 

 PF 60.52 
(28.08) 

60.85 
(25.18) 

0.930 60.77 
(30.39) 

61.31 
(27.45) 

59.80 
(24.60) 

0.068 
(2, 197) 

0.934 58.53 
(26.26) 

62.63 
(27.18) 

0.281 

RPF 61.08 
(34.52) 

56.91 
(34.47) 

0.395 65.38 
(38.13) 

57.32 
(33.93) 

59.33 
(34.08) 

0.563 
(2, 197) 

0.571 57.38 
(36.35) 

60.48 
(32.41) 

0.529 

REW 54.72 
(39.36) 

57.46 
(39.21) 

0.623 62.82 
(40.36) 

52.20 
(37.83) 

58.67 
(40.58) 

1.032 
(2, 197) 

0.358 55.87 
(40.69) 

56.28 
(37.41) 

0.941 

VT 58.68 
(15.25) 

58.14 
(17.93) 

0.818 56.54 
(14.88) 

58.28 
(17.09) 

59.27 
(16.45) 

0.268 
(2, 197) 

0.765 58.67 
(16.29) 

58.71 
(16.60) 

0.985 

EW 58.53 
(18.60) 

63.40 
(18.33) 

0.064 65.85 
16.48 

60.65 
(18.62) 

59.31 
(19.15) 

1.206 
(2, 197) 

0.302 61.14 
(19.55) 

60.60 
(17.66) 

0.839 

SF 57.19 
(21.05) 

62.37 
(21.10) 

0.085 64.90 
(22.92) 

57.45 
(20.74) 

60.67 
(21.03) 

1.426 
(2, 197) 

0.243 58.81 
(21.22) 

60.22 
(21.25) 

0.643 

BP 71.20 
(20.24) 

73.59 
(20.69) 

0.411 72.79 
(21.28) 

72.17 
(20.68) 

72.37 
(20.10) 

0.010 
(2, 197) 

0.991 73.24 
(21.07) 

71.26 
(19.97) 

0.501 

GH 67.12 
(16.34) 

70.21 
(17.30) 

0.196 63.85 
(14.92) 

70.40 
(18.02) 

67.80 
(15.60) 

1.702 
(2, 197) 

0.185 67.62 
(16.56) 

69.46 
(16.98) 

0.441 

PCS 64.98 
(16.08) 

65.39 
(16.55) 

0.859 65.70 
(17.55) 

65.31 
(17.10) 

64.83 
(14.83) 

0.033 
(2, 197) 

0.967 64.19 
(16.26) 

65.96 
(16.22) 

0.445 

MCS 57.28 
(16.00) 

60.34 
(18.37) 

0.209 62.53 
(18.94) 

57.15 
(16.11) 

59.48 
(17.89) 

1.129 
(2, 197) 

0.325 58.62 
(17.53) 

58.95 
(16.81) 

0.893 
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Also, in table 5.6, there is no statistically significant difference between the QoL domain, PCS 

and MCS across the three age groups of the university student. The age group 18-24 years 

scored higher in RPF, REW, EW, SF, BP, PCS, and MCS than the other age group. The age 

group 25-31 years had a higher score than other age groups in PF and GH, while the>31years 

age group only had a higher score than other age groups in VT.  

Table 5.7 shows the statistical analysis result of an independent t-test comparing the staff and 

students’ age, gender, and marital status within the university population. According to this 

table, there is no statistically significant p-value in the age and gender mean of the staff and 

students with p = 1.27 and 0.84, respectively, i.e., the age and gender mean distribution of the 

two populations are not equal. But there is a statistically significant p-value between university 

population staff and student marital status mean with p = 0.02; therefore, the mean distribution 

of marital status between the two population groups is assumed to be equal. 

 

Table 5.7: Comparisons of age, gender and marital status between the university staff and 
university students using the test for difference in means 

Variables Occupation N Mean ± SD P-Value 

Age group Staff 

Student 

68 

200 

27.26 ± 4.41 

26.34 ± 4.26 

1.27 

Gender Staff 

Student 

68 

200 

1.46 ± 0.50 

1.47 ± 0.50 

0.84 

Marital Status Staff 

Student 

68 

200 

1.45 ± 0.53 

1.48 ± 0.50 

0.02 

SD- Standard Deviation 

 

Mann Whitney U test was used to analyse the distribution between the two groups within the 

university population (UP) in relation to the quality of life domain. Table 5.8 shows the Mann 

Whitney U test analysis showing the distribution of quality of life domain scores across the 

staff and student university population. All the quality of life domain and physical components 

summary shows no statistically significant p-value, which signifies that its distribution is the 

same across the staff and student UP. Only the mental components summary shows a 

statistically significant p-value of p=0.04, indicating differences in its distribution across the 
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staff and student UP. The university staff had higher EW (emotional well-being), REW (role 

of emotional well-being), VT (vitality), SF (social functioning), and MCS (mental component 

summary) scores than the university student. The university student had a higher PF (physical 

functioning), RPF (role of physical functioning), BP (Bodily pain), and PCS (physical 

component summary) score than the university staff.  

 

Table 5.8: Mann Whitney U test analysis of quality of life domain and physical and mental 
component summary between the student and staff university population 

Quality of Life Domains Student 
(N=200) 

Staff 
(N=68) 

P-value 
(P<0.05) 

Mean (SD) Mean (SD) 

Physical functioning 
(PF) 

60.68 (26.69) 59.26 (28.16) 0.69 

Role Physical functioning (RPF) 59.13 (34.47) 57.72 (37.47) 0.85 

Bodily pain (BP) 72.33 (20.44) 73.20 (19.46) 0.75 

General Health (GH), 68.58 (16.83) 70.00 (16.05) 0.49 

Emotional well-being (EW) 60.82 (18.59) 64.12 (17.97) 0.19 

Role emotional well-being (REW) 56.00 (39.22) 64.71 (39.43) 0.11 
Vitality (VT) 58.43 (16.52) 61.03 (17.63) 0.26 

Social Functioning (SF) 59.63 (21.18) 60.29 (24.43) 0.50 
Physical Component Summary (PCS) 65.18 (16.26) 65.05 (15.58) 0.95 

Mental Component Summary (MCS) 58.72 (17.18) 62.54 (16.72) 0.04 

SD- Standard Deviation 

 

5.3 Retail Petrol Station Employee Quality of Life 

The result of the independent sampled T-test for the difference in the QoL domain of retail 

petrol station employees by gender is shown in table 5.9. There is a statistically significant 

difference in vitality (p=0.002), general health (0.016), and physical components summary 

(0.016) between the male and female retail petrol station employees (RPSEs). The male RPSEs 

had a higher score than the female RPSEs in all the QoL domains, including the physical and 

mental component summary.  
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Table 5.9:  Test for difference in means for QoL domain of retail petrol station employees by 
gender 

 

 

Quality of Life Domains 

Gender  

 

P-value 

(P<0.05) 

Male  

(N=70) 

Female 

 (N=26) 

Mean (SD) Mean (SD) 

Physical functioning (PF) 67.50 (28.32) 63.65 (22.70) 0.536 

Role Physical functioning (RPF) 64.64 (33.38) 50.00 (31.62) 0.056 

Bodily pain (BP) 65.25 (23.66) 56.25 (30.73) 0.131 

General Health (GH) 72.43 (13.92) 64.23 (16.29) 0.016 

Emotional well-being (EW) 59.79 (17.45) 56.92 (11.99) 0.44 

Role emotional well-being (REW) 50.48 (33.93) 43.59 (33.69) 0.378 

Vitality (VT) 64.71 (15.01) 53.85 (15.19) 0.002 

Social Functioning (SF) 64.09 (18.53) 59.62 (22.99) 0.328 

Physical Component Summary (PCS) 67.46 (14.95) 58.54 (18.09) 0.016 

Mental Component Summary (MCS) 59.77 (13.76) 53.50 (12.28) 0.052 

SD- Standard Deviation 

 

Table 5.10 shows the result of the independent sampled T-test for means difference in the QoL 

domain of retail petrol station employees by marital status. There is a statistically significant 

p-value of p=0.028 for the emotional well-being of married and single retail petrol station 

employees. A higher score in PF(physical functioning), RPF (role of physical functioning), GH 

(general health), REW (role of emotional well-being), SF (social functioning), PCS (physical 

component summary), and MCS (mental component summary) was shown in married RPSEs. 

Single RPSEs had a higher  BP (bodily pain), EW (emotional well-being), and VT (vitality) 

score than married RPSEs. The ANOVA statistical analysis results that test for a significant 

difference in QoL domains of retail petrol station employees by age group are shown in table 

5.11. Emotional well-being (EW) and the role of emotional well-being (REW) show a 

statistically significant p-value of p=0.04 each. There are statically no significant differences 

in the quality of life domain (PF, RPF, GH, VT, BP SF), PCS, and MCS of RPSE by age group. 

The >31 years age group had a higher score than other age groups in PF (physical functioning), 

RPF (role of physical functioning), GH (general health), REW (role of emotional well-being), 
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VT (vitality), PCS (physical component summary) and MCS (mental component summary). 

The 25-31 years age group had a higher score than other age groups in BP (bodily pain) and 

SF (social functioning), while the 18-24 years age group had a higher score only in EW 

(emotional well-being) than other age groups. Table 5.12 shows the test results of difference 

in means for the manager QoL domain by age group and marital status using independent 

sample T-test and One-way ANOVA where appropriate. All the managers are male. There is a 

statistically significant difference in PCS (p=0.026) between the married and single retail petrol 

station managers.  

 

Table 5.10:  Test for difference in means for QoL domain of retail petrol station employees 
by marital status 

 

 

Quality of Life Domains 

Marital Status  

 

P-value 

(P<0.05) 

Married  

(N=50) 

Single  

(N=46) 

Mean (SD) Mean (SD) 

Physical functioning (PF) 68.60 (28.25) 63.13 (25.35) 0.418 

Role Physical functioning (RPF) 66.00 (34.41) 54.89 (32.75) 0.104 

Bodily pain (BP) 60.80 (27.71) 65.00 (23.90) 0.430 

General Health (GH) 72.40 (13.30) 67.83 (16.42) 0.136 

Emotional well-being (EW) 55.55 (16.67) 62.78 (14.82) 0.028 

Role emotional well-being (REW) 54.67 (34.84) 42.03 (31.77) 0.067 

Vitality (VT) 61.30 (17.23) 62.28 (14.13) 0.762 

Social Functioning (SF) 63.25 (20.42) 62.48 (19.35) 0.850 

Physical Component Summary (PCS) 66.95 (17.20) 62.96 (15.07) 0.232 

Mental Component Summary (MCS) 58.69 (15.36) 57.39 (12.72) 0.654 

SD- Standard Deviation 
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Table 5.11:  Test for difference in means for QoL domain of retail petrol station employees 
by age group 

 

 

Quality of Life Domains 

Age Group   

 

P-value 

(P<0.05) 

18-24 years 

(N=24) 

25-31years 

(N=38) 

>31years 

(N=34) 

F  

(df) 

Mean  

(SD) 

Mean  

(SD) 

Mean  

(SD) 

Physical functioning 

(PF) 

62.29 

(28.24) 

63.68 

(24.49) 

72.50 

(28.05) 

1.36  

(2, 93) 

0.26 

Role Physical functioning 

(RPF) 

58.33 

(34.32) 

60.92 

(33.65) 

69.85 

(31.25) 

2.17 

(2, 93) 

0.12 

Bodily pain (BP) 70.63 

(19.91) 

73.20 

(26.95) 

59.41 

(27.94) 

1.50 

(2, 93) 

0.23 

General Health (GH) 68.75 

(16.37) 

69.61 

(14.81) 

71.91 

(14.41) 

0.36 

(2, 93) 

0.70 

 

Emotional well-being 

(EW) 

66.00 

(15.74) 

57.98 

(14.96) 

55.25 

(16.59) 

3.42 

(2, 93) 

0.04 

Role emotional well-being 

(REW) 

38.89 

(34.98) 

44.74 

(30.29) 

59.80 

(34.60) 

3.25 

(2, 93) 

0.04 

Vitality (VT) 61.88 

(14.20) 

60.13 

(15.40) 

63.53 

(17.34) 

0.41 

(2, 93) 

0.66 

Social Functioning (SF) 62.98 

(18.21) 

64.47 

(18.95) 

61.03 

(22.14) 

0.27 

(2, 93) 

0.76 

Physical Component 

Summary (PCS) 

65.00 

(17.11) 

62.04 

(15.92) 

68.42 

(15.82) 

1.39 

(2, 93) 

0.25 

Mental Component 

Summary (MCS) 

57.44 

(13.53) 

56.83 

(12.28) 

59.90 

(16.44) 

0.45 

(2, 93) 

0.64 

SD- Standard Deviation, df- degree of freedom, One-way ANOVA 
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Table 5.12: Test for difference in means for QoL domain score of retail petrol station 
manager by age group and marital status 

SD- Standard Deviation 

 

Table 5.12 shows that the married managers had a higher score than single managers in physical 

component summary (PCS), mental component summary (MCS), and all QoL domains except 

emotional well-being (EW). There is a statistically significant difference in the role of physical 

functioning (RPF) (p=0.048),  general health (GH) (0.006), and physical component summary 

(PCS) (0.004) between the managers by age group. The 25-31 years age group had a higher 

score than 18-24 years and >31 years in RPF, EW, SF, GH, PCS, and MCS. The >31years age 

group had a higher score than the other age group in PF, VT, and BP, while the 18-24years age 

group only had a higher score than the other age group in REW. The bivariate Pearson 

correlation test result between the quality of life domain with age, gender, and marital status of 

 
 
 
 
 
QoL 
Domain 

Age Group Marital Status 
 
18-24 
years 
(N=3) 
Mean 
(SD) 

 
25-31 
years 
(N=10) 
Mean 
(SD) 

>31 
years 
(N=23) 

Mean  
(SD) 

 
 
 
F 
(df) 

 
 
 
 
P-value 

 
Married 
(N=30) 
Mean 
(SD) 

 
Single 
(N=6) 
Mean 
(SD) 

 
 
 
 
P-value 

 PF 45.00 
(10.00) 

72.50 
(26.27) 

73.26 
(30.32) 

1.341 
(2, 33) 

0.276 71.67 
(29.66) 

65.83 
(24.98) 

0.656 

RPF 33.33 
(14.43) 

77.50 
(24.86) 

73.91 
(28.68) 

3.333 
(2, 33) 

0.048 75.00 
(27.85) 

54.17 
(29.23) 

0.106 

REW 66.67 
(33.34) 

63.34 
(29.19) 

60.87 
(32.80) 

0.055 
(2, 33) 

0.946 63.33 
(30.76) 

55.56 
(34.43) 

0.582 

VT 60.00 
(17.32) 

63.50 
(11.32) 

66.30 
(18.72) 

0.238 
(2, 33) 

0.789 66.50 
(16.82) 

57.50 
(14.05) 

0.229 

EW 50.67 
(18.48) 

53.92 
(16.45) 

50.89 
(15.91) 

0.129 
(2, 33) 

0.880 51.25 
(16.36) 

54.00 
(13.80) 

0.704 

SF 62.17 
(21.37) 

68.75 
(18.87) 

59.78 
(16.84) 

0.894 
(2, 33) 

0.419 63.33 
(18.26) 

58.17 
(14.92) 

0.521 

BP 58.33 
(8.78) 

62.50 
(26.14) 

63.37 
(24.08) 

0.059 
(2, 33) 

0.943 65.00 
(23.42) 

51.25 
(21.37) 

0.193 

GH 46.67 
(10.41) 

72.50 
(6.77) 

72.39 
(14.21) 

5.935 
(2, 33) 

0.006 72.17 
(12.91) 

60.83 
(16.86) 

0.070 

PCS 45.84 
(5.46) 

71.25 
(11.45) 

70.74 
(11.97) 

6.491 
(2, 33) 

0.004 70.96 
(12.03) 

58.02 
(14.72) 

0.026 

MCS 59.87 
(18.95) 

62.38 
(11.87) 

(59.46) 
(14.86) 

0.144 
(2, 33) 

0.866 61.11 
(13.73) 

56.31 
(16.25) 

0.453 
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retail petrol station attendants is shown in table 5.13. The result shows a significant negative 

correlation for BP with age group, GH, EW, and VT with gender, while VT shows a significant 

positive correlation with marital status. 

 

Table 5.13: Bivariate correlations between the quality of life domains with age, gender, and 
marital status of petrol station attendant 

Quality of Life Domains Statistics Gender Age group Marital status 
 

Physical functioning 
(PF) 

Correlation 

P-value 

-0.009 

0.945 

0.047 

0.720 

-0.002 

0.986 

Role Physical functioning 
(RPF) 

Correlation 

P-value 

-0.107 

0.418 

-0.069 

0.601 

0.034 

0.794 

Bodily pain (BP) Correlation 

P-value 

-0.212 

0.103 

-0.283* 

0.028 

0.217 

0.096 

General Health (GH) Correlation 

P-value 

-0.335** 

0.009 

-0.047 

0.719 

-0.118 

0.370 

Emotional well-being 
(EW) 

Correlation 

P-value 

-0.386** 

0.002 

-0.155 

0.236 

0.067 

0.609 

Role emotional well-being 
(REW) 

Correlation 
P-value 

0.081 
0.539 

0.212 
0.105 

-0.024 
0.856 

Vitality (VT) Correlation 
P-value 

-0.351** 
0.006 

-0.114 
0.385 

0.300* 
0.020 

Social Functioning (SF) Correlation 
P-value 

-0.146 
0.264 

0.006 
0.961 

0.000 
1.000 

Physical Component 
Summary (PCS) 

Correlation 

P-value 

-0.213 

0.101 

-0.138 

0.292 

0.075 

0.569 

Mental Component 
Summary (MCS) 

Correlation 

P-value 

-0.203 

0.121 

0.055 

0.674 

0.084 

0.534 

*P<0.001 according to the Pearson correlation test. **P<0.05 according to the Pearson correlation 
test. 

 

Table 5.14 shows the results for the test of difference in means for the QoL domain of retail 

petrol station attendants by gender, age group, and marital status. The male attendant had a 

higher score than the female attendant in all the QoL domains, including PCS and MCS, except 

in the REW domain. Also, the result shows a statistically significant difference between the 

male and female attendants in VT, EW, and GH QoL domains. 
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Table 5.14: Test of difference in means for QoL domain score of retail station attendants by gender, age group and marital status 
 
 Gender  Age Group  Marital Status  

QoL 
Domain 

Male 
(N=34) 
Mean 
(SD) 

Female 
(N=26) 
Mean 
(SD) P-value 

18-24 
years 
(N=21) 
Mean (SD) 

25-31 years 
(N=28) 
Mean (SD) 

 
>31 years 
(N=11) 
Mean (SD) 

 
 
F 
(df) 

 
 
 
P-value 

 
Married 
(N=20) 
Mean (SD) 

 
Single 
(N=40) 
Mean (SD) 

 
 
 
P-value 

 PF 64.12 
(27.95) 

63.65 
(22.70) 

0.945 64.76 
(29.26) 

60.54 
(23.50) 

70.91 
(23.96) 

0.658 0.522 64.00 
(26.04) 

63.88 
(25.71) 

0.986 

RPF 57.35 
(36.69) 

50.00 
(31.62) 

0.418 61.90 
(35.02) 

45.54 
(32.67) 

61.36 
(35.99) 

1.682 0.195 52.50 
(37.08) 

55.00 
(33.59) 

0.794 

REW 38.23 
(32.96) 

43.59 
(33.69) 

0.539 34.92 
(34.12) 

38.09 
(28.28) 

57.58 
(39.70) 

1.891 0.160 41.67 
(37.27) 

39.99 
(31.31) 

0.856 

VT 64.41 
(13.41) 

53.85 
(15.19) 

0.006 62.14 
(14.19) 

58.93 
(16.63) 

57.73 
(12.92) 

0.398 0.674 53.50 
(15.05) 

63.00 
(14.18) 

0.020 

EW 68.35 
(14.98) 

56.92 
(11.99) 

0.002 68.19 
(14.50) 

59.43 
(14.43) 

64.36 
(14.69) 

2.220 0.118 62.00 
(15.33) 

64.10 
(14.68) 

0.609 

SF 65.81 
(19.54) 

59.62 
(22.99) 

0.264 63.10 
(18.32) 

62.95 
(19.09) 

63.64 
(31.35) 

0.004 0.996 63.13 
(23.81) 

63.12 
(20.01) 

1.000 

BP 67.94 
(23.99) 

56.25 
(30.73) 

0.103 72.38 
(20.55) 

60.36 
(27.69) 

51.14 
(34.48) 

2.494 0.092 54.50 
(32.77) 

67.06 
(23.81) 

0.096 

GH 74.71 
(13.65) 

64.23 
(16.29) 

0.009 71.90 
(14.62) 

68.57 
(16.77) 

70.91 
(15.46) 

0.281 0.756 72.75 
(14.19) 

68.88 
(16.31) 

0.370 

PCS 66.03 
(16.66) 

58.54 
(18.09) 

0.101 67.74 
(16.45) 

58.75 
(16.16) 

63.58 
(21.74) 

1.622 0.207 60.94 
(21.88) 

63.71 
(15.16) 

0.569 

MCS 59.20 
(13.64) 

53.50 
(14.25) 

0.121 57.09 
(13.17) 

54.85 
(12.01) 

60.83 
(20.13) 

0.715 0.494 55.07 
(17.26) 

57.56 
(12.36) 

0.520 
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Also, table 5.14 shows that the single attendant scored higher than the married attendant in the 

role of physical functioning (RPF), vitality (VT), emotional well-being (EW), bodily pain (BP), 

physical component summary (PCS), and mental component summary (MCS). The married 

attendant had a higher score than the single in physical functioning (PF), the role of emotional 

well-being  (REW), social functioning (SF), and general health (GH) QoL domain. There is 

also a statistically significant difference between the vitality QoL domain of married and single 

attendants. In terms of the attendant age group, the 18-24 years age group had a higher score 

than 25-31years and >31 years age group in RPF, VT, EW, BP, GH, and PCS. The >31 years 

age group scored higher than the other age groups in PF, REW, SF, and MCS, while the 25-

31years scored lower than other age groups in all QoL domains, including PCS and MCS.  

Because all the managers were male, only the QoL domain results for the male attendant and 

manager within the retail petrol station employee were compared during the statistical analysis 

shown in table 5.15.  There was a statistically significant p-value between the manager and 

attendant EW (p= 0.000) and REW (p=0.002). The male retail petrol station manager scored 

higher in the physical component summary and mental component summary than the male 

retail petrol station attendant. The manager had a higher score than the attendant in PF, RPF, 

REW, and VT, while the attendant had a higher score than the manager in BP, GH, EW, and 

SF.  

Table 5.15: Mann Whitney U test analysis of quality of life domains and the group 
classification of the QoL domains (physical component summary and mental component 
summary) of attendants and managers within the retail petrol station employees 

Quality of Life Domains Attendant 
(N=34) 

Manager 
(N=36) 

P-value 
(P<0.05) 

Mean (SD) Mean (SD) 

Physical Functioning 
(PF) 

64.12 (27.95) 70.69 (28.69) 0.195 

Role Physical Functioning (RPF) 57.35 (36.69) 71.53 (28.76) 0.112 

Bodily Pain (BP) 67.94 (23.99) 62.71 (23.38) 0.432 

General Health (GH), 74.71 (13.65) 70.28 (14.04) 0.329 

Emotional Well-being (EW) 68.35 (14.98) 51.71 (15.81) 0.000 

Role Emotional Well-being (REW) 38.23 (32.96) 62.04 (31.02) 0.002 
Vitality (VT) 64.41 (13.41) 65.00 (16.56) 0.772 

Social Functioning (SF) 65.81 (19.54) 62.47 (17.66) 0.335 
Physical Component Summary (PCS) 66.03 (16.66) 68.80 (13.22) 0.338 

Mental Component Summary (MCS) 59.20 (13.64) 60.31 (14.04) 0.428 
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5.4 Comparison Between University Population and Retail Petrol Station 
Employees’ Quality of Life  

The Mann-Whitney U test was used to analyse the distribution between the two occupational 

populations in relation to the quality of life domain. The statistical results of the analysis are 

shown in table 5.16. The role of emotional well-being (p=0.02), vitality(p=0.03), and bodily 

pain (0.00) show a statistically significant p-value showing the difference in the listed quality 

of life domain between the petrol station employee and the university population. There is no 

statistically significant difference between the university population (UP) and retail petrol 

station employees’(RPSE) physical functioning, the role of physical functioning, emotional 

well-being, social functioning, general health, physical and mental component summary QoL 

domain. The physical and mental component summary also shows no statistically significant 

difference, with its p>0.05 showing the same distribution across the two populations. The 

RPSE had a higher score than UP in physical functioning (PF), the role of physical functioning 

(RPF), vitality (VT), social functioning (SF), and general health (GH), while UP had a higher 

score than RPSE in the role of emotional well-being (REW), emotional well-being (EW), 

bodily pain (BP), physical component summary  (PCS), and mental component summary 

(MCS). Table 5.17 shows the Mann Whitney U test result for comparing the QoL domain of 

the university student and retail petrol station attendant (RPSA). Comparing the student and 

the retail petrol station attendant population, only bodily pain and role of emotional well-being 

are statistically significantly different, with a p-value of p=0.03 and p=0.01, respectively. Other 

quality of life domains (PF, RPF, GH, EW, VT, and SF) had no statistically significant p-value.  

The student scored higher than the attendant in RPF, BP, REW, PCS, and MCS, while the 

attendant scored higher than the student in PF, GH, EW, SF, and VT.  

Because all the managers were male, only the quality of life domain for the male university 

staff and the retail petrol station manager were compared in the results shown in table 5.18. 

The Mann-Whitney U test analysis showing the distribution of quality of life domain score 

across the staff and manager population shows a statistically significant result in physical 

functioning, bodily pain, and emotional well-being. 
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Table 5.16: Mann Whitney U Test analysis of quality of life domains, physical component 
summary and mental component summary of the university population and petrol station 
employee 

Quality of Life 

Domain 

Occupation N Mean ± SD P-Value 

Physical Functioning 

(PF) 

University Population 

Petrol station employee 

268 

96 

60.32 ± 27.02 

66.46 ± 26.85 

0.08 

Role of Physical 

Functioning (RPF) 

University Population 

Petrol station employee 

268 

96 

58.77 ± 35.19 

60.68 ± 33.39 

0.69 

 

Role of Emotional 

Well-being (REW) 

University Population 

Petrol station employee 

268 

96 

58.21 ± 39.38 

48.61 ± 33.83 

0.02 

Vitality (VT) University Population 

Petrol station employee 

268 

96 

59.09 ± 16.82 

61.77 ± 15.74 

0.03 

Emotional Well-being 

(mental health) (EW) 

University Population 

Petrol station employee 

268 

96 

61.66 ± 18.45 

59.02 ± 16.14 

0.43 

Social Functioning 

(SF) 

University Population 

Petrol station employee 

268 

96 

59.79 ± 22.01 

62.88 ± 19.82 

0.16 

Bodily Pain (BP) University Population 

Petrol station employee 

268 

96 

72.55 ± 20.16 

62.81 ± 25.91 

0.00 

General Health (GH) University Population 

Petrol station employee 

268 

96 

68.94 ± 16.62 

70.21 ± 14.97 

0.27 

Physical Component 

Summary (PCS) 

University Population 

Petrol station employee 

268 

96 

65.14 ± 16.06 

65.04 ± 16.25 

 

0.80 

Mental Component 

Summary (MCS) 

University Population 

Petrol station employee 

268 

96 

59.69 ± 17.12 

58.07 ± 14.10 

 

0.58 

SD- Standard Deviation 
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Table 5.17: Mann Whitney U test analysis of quality of life domains and physical component 
summary and mental component summary of attendant and student sampled population 

Quality of Life Domains Student 
(N=200) 

Attendant 
(N=60) 

P-value 
(P<0.05) 

Mean (SD) Mean (SD) 

Physical Functioning (PF) 60.68 (26.69) 63.92 (25.60) 0.50 

Role Physical Functioning (RPF) 59.13 (34.47) 54.17 (54.17) 0.32 

Bodily Pain (BP) 72.33 (20.44) 62.88 (27.50) 0.03 

General Health (GH) 68.58 (16.83) 70.17 (15.63) 0.23 

Emotional Well-being (EW) 60.82 (18.59) 63.40 (14.80) 0.20 

Role Emotional Well-being (REW) 56.00 (39.22) 40.55 (33.10) 0.01 
Vitality (VT) 58.43 (16.52) 59.83 (15.04) 0.19 

Social Functioning (SF) 59.63 (21.18) 63.13 (21.15) 0.11 
Physical Component Summary (PCS) 65.18 (16.26) 62.78 (17.55) 0.45 

Mental Component Summary (MCS) 58.72 (17.18) 56.73 (14.08) 0.52 

SD- Standard Deviation 

 

 

Table 5.18: Mann Whitney U Test analysis of quality of life domains physical component 
summary and mental component summary of manager and staff sampled population 

Quality of Life Domains Manager 
(N=36) 

Staff 
(N=37) 

P-value 
(P<0.05) 

Mean (SD) Mean (SD) 

Physical functioning (PF) 70.69 (28.69) 53.91 (30.96) 0.027 

Role Physical functioning (RPF) 71.53 (28.76) 58.11 (34.39) 0.092 
Bodily Pain (BP) 62.71 (23.38) 76.08 (19.60) 0.011 

General Health (GH) 70.28 (14.04) 69.73 (16.95) 0.920 
Emotional Well-being (EW) 51.71 (15.81) 63.46 (18.55) 0.023 

Role Emotional Well-being (REW) 62.04 (31.02) 60.36 (42.19) 0.800 

Vitality (VT) 65.00 (16.56) 62.16 (18.95) 0.340 

Social Functioning (SF) 62.47 (17.66) 61.82 (23.00) 0.924 

Physical Component Summary (PCS) 68.80 (13.22) 64.46 (16.69) 0.200 
Mental Component Summary (MCS) 60.31 (14.04) 61.95 (17.80) 0.675 

SD- Standard Deviation 
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There is no statistically significant difference between the manager and staff's role in physical 

functioning, general health, role emotional well-being, vitality, social functioning, and physical 

and mental component summary. The retail petrol station manager had a higher mean score 

than the university staff in physical functioning, role physical functioning, general health, role 

emotional well-being, vitality, social functioning, and physical component summary, while the 

staff only had a higher mean score than the manager in bodily pain, emotional well-being, and 

mental component summary. 

 

5.5 Discussion 

The quality of life of retail petrol station employees and a university employee population in 

the Ilorin metropolis was evaluated using the SF-36 questionnaire. The demographic result 

shows that more than fifty per cent of both the retail petrol station employees and the university 

population are male and married. The age and gender were equally distributed, while the 

marital status was unequally distributed between retail petrol station employees and the 

university population. The manager roles within the retail petrol stations are occupied by men 

only, showing evidence of gender inequality in Nigeria and the manager role within retail petrol 

stations. Gender inequality is a common trait of the patriarchy embedded deeply in the values, 

norms, and culture of sub-Saharan African countries like Nigeria. There is gender role 

differentiation, and the societal expectation of females as subservient is a commonly accepted 

phenomenon (Ademiluka, 2018). 

Furthermore, Ademiluka (2018) states the London Feminist Network notion of patriarchy as a 

"term used to describe the society in which we live today, characterised by current and historic 

unequal power relations between women and men whereby women are systematically 

disadvantaged and oppressed. It is particularly noticeable in women's under-representation in 

key state institutions, in decision-making positions and employment and industry". Religious 

or cultural practices, the ability of men to work long hours than women, the peculiar needs of 

women, and the disapproval of gender inequality as a problem to be solved are reasons that 

contribute to gender disparity (Sanni et al., 2016). The research showed different results when 

the quality of life domain of groups within the two occupational populations was compared. 

The quality of life domain of staff and the student group was compared within and between-

group. Also, the quality of life domain of the attendant and manager groups were compared 
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within and across the groups. The quality of life domain of the sampled population group was 

compared by age group, gender, and marital status. 

The quality of life domain is analysed among each population group because the perception of 

health and decision-making across different countries and cultures are greatly influenced by 

gender, according to Lee et al. (2020). In addition, gender difference is identified as an 

important factor in the quality of life in low-and middle-income countries (Lee et al., 2020). 

Furthermore, the health-related quality of life for women was reported to be worse than that of 

men in the general population, according to Colillas-Malet et al. (2020). The quality of life 

domain of the population group between age groups was compared because age is identified 

as a factor that can affect an individual's health-related quality of life (Bolton et al., 2014). 

Also, the quality of life domain between the married and single was compared between the 

groups because evidence of a significant association between marital status and quality of life 

and health has been reported by research studies (Caputo and Simon, 2013; Han et al., 2014; 

Dabiran et al., 2018; Kim et al., 2018; Wang et al., 2020).  

Although there is statistically no significant difference between the quality of life domain, the 

physical and mental component summary between the male and female university population, 

the female university population showed better quality of life than the male university 

population. So, this study does not agree with Colillas-Malet et al. (2020), that reported worse 

HRQoL for women than men. The married university population (UP) showed better quality 

of life than the single university population despite statistically no significant difference in the 

quality of life domain, physical and mental component summary between the married and 

single university population. Married UP had a higher score in both the physical and mental 

component summary of the quality of life domain. The results of this study support the 

literature that married people are healthier and have a higher level of mental well-being than 

other marital status groups, including the singles (Kim and McKenry, 2002; Wilson and 

Oswald, 2005; Hsu and Barrett, 2020).  There is statically no significant difference in the 

quality of life domain between the university population age group, but the 25-31 years age 

group had a higher physical component summary score than other age groups. The above 31 

years age group had a higher score than other age groups in mental component summary and 

vitality.  The higher score in vitality/energy/ fatigue of the older age group allies with studies 

that report that the fatigue of an individual is influenced by age (Engberg et al., 2017; Åkerstedt 

et al., 2018). 
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In terms of the university staff population, there is a statistically no significant difference in the 

quality of life domain between the male and female university staff, but the female staff had a 

higher score than the male staff in the physical and mental component summary. Also, there is 

statistically no significant difference in the quality of life domain between the university staff 

age groups, but the 18-24 years age group shows a better quality of life than other age groups. 

There is a statistically significant difference between the married and single university staff in 

physical functioning, the role of emotional well-being, social functioning, and mental 

component summary. In addition, the single university staff scored higher than the married 

staff in all quality of life domains except vitality. The study results show that the single 

university staff has a better quality of life than the married university staff. Within the 

university student population, there is no statistically significant difference between the quality 

of life domain of the male and female students, but the study result shows that the female 

student has a better quality of life than the male student. Also, the female student scored higher 

in more quality of life domains than male university students; therefore, it does not agree with 

Biswas et al. (2019) and NUR et al. (2017) findings. The better quality of life of the female 

students in this study allied with Boladale et al. (2015) findings. There is also statically no 

significant difference between the quality of life domain of the married and single university 

students, which is similar to the findings in Alkallabi et al. (2019). The single university 

students showed better quality of life than the married students, which contrasts with Alkallabi 

et al. (2019) findings. There is statically no significant difference in the quality of life across 

the three student age groups used in this study. Among the university student age group, 

students who fell within the 18-24 years of age group showed higher physical and mental 

component summary scores.  

The university staff and student quality of life domain were compared in this study because the 

equal variance in marital status was assumed in the two groups according to the test in the 

difference of means statistical analysis result. The comparison result shows a statistically 

significant difference between the university staff and student mental component summary. 

Academic workload and stress affect undergraduate students’ mental health (Thuraiselvam and 

Thang, 2015). Nigerian university lecturers are significantly affected by job stress caused by 

stressors such as job demand, organisational work environment, and role expectation (Ubangari 

and Bako, 2014). The mental health of people with a job is significantly affected by 

occupational stress (Moreno Fortes et al., 2020). Work-life balance is a determining factor for 

mental health among the working population (Kotera et al., 2020). Therefore, academic stress 
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and workload experienced by the student and job stress and work-life balance experienced by 

the university staff, among other factors, could be the reason for the statistically significant 

difference between the staff and student mental component summary in this study. The staff 

had a higher mean score than the student in six out of eight quality of life domains. Therefore, 

the university staff shows a better quality of life than the university students.  

Regarding the retail petrol station employee population, there is a statistically significant 

difference between the male and female general health, vitality, and physical component 

summary.  This study shows that male retail petrol station employees have a better quality of 

life than female retail petrol station employees. The male retail petrol station employees had a 

higher mean score than the female retail petrol station employees in all quality of life domains, 

and women have worse HRQoL than men (Colillas-Malet et al., 2020). Also, there is a 

statistically significant difference between the married and single RPSE's emotional well-

being. There is an association between emotional well-being and marital status, according to 

Hsu and Barrett (2020). In addition, the married retail petrol station employees scored higher 

than the single retail petrol station employees in physical and mental component summary.  

There is a statistically significant difference in emotional well-being and the role of emotional 

well-being between the age group of the retail petrol station employees (RPSEs). A higher level 

of emotional well-being is reported among older people than in the younger age group (Charles 

and Leger, 2016). Among the RPSEs age group, the >31 years age group showed a better 

quality of life than the other age group.  

The retail petrol station managers’ quality of life domain was compared by age group and 

marital status because all respondents were male. The result showed a statistically significant 

difference between the manager's age group in the role of physical functioning, general health, 

and physical component summary.  Between the manager's age group, the 25-31 years age 

group has a higher mean score in physical and mental component summary than the other age 

group. Furthermore, there is a statically significant difference between the married and single 

manager's physical component summary. The married manager also has a higher mean score 

in physical and mental component summary than the single manager indicating that the married 

manager has a better quality of life than the single manager. The bivariate correlation analysis 

result shows a significant correlation between the retail petrol station attendant's general health, 

emotional well-being, and vitality with gender. Also, there is a significant correlation between 

the attendant's age group and their bodily pain.  
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In addition, there is a significant correlation between retail attendants’ marital status and their 

vitality. There is a statistically significant difference between the male and female attendants’ 

general health, emotional well-being, and vitality. This study shows that male attendants have 

a better quality of life than female attendants in the retail petrol station. There is no statistically 

significant difference in all the quality of life domains between the attendant's age group despite 

a significant correlation between the attendant's bodily pain and age group. The 18-24 years 

attendant's age group has a higher score than other age groups in the physical component 

summary, while the >31 years age group has a higher mean score in the mental component 

summary than the other age group. Furthermore, there is a statistically significant difference 

between the married and single retail petrol station attendant's vitality. The single retail petrol 

station attendant scored higher in physical and mental component summary than the married 

retail petrol station attendant.  

Within the retail petrol station employees, only the male attendant quality of life domain was 

compared to the male manager. The result shows a statistically significant difference between 

their emotional well-being and the role of emotional well-being. Also, the manager scored 

higher in the physical and mental component summary than the attendant. This study shows 

that retail petrol station manager scores are higher than retail petrol station attendants in 

physical functioning, the role of physical functioning, the role of emotional well-being, and 

vitality. In contrast, the attendant scored higher in bodily pain, general health, emotional well-

being, and social functioning. This result could be related to the difference in job function, 

activities, and workload despite working in the same retail petrol station. Pommerehn et al. 

(2016) reported scholars’ affirmation of the interference of different working areas and 

activities on different areas of quality of life. 

The university population has a mean score higher than the retail petrol station employee in the 

physical and mental component summary. Poor quality of life in the physical and mental health 

of petrol pump workers compared to the general population was reported in Gaikwad et al. 

(2020) study conducted in India. Mahirah et al. (2020) also reported less physical component 

summary scores for non-desk jobs. Daily occupational engagement and occupational 

psychosocial factors such as working environment, job control, work-life balance, and 

workload have a significant impact on an individual's physical and mental health. And different 

occupational groups’ health-related quality of life is affected differently because of the varying 

physical and psychological demands relating to various job scopes (Hultqvist et al., 2019; 

Mahirah et al., 2020; Sjöberg et al., 2020). Retail petrol station employees scored higher than 



169 
 

the university population in physical functioning, the role of physical functioning, vitality, 

social functioning, and general health. The retail petrol station employees are active and 

perform their duties in standing positions for an extended time, thereby engaging in continuous 

physical activities daily. Studies have reported a positive association between HRQoL and 

physical activities (Anokye et al., 2012; Xu et al., 2018; Blom et al., 2019; Blom et al., 2020; 

Slimani et al., 2020). The retail petrol station employees also meet and interact with different 

people from various life works, which helps their social functioning. The job demand and job 

scope of working in the retail petrol station could have contributed to their better quality of life 

score in physical functioning, the role of physical functioning, vitality, social functioning, and 

general health than the university population. The retail petrol station employees had lower 

than the university population in the role of emotional well-being, emotional well-being, and 

bodily pain. The engaging physical activities, energy, and social functioning could have 

contributed to the high score by retail petrol station employees in general health. Physical 

activity could prevent disease development, and engaging in physical activity brings benefits 

to health, thereby contributing to better health of an individual (Warburton et al., 2006; Reiner 

et al., 2013; Bull et al., 2020; Leme et al., 2020).  

The higher score in retail petrol station employees than the university population in vitality 

could have also contributed to their higher score in physical functioning, the role of physical 

functioning, social functioning, and general health. Vitality improves an individual's physical 

functioning, psychological and physiological well-being, and ability to carry on. Vitality is also 

strongly related to an individual's general health (Lavrusheva, 2020). In addition, vitality makes 

an individual have a better mood and feel happier (Lavrusheva, 2020), so vitality helps an 

individual's social functioning, given that emotional regulation is an essential condition for 

relevant social functioning (Sanmartín et al., 2018). Retail petrol station employees had a lower 

score than the university population in bodily pain, emotional well-being, and role of emotional 

well-being domains. The use of energy to produce any bodily movement by human skeletal 

muscles defines the term physical activity. It could occur during work, exercise, play, active 

transportation, and leisure activities (Søgaard and Sjøgaard, 2017).  A physical activity carried 

out purposely concerning an individual's work is referred to as occupational physical activity 

(Byambasukh et al., 2020). Retail petrol station employees are physically active at work. 

According to Aktürk et al. (2019), occupational factors such as repetitive work and extended 

static muscle load could be the source of pain development. Therefore, the high score in 
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physical functioning of retail petrol station employees, which involves occupational physical 

activity, could be associated with the low score in their bodily pain domain.  

Between the retail petrol station employee and the university population, there is a statistically 

significant difference in the role of emotional well-being, vitality, and bodily pain quality of 

life domains. Although, there is no statistically significant difference between the physical 

functioning and role of physical functioning between the retail petrol station employees and 

the university population. The mean score shows that retail petrol station employee engages in 

more physical activities at work than the university population, justifying the statistically 

significant difference in their vitality and bodily pain quality of life domain. The university 

population has a better quality of life in terms of emotional well-being and role of emotional 

well-being. Only the role of emotional well-being shows a statistically significant difference 

between the retail petrol station employees and the university population.  

This study assumed unequal variance in age and gender and equal variance in the marital status 

of retail petrol station employees and the university population distribution when their socio-

demographic data is compared. The statistically significant difference in the role of emotional 

well-being between retail petrol station employees and the university population could be due 

to the assumed equal variance in age and gender and unequal variance in the marital status 

distribution in the two population groups. Studies have shown that gender and age are crucial 

social determinants of an individual's psychological well-being (Charles et al., 2016; 

Manandhar et al., 2018; Matud et al., 2020). The difference in job demand of the two 

occupation groups could also be responsible for the statically significant difference in 

emotional well-being, vitality, and bodily between the retail petrol station employee and the 

university population. According to Onyishi et al. (2018), employees are exposed to poor 

psychological health by excessive work demand, which is a feature of the work environment. 

Job type, work time duration, working positions, job shift pattern, and workload are associated 

with neck and back pain (Chen et al., 2018; Shariat et al., 2018; Dave et al., 2019). 

The university student population was compared to their working peers, the retail petrol station 

attendant in this study. The findings showed a statistically significant difference between the 

student and attendants’ bodily pain and the role of emotional well-being.  The university 

student scored higher than the attendant in the physical and mental component summary. 

Therefore, the quality of life of the retail petrol station attendants is lower than that of university 

students. It could have been due to several factors such as working environment, work-life 
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balance, occupational stress, job demand, etc. Comparing the male retail petrol station manager 

and the male university staff shows a statistically significant difference in physical functioning, 

bodily pain, and emotional well-being. As expected in this study, the manager has a higher 

mean score in the physical component summary of the quality of life domain. In the mental 

component summary of the quality of life domain, the university staff scored higher than the 

retail petrol station manager despite being the same gender.  This study finding shows that 

occupation type could affect the quality of life of an individual even within the same gender.  

5.6 Study Limitations 

In this quantitative phase of the main study, occupational stress is not used as a predictor for 

the university population's quality of life and retail petrol station employees. Occupational 

stress is present in every occupation, and it is a significant health risk factor for psychological, 

behavioural, and diseases among the occupational population (Quick and Henderson, 2016; 

Wang et al., 2017). Educational level is not used as a predictor of the quality of life of the retail 

petrol station employee, manager, and attendant in this study. While according to Sabbah et al. 

(2013), education is a strong predictor of quality of life in various settings, times, and 

populations. Also, lifestyle is not a determining factor for the university population (staff, 

students) and retail petrol station employees (attendants and managers) quality of life. There is 

an association between lifestyle and different aspects of the quality of life of an individual (Tol 

et al., 2013). The dynamic nature of the retail petrol station employee makes it challenging to 

administer the questionnaire to a larger sample size. The retail petrol station and employees 

were randomly selected, so this allows generalisation of the research findings. There were 

delays in getting a response, but there was a high completion rate for the questionnaire. In 

addition, the research findings mainly were inconsistent with previous studies on the difference 

between the quality of life of retail petrol station employees and the compared occupational 

group selected. 

 

5.7 Conclusion 

This quantitative study has provided valuable findings concerning the difference in the quality 

of life of retail petrol station employees and another occupation group in Ilorin, Nigeria. 

Concerning the difference in retail petrol station employees’ quality of life based on their job 

position, the retail petrol station managers had a better quality of life than the university staff. 
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Retail petrol station attendants have a lower quality of life than their comparing population 

(500 level undergraduate students). Overall, the retail petrol station employee’s quality of life 

was not statistically significantly different from the general population representative 

(university population) used as a comparison. 
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7. CHAPTER SIX: QUALITATIVE FINDINGS AND DISCUSSION 

 

6.0 Introduction 

The main study phase comprises quantitative and qualitative studies. The results and discussion 

of the qualitative study in the main study phase are discussed in this chapter. A theoretical 

framework for a thematic approach was used in designing this study and for collecting data 

that could not be obtained through quantitative study (Mays and Pope, 1995; Tobin and Begley, 

2004; Gale et al., 2013; Collins and Stockton, 2018; Aspers and Corte, 2019). The methodology 

framework and methods adopted for this qualitative study are described in chapter two and 

chapter three. The data obtained during the qualitative study provided information that 

enhances understanding of the retail petrol station owner, manager & manager, public health, 

and environmental health officer’s risk awareness and perspective about risks associated with 

working in a retail petrol station (RPS). Focus groups and interviews were used for data 

collection, and the questions were centred around areas such as: 

➢ Risk awareness  

➢ Perspective on the use of personal protective equipment (PPE) among retail petrol 

station employees 

➢ Perspective on the need for health promotion among retail petrol station employees 

The interview and focus group questions were developed from information from literature and 

the data from the pilot study on the characteristics of RPS and the RPS employees. The 

information obtained through observation and field checklist (Appendix 4A) were also used in 

developing interview and focus group question guides.  

Three focus groups were conducted, and each group had more than five participants. The focus 

groups comprise the retail petrol station owners, retail petrol station attendants, and the 

environmental health officers’ group. Getting the retail petrol station owners to participate in 

the focus group discussion was challenging. But this was achieved by attending one of the 

quarterly meetings for retail petrol station owners in their association headquarters office. The 

president of the association granted permission to ask for voluntary participants after their 

meeting. Some retail petrol station owners volunteered to participate in the study, and the focus 

group discussion was conducted immediately using one of the association's available offices. 
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Letters were sent out to 36 retail petrol stations inviting their manager for focus group 

discussion, but none honoured the invitation, claiming they were busy and could not leave their 

retail petrol station; therefore, only one manager who volunteered was interviewed at his place 

of work. Also, none of the attendants invited from 36 different retail petrol stations for focus 

group discussion attended after assuring their attendance when the invitation was delivered to 

each retail petrol station. Therefore, permission was gotten from one retail petrol station that 

their attendants operate on a morning (6 am-2 pm) and afternoon shift (2 pm-10 pm). The focus 

group discussion was conducted among their attendants working the morning shift because the 

afternoon shift finishes late at night. The RPSA focus group was carried out in an office within 

the retail petrol station fifteen minutes after the end of their shift. The retail petrol station owner 

and environmental health officers’ conversation was conducted in English, audio-recorded, and 

transcribed. The retail petrol station attendant's focus group conversation was conducted in 

English, audio-recorded, and transcribed. 

During the focus group, some words were spoken in Yoruba (one of the major native languages 

of Nigeria). Information in Yoruba was translated to English during transcription. A third party 

was not sought to translate the Yoruba language to English as the words to be translated were 

few. The researcher speaks the native language with formal education for six years in Yoruba 

language study with grade A1 in the West African Senior School Certificate Examination. 

Additionally, the researcher has more than three years of experience in interpreting spoken 

Yoruba language to the English language in large religious congregations such as churches. 

Hence, the research has the capability to translate the few words spoken in Yoruba during the 

focus groups. The manager and the public health officer interview were conducted in English, 

audio-recorded, and transcribed. In addition, before the start of each interview and focus group, 

informed consent was asked from participants and recorded, and they were reminded that they 

could choose not to answer a question if they felt uncomfortable and they could withdraw at 

any time during the interview or focus group. At the end of each session, the researcher 

appreciated the participants for their contribution and time. Drink refreshments were offered to 

all participants at the end of the interview and focus groups.  

 

6.1 Findings and Discussion 

Identified themes in the finding of each group interview are discussed in this section. Firstly, 

to identify the themes,  the researcher familiarised herself with the data by carrying out a 
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verbatim transcription of the recordings. Read through the data and field notes repeatedly to 

ensure accurate reporting and understanding. The researcher used a deductive approach - 

developed an initial analytical coding framework of a prior code based on the research 

questions and the aim of the qualitative study. Themes and sub-themes were generated 

researcher using data of interest, the connection between data items, and questions, with the 

prior code framework drafted. The data were coded, adding additional codes as sub-themes 

arose. The themes were reviewed to ensure that there were adequate supporting data. Definition 

and description of each theme identified were used to create a coherent narrative of how the 

themes provide insight and contribute to the overall understanding of the research questions. 

The findings were finally reported using narrative description and representative data extract, 

such as using direct quotes from participants. The discussion was broadened by referencing 

related literature to support the findings. The emergent theme and subthemes from the 

interview and focus group are presented in table 6.1. 

Table 6.1: Themes and sub-themes 

Focus Group Emergent Themes Sub-Themes 

Retail petrol station 

owners 
• Health risk awareness 

• Employee health and safety 

• Financial 

difficulties 

Retail petrol station 

attendants 
• Health risk awareness 

• Awareness and perception on 

the use of PPE 

• Career prospect 

Environmental 

health officers 
• Risk awareness about RPS 

• Intervention and 

recommendation for health 

improvement 

 

Interview Emergent Themes Sub-Themes 

Retail petrol station 

manager 
• Health risk awareness 

• Awareness and perception on 

the use of PPE 

 

Public health officer • Risk awareness about RPS 

• Intervention and 

recommendation for health 

improvement 
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The emergent themes of the retail petrol station attendants and manager were similar; 

therefore, it was discussed together. The emergent themes of the public health officer and 

environmental health officers were also similar; consequently, it was discussed together.  The 

key summary in the focus group discussion and face to face interview includes the following: 

➢ Poor health risk awareness among retail petrol station owners on health risks 

associated with working in the retail petrol station. 

➢ Good health risk awareness among retail petrol station employees on health risks 

associated with their job 

➢ Lack of risk assessment in the retail petrol station 

➢ Lack of appropriate personal protective equipment for retail petrol station employees 

➢ Poor and lack of the use of personal protective equipment among retail petrol station 

employees 

➢ Employee’s career prospect in the retail petrol station   

➢ Good awareness of health and environmental risks associated with retail petrol 

stations among public health and environmental health officer in the state  

➢ The environmental health officer recommended policy amendment, public awareness 

and education of risks, and enforcement of policies to ensure adherence among retail 

petrol station owners 

➢ Both the public health and environmental health officer recommended a collaborative 

approach among stakeholders in tackling health and environmental risks related to the 

retail petrol station 

 

6.1.1 Retail Petrol Station Owners: The focus group session consisted of six retail petrol 

station owners, and the discussion lasted for thirty minutes. The focus group guide is attached 

in appendix 5A. All participants had 12years of education and were between the age of 40 and 

70 years. The participants had more than one retail petrol station each, and they had owned a 

retail petrol station for 5 to 10 years. They all speak and understand English.  The main purpose 

of the focus group was to assess the risk awareness and perception of retail petrol station owners 
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on the risk associated with working in the retail petrol station. Two themes and one sub-theme 

were identified in the focus group discussion.  

THEME 1:  HEALTH RISK AWARENESS: The identification of hazards in a business 

system is the starting point of any process of assessing or identifying risks that highlight vital 

factors that may or may not cause failure or harmful effects on people, assets, or the 

environment (Islam and Tedford, 2012). In addition, risk perceptions of an individual are 

reported to be an important component of health behaviour change theories (Ferrer & Klein, 

2015). The risk perception of an individual varies significantly depending on their current 

understanding and circumstances, which are not dependent on the environment but based on 

beliefs about the possibility of the operational danger and how people could be affected by its 

occurrence (Adeyele and Osemene, 2018). In this study, the findings show that the retail petrol 

station owner lacks risk awareness about the associated health risks that retail petrol station 

employees are exposed to as a result of working in the retail petrol station. The retail petrol 

station owners’ risk perception of associated health risks of working in the retail petrol station 

shows that employees are not exposed to any health hazard based on the narratives described 

below.  

"There is no health hazard in the business as long as you don't drink the petrol, only 

the fumes inhale cannot cause effect, and anyone can inhale fumes on the road even 

without selling petrol." (RPS owner 2,) 

"There is no health issue in this business and no risk whatsoever because the products 

are stored underground." (RPS owner 1) 

Different health risk factors relating to working in the retail petrol station and health problems 

in people working in retail petrol stations have been reported by several studies (Maciel et al., 

2019; Moro et al., 2019; Alhaj, 2020; Asefaw et al., 2020; Gaikwad et al., 2020; Jaiswal, 2020; 

Ramadhany et al., 2020; Ufelle et al., 2020). The finding in the Gwangwava et al. (2014) study 

that assessed the risk management practises in SMEs in Zimbabwe shows that most SMEs 

operator in the study expressed a lack of understanding or knowledge of risk and the concept 

of risk management. The finding in this study agrees with the idea that small-medium 

enterprises (SMEs) worldwide, especially in developing countries, lack strong risk 

management, cultures for crisis management, and business continuity (Asgary et al., 2020). In 

addition, one of the big problems in SMEs is often the ignorance of managers or business 

owners in risk management (Belás et al., 2015). Also, lack of awareness in risk identification, 
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laws, and policies was identified as one of the biggest problems of companies irrespective of 

their size in a survey of 3600 companies by a European agency for safety and health at work 

(Nyirendaavwil et al., 2015). Risk management comprising four concepts: identification of 

risk, risk assessment, risk response, and risk monitoring and control, is suggested to be less 

developed in small and medium enterprises (Naude and Chiweshe, 2017). The main purpose 

of SMEs may be maximising profit (Belás et al., 2015); however, SMEs should consider the 

interests of all stakeholders in the business, including employees, without focusing solely on 

profitability (Esterhuyzen and Louw, 2019). Unfortunately, some business owners are focused 

more on keeping their business going and making profits with less concern for their employees’ 

risk management and health improvement. 

THEME 2:  EMPLOYEE HEALTH AND SAFETY: Employers have the responsibility 

to provide a safe place of work, a working system and means of access to work, and provision 

of a competent co-worker (Akpan, 2011). The employer is also responsible for the provision 

of adequate and appropriate protective clothing, material, and protective equipment for the safe 

execution of work by the employee and a duty of care to ensure that the employee is not 

exposed to any unreasonable risks at work (Akpan, 2011, International Labour Organisation 

(ILO), 2021a). This study shows that retail petrol station owners have poor knowledge of 

employee health and safety regarding the need for personal protective equipment (PPE). The 

retail petrol station owners believed that the retail petrol station employee does not require any 

form of PPE. 

"There is nothing necessary on PPE in petrol stations because product doesn't spill 

down and even abroad, they don't use gloves and safety shoes for selling fuel. But when 

you go to the depot, you can be asking of PPE because there may be issue on fuel 

spilling, but in filling station there is nothing necessary on that, and if there is going to 

be spillage, it will be from the car buying petrol, so there is no need in providing 

personal protective equipment." (RPS owner 3) 

"Buying gloves or safety boots for attendants, there no need for something like that at 

all." (RPS owner 5) 

The perception and poor knowledge of retail petrol station owners about the use of PPE by 

their employees in this study could be one of the factors responsible for the lack and poor use 

of PPE by retail petrol station employees reported in several studies (Rocha et al., 2014; 

Monney et al., 2015; Okafoagu et al., 2017; Johnson and Umoren, 2018; Maciel et al., 2019; 
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Alhaj, 2020; Ramadhany et al., 2020). Another possible contributing factor to the lack and poor 

use of PPE among retail petrol station employees could be the absence or near absence of 

BTEX control around retail petrol station pump despite the presence of specification for 

maximum allowable exposure level for BTEX compounds by an organisation such as National 

Institute of Industrial Safety and Health, African Refiners Association and the Occupational 

Safety and Health act (Emokpae et al., 2020). 

Regarding health emergency response, the retail petrol station owners all agreed with one 

owner's response that: 

"We always have a first aid box if it is a minor issue, headaches, cold and small 

injuries." (RPS owner 6) 

Although the retail petrol station owners indicated the availability of first aid boxes in the retail 

petrol stations, there is no evidence to support the presence of a trained first aider within the 

retail petrol station in Ilorin. Also, no hospital or ambulance information was provided for retail 

petrol station employees in case of emergency. Employers are shouldered with the 

responsibility of promoting the health and well-being of their employees at their workplace. 

But not every employer sees the importance of carrying out risk assessment and management 

at their workplace or even the necessity to plan for the general well-being of their employees.  

Sub-theme - Financial difficulties: Small Medium enterprise such as retail petrol station in 

developed and developing countries faces financial gaps as limited external funding are 

received by SME owners compared to large businesses (Abraham and Schmukler, 2017).  One 

of the major important factors cited for the thriving and survival of small and medium 

businesses is access to finance. The SMEs have to depend on eternal financial resources, unlike 

the large firms that can internalise a large percentage of their financial needs through capital 

allocation (Goswami, 2019; Bakhtiari et al., 2020). The data range between 2005 and 2016 was 

used by the  World Bank Enterprises Survey to assess the use of formal credit by firm sizes 

(small, medium and large). The result shows that compared to large companies or 

organisations, Small Medium Enterprise is less likely to have formal bank loans and other 

forms of credits, according to the World Bank enterprise survey (Abraham and Schmukler, 

2017). Figure 6.1 shows the graphical representation of the cross-country average of the 
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percentage of an organisation that had a form of credit or loan from a financial institution 

according to the size of the organisation. 

 

The retail petrol station owners identified financial difficulties in their business which affect 

the operation of their retail petrol stations. The impossible collateral request by commercial 

banks in Nigeria was highlighted as a factor making it difficult for RPS owners to access loans 

or any form of credit. 

“Petroleum business is a regulated business that governments tell you how much you 

sell your product. They give us the price to sell the product, and they include our margin within 

the price. Unfortunately, the government has increased the price of petroleum products four 

times already, and they did not increase our margin. Our margin remains static. The amount 

of money keeps on increasing without increasing the profit margin. Definitely, if there is 

increase in the money without increasing margin, that means you have to go to the bank to get 

additional money to do your business. You pay bank interest on the price increment and the 

same static profit margin given already.”(RPS owner 1) 

“When you finish building filling station, you have an agreement with NNPC to be 

giving you the petroleum product. We have specific place to be picking the product within 

Ilorin environment, which is the Ogiri depot. For four to five years, we have not received any 

product in the Ogiri depot, so we are going to Lagos to bring the product. From the little 

margin, we transport the product reducing our margin further.” (RPS owner 1)  

Figure 6.1. Use of formal loan or credit according to organisation size (Abraham and Schmukler, 2017). 
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“As…as spoken, for example, if the profit margin is 20,000 naira, as petrol is a 

regulated product that you can’t sell above a certain price. The government have increased 

the price of the product three to four times. Then your profit margin have been errored to 

something like 10,000 naira. Definitely, it will affect how you operate your station, pay your 

staff, pay tax, and so many things will be affected that why you see many stations are not 

working.” (RPS owner 3) 

 “Also, in getting financial support, you know the situation in the country. The financial 

banks are terrible. If you want to borrow money in Nigeria commercial bank, they will even 

ask you to bring your grandmother and the musician that sang on her wedding day. They will 

request for almost everything. They will ask for so many things that will make it impossible for 

them to accept the loan request. Even when you access the loan, the interest is high, and the 

profit margin on the business is not enough to pay.” (RPS owner 1) 

In Nigeria, the banks insist on collateral as a must for SMEs due to the deficiency in record 

keeping of small and medium business owners. Financial strength, management quality, track 

record, relations and payment records with other banks, business prospects, business risks, 

collateral securities, profitability, and network are some of the standard criteria used by the 

financial institution to assess the creditworthiness of borrowers. Hence why, SMEs face 

challenges in accessing credit because all these criteria cannot be properly assessed without 

adequate accounting and records (Ezeagba, 2017). There has been a heated argument in 

accessing loans between small and medium business owners and banks as  SMEs owner claims 

that Banks request stringent requirements for terms of approval. In contrast, the Bank claims 

that owners of SMEs do not present bankable projects eligible to access loans (Fatai, 2011). 

The inability of retail petrol station owners to access formal loans and having poor profit 

margin, as indicated in the quote above, could be a potential contributing factor that determines 

the investment of RPS owners towards their employee’s health and safety.  

 

6.1.2  Retail petrol station manager and attendants: A male manager was interviewed 

face-to-face, and the focus group session consisted of seven attendants. The interview guide 

for the manager is attached in appendix 5C. The discussion lasted for 20 minutes.  The manager 

interviewed has over four years of experience working as a retail petrol station attendant and 

two years of experience working in a manager position at the time of the interview.  The 

manager had an education level of an undergraduate degree. The attendants’ focus group 
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discussion lasted for 30 minutes. The focus group guide is attached in appendix 5B. The 

majority of the attendants have been working the retail petrol station for more than a year and 

working at the retail petrol station is their first job. All the attendants have no previous 

experience working in the retail petrol station. Among the attendants, the highest degree holder 

has Higher National Diploma (HND) certificate from a Nigerian Institution, while the lowest 

degree holder has a secondary school certificate. 

THEME 1: HEALTH RISK AWARENESS: the findings in this study shows that the 

manager and attendant are aware of health risks associated with their jobs and their impact on 

health. 

"There are risks associated with working in this field and going back to when I was 

working as an attendant, I am aware that continuous inhaling of fume and vapour from the 

petroleum product could damage the lung function and affect our health, but we take 

precautions against that" (Manager 1) 

"The job is risky generally even apart from the health-related risk" (Attendant 3) 

"As for me, when I finish from this job, I will go directly to the hospital for proper 

check-up" (Attendant 1) 

"This job can definitely affect our health" (Attendant 6) 

"The stress of this work is too much" (Attendant 2) 

"I know it will affect my health and life, but I need the money from the job" (Attendant 

3) 

"It not an easy job as we all know it, standing for hours is not easy and even considering 

the inhaling of the petrol vapour which is not good for our health during the job" 

(Attendant 5) 

The findings in this study allies with Cezar-Vaz et al. (2012) and Okafoagu et al. (2017) that 

retail petrol station employees are aware of the risk factors that they are exposed to at their 

workplace. A small percentage of retail petrol station attendants in the Emokpae et al. (2020) 

study were reported to be aware of health hazards relating to their workplace. But Ahmed et 

al. (2014) reported good but narrow safety measures awareness among retail petrol station 

attendants in their study.  



183 
 

Despite Nigeria having the largest economy in Africa with high economic potential, the 

unemployment rate among the working-age population was as high as 7.96% in 2020 (ILO, 

2016; Plecher, 2020). Unemployment in Nigeria is caused by a series of major developmental 

issues, and the rate of unemployment in Nigeria is increasing significantly in all parts of the 

country (Muhammad et al., 2011). One of the critical socio-economic issues confronting 

Nigeria is the high level of unemployment (Adelowokan et al., 2019). The problem of low 

income and various responsibilities faced by most Nigerians and the increase in the rate of 

unemployment leave the youth population with less choice of jobs. Therefore, they engage in 

any available occupation despite the associated risks. As stated by the attendant, working in 

the retail petrol station is solely for financial purposes and overlooks associated risk to the 

occupation. The retail petrol stations also provide an attractive offer of recruiting people 

without any job experience for the attendant position. People are thereby given the opportunity 

to gain job experience as indicated by the attendants in the focus group that their work at the 

retail petrol station is their first job. The retail petrol station attendants are paid between NGN 

10,000-15,000 ($26.25-39.37) per month, which is lower than the national minimum monthly 

wage of NGN 18 000 in Nigeria ($47.24) (Azubuike et al., 2018). Also, among the unemployed 

youth population in Nigeria, the fortunate are still likely to be underpaid, underemployed while 

working for longer hours, and engaging in hazardous jobs (Adelowokan et al., 2019).  

THEME 2: AWARENESS AND PERCEPTION ON THE USE OF PPE: Poor 

awareness of PPE use, and hand hygiene practice was reported among retail petrol station 

attendants in the Johnson and Umoren (2018) study. Also, Monney et al. (2015), Okafoagu et 

al. (2017), and Ramadhany et al. (2020) reported the lack and poor use of PPE among retail 

petrol station attendants. However, more than 90% of retail petrol station attendants in the 

Emokpae et al. (2020) study were aware of one or more types of PPE, but only 18.8% of the 

retail petrol station attendants used one type of PPE or another at work. Furthermore, workers’ 

perception is an influencing factor for implementing risk-mitigation approaches within a 

working environment (Che Huei et al., 2020). In this study, the retail petrol station attendants 

were also aware of one or more PPE types and were willing to use them if the retail petrol 

station provided them. But they cannot pay or would not buy the PPE themselves because they 

believe it is the employer's responsibility. Occupational health and safety and compliance with 

the occupational health and safety obligations in accordance with national laws and regulations 

are the duty and responsibility of the employer (ILO, 2021b). The discussion of the retail petrol 
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station attendant below shows that they believe that the provision of PPE is the responsibility 

of their employer, but they are willing to use PPE if provided by the employer. 

 "There is a fault in what I wear to do my job." (Attendant 6) 

"We will wear the PPE if it is provided; we also wear the raincoat provided by the retail 

petrol station" (Attendant 3) 

"It is a good idea if the management provide the PPE" (Attendant 7) 

"We cannot buy the PPE ourselves because you could come tomorrow and not meet us 

at the retail petrol station" (Attendant 2) 

The retail petrol station attendant does not use another form of PPE at work apart from the 

uniform because the PPE is not available within the retail petrol station or not provided by their 

employer, which allies with finding from Okafoagu et al. (2017). There is a need for retail 

petrol station employers to identify risks and hazards associated with working in the retail 

petrol station to put up safety measures, give required training to employees, and provide PPE 

for employees’ daily use (Okafoagu et al., 2017). 

Sub-theme - Career prospect of attendant in retail petrol station: An individual's 

career prospects often depend on an individual perception of their work and industry, which is 

often assessed based on several factors like promotions, rewards, and possibility for a 

promising career. Therefore, the perceived nature of work is also linked to career prospects 

(Wan et al., 2014). Job satisfaction, defined as an individual's feeling and attitude about their 

work arising from an individual's experiences at a particular job position through their 

appreciation and evaluation of their encounter at work, affects their emotional and mental state 

(Ramhit, 2019). A career prospect is identified to be linked with job satisfaction. Belias et al. 

(2014), cited in Ramhit (2019), identified that employees that do not have the possibility of a 

better career prospect to demonstrate their competencies are dissatisfied with their job. In 

addition, job satisfaction decreases when employees are aware of limited career prospects 

(Ramhit, 2019). Attendant job has low social status, and there is reduced job satisfaction among 

the attendant because of the experiences such as harassment and violence) faced at work. Social 

status is also important in an individual's career prospect because it is a social system that 

relates to the community, such as friends, family, and social media perception about an 

individual's occupation (Sihite et al., 2020). A person's social status relates to their occupation, 

responsibility, personal characteristics, and the behavioural attitude of those working in the 
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occupation within the community (Sihite et al., 2020). A person's social status can be evaluated 

by assessing an individual's pride in their career, pride of family members towards the 

occupation, and if the job is perceived as an important and respected occupation in the 

community (Wan et al., 2014).  

Retail petrol station attendants are faced with job insecurity, and job insecurity has been 

identified as one of the major stressors within the work environment (Schreurs et al., 2010). 

Job insecurity may also promote negative job and organisational behaviours among employees, 

leading to decreased job commitment, effort, and performance (Schreurs et al., 2010; 

Darvishmotevali and Ali, 2020). Evidence shows that job insecurity has a strong negative 

impact on job satisfaction, employee-employer trust, and employee well-being (Sverke et al., 

2002; Caroli and Godard, 2016; Richter and Näswall, 2019). Job insecurity as an objective 

phenomenon is defined as the probability that an employee will have the same job likely in the 

future (Sverke et al., 2002). Also, it refers to the reflection of the threat to the stability and 

continuity of employment in the future (Shoss, 2017; Darvishmotevali and Ali, 2020). During 

the focus group, the attendant's discussion showed that they perceived insecurity about their 

job, lack of career prospects, and poor job satisfaction.  

"The funny thing about this work is that you may come tomorrow and not meet one of 

us here because they may stop coming for many reasons such as being sacked" 

(Attendant 5) 

"This job is a temporary job, for some time and to earn money for independent living" 

(Attendant 3) 

"Me working here is not permanent; I want to further my education" (Attendant 2) 

"We are just doing this job not to be idle at home" (Attendant 1) 

"Am doing this job to be independent" (Attendant 1) 

"I want to use the money earned to start my own business" (Attendant 6) 

"Not that I am willing to do this work but earning money is important" (Attendant 4) 

"I will continue to do this work for some years before getting other good job if am not 

sacked because we are sacked based on late coming too" (Attendant 7) 

"The embarrassment we face from customers are too much with statements such as 

"guy did you sell my fuel complete" implying theft and when the fuel is mistakenly spilt 
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the customer give comment such as "guy, are you okay or crazy? I won't pay for you 

for my fuel completely" (Attendant 4) 

"It is quite embarrassing, especially when customers harass us in different ways despite 

the little amount of fuel they want to buy" (Attendant 2)  

6.1.3  Public Health Officer and Environmental Health Officers: The director of the 

public health department in Kwara state ministry of health in Ilorin was interviewed at the time 

of the survey. The interview guide is attached in appendix 5D, and the interview lasted for 20 

minutes. The director was a man; he had been working in the Kwara State Ministry of Health 

for five years and had been the public health department director for a year. The public health 

department in Kwara focuses its action on preventing diseases, promoting the health of the 

population, especially the people living in Kwara state, and creating health awareness through 

health education that encourages people to practice good health behaviours. A focus group 

discussion was also conducted among 20 environmental officers.  The focus group discussion 

with the environmental officers lasted an hour. The focus group question guide is attached in 

appendix 5E. The researcher presented the summary of the finding of the research study and 

the drafted recommendation to be made for 30 minutes. The rest 30 minutes of the discussion 

were open to questions and contributions about the presented recommendations by the 

researcher. All the EHOs appreciated the work of the researcher with no further comment. 

However, there were five active speakers in the group that shared their ideas on the project and 

made contributions to the first draft of the researcher’s recommendations. Most of the EHOs 

also clapped to signify their agreement with the points raised by the active speakers. The main 

aim of the focus group is to assess their awareness of the risks associated with the retail petrol 

station and retail petrol station employees and possible interventions to tackle identified health 

risks. 

THEME 1: RISK AWARENESS OF PUBLIC HEALTH AND ENVIRONMENTAL 

OFFICERS ON HEALTH RISKS ASSOCIATED WITH RETAIL PETROL STATION: The 

public health department and the environmental health officer (EHO) are aware of the health 

and environmental risks associated with retail petrol station. The discussion below shows their 

experience and concern about health and environmental risk related to the retail petrol station. 

"We are also concerned about the health challenges that people may have or may be 

exposed to in the filling station but no ongoing intervention for this" (Public health 

officer) 
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"During the course of my practice as an environmental health officer, there were cases 

of underground pollution from a retail petrol station noticed in water sources that are 

100 meters apart" (EHO 1) 

"My area also had a problem of underground spillage from a petrol station where the 

people in communities were scoping diesel fuel from a well close to the station before 

the interference of the government" (EHO 2) 

The public health department is aware of the health and environmental risk associated with 

retail petrol stations, and this aids the recommendation of a health awareness program and 

health promotion program for the retail petrol station owner, retail petrol station employees, 

and retail petrol station customers. For an effective change in health and environmental policies 

relating to retail petrol stations, the right government organisation must be involved. The 

adherence of policies within a state also needs to be enforced by the relevant government 

organisation. The ministry of health is also ready to collaborate with researchers to bring about 

effective health change in the communities. 

THEME 2: INTERVENTION AND RECOMMENDATION FOR HEALTH 

IMPROVEMENT: During the interview and focus group discussion, the public health 

specialist and environmental health officers recommended possible solutions and suggested 

interventions that could help in tackling health and environmental risk associated with retail 

petrol stations. The discussion below shows that amendment of policies, a collaboration 

between related government bodies such as the ministry of health and ministry of labour, 

increased awareness among retail petrol station owners and their employees, and enforcement 

of policies by the government is vital in promoting the population's health. 

To ensure the safety of people around the retail petrol station, we work with other 

government organisations such as the ministry of work, ministry of environment, 

educational institutions and others" (Public health officer) 

"The operators who do the scaling of the sector need to be very careful, and they need 

to do a second examination to determine the effect of the sector on the investor, human 

factors and other factors" (EHO 2) 

"Environmental officers are the closest to the people, and there should be a synergy 

between the DPR and the local government to prevent reoccurrence of an 

environmental problem from retail petrol station" (EHO 2) 
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Premedical examination and post medical examination not done in these retail petrol 

station because they just engage anyone, and they commence their service" (EHO 3) 

"People need awareness; it is not everything that needs to do with force" (EHO 4) 

"We need to enlighten our people; the fact that you are getting the job does not mean 

you should not know what to do" (EHO 1) 

"The employer needs to subject the staff to premedication test before offering them a 

job, and I think by doing these it will help the health of the people" (EHO 1) 

"The retail petrol station is located in the grassroots of the community, and the 

environmental health officer works are the grassroots. if it is possible for the regulator 

to cooperate with the environmental health officers at the grassroots, we can be able to 

checkmate most of these menial problems going on around" (EHO 4) 

The environmental health officers have a lot to do, especially when we go out for 

inspection in this filling station. We have to enforce the use of PPE and ensure that it 

is always worn and sanction owner of the station if not used" (EHO 3) 

"We have to ask about worker premedical examination information when we go out for 

inspection in these filling stations" (EHO 3) 

"What I see the workers wear are just customised uniform which cannot protect them 

from petrol splash, I think they should have a kind of overall wear and gloves that can 

protect them from petrol splash" (EHO 2) 

We should emphasise more on seeing the environmental impact assessment report, and 

I believe this will also help with the issue" (EHO 1) 

"To the policymakers, something tangible needs to be put in place for the workers’ 

health. There should be an enforcement that will inculcate incentive and health 

insurance in case of any health problem, fire accident and robbery incident" (EHO 5) 

"The petrol station owner is aware of the risk associated to the work of retail petrol 

station" (EHO 5) 

“The intervention has to start with the DPR because their major concern mostly during 

their inspection is about checking the meter regulation and price overlooking other 

areas" (EHO 5) 
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"The environmental health officers are not equipped to check leakage and emission 

problem in the filling station which is not supposed to be" (EHO 5) 

"We should decide now to start advocating for a professional environmentalist to take 

care of the environment rather than looking for any politician" (EHO 1) 

"Another key area is bringing to the consciousness of our leader that the environment 

is key and that there are people who are professional in this area. It may just be that 

the authorises are unaware" (EHO 3) 

"We are not opposed to any researcher, partner who want to work with us to ensure the 

improvement in the health of the people" (Public health officer) 

The collaborative approaches suggested by the public health and environmental health officer 

are often suggested as an applicable method of managing the environment (Bodin et al., 2020). 

Therefore, the adoption of collaborative environmental management has been an increasingly 

popular institution for tackling environmental issues (Koontz, 2006). A collaborative approach 

is described as a process where parties and stakeholders with different perspectives on a 

problem are jointly involved in managing or finding solutions to a particular problem. These 

approaches have been adopted in the context of environmental management, sustainability, and 

so on (Bodin et al., 2020; Fobbe, 2020). Furthermore, a collaboration between employers and 

occupational health service providers is vital for an effective occupational health service that 

supports the health and workability of employees in various work settings (Halonen et al., 

2017). Most importantly, authorities and policymakers involved in occupational health and 

safety intervention must carefully consider interventions that allow the use of limited available 

resources (Teufer et al., 2019). 

 

6.2  Research limitations 

Participant bias could not be entirely eliminated during the focus group discussion. The 

researcher believes that conducting the retail petrol station attendants focus group within the 

vicinity of the retail petrol station where they work could have influenced or restricted the 

answers provided by the retail petrol station attendant in fear of the management hearing the 

conversation. Conducting the retail petrol station attendant focus group among those working 

in the same retail petrol station is also seen as a limiting factor that may have affected the 

attendant in answering the questions honestly and truthfully. Some of the attendants are closer 
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to the management than others, and attendants who are not close to the management are scared 

of losing their job if the other attendants report their answers to the management. This bias 

could have been eliminated entirely if the invitation sent to the 36 retail petrol stations 

requesting an attendant representative was honoured. Unfortunately, no attendants were sent 

by the retail petrol station to attend the meeting after accepting the invitation from the 

researcher. The president of the Independent Petroleum Marketer Association of Nigeria 

(IPMAN), Ilorin branch, was part of the retail petrol station owner in the focus group of retail 

petrol station owners. His position as the president may have influenced the honest and truthful 

answers of other retail petrol station owners in the focus group. Other retail petrol station 

owners sometimes just agree with the president in any questions he answers to show loyalty 

and respect. Interviewing retail petrol station owners separately despite the time consumption 

helped eliminate bias encountered during the focus group discussion.  

The researcher conducted the interview and focus group personally, which guarantees the 

assurance of efficiency and consistency during the interview and focus group discussion.   

Research bias was limited by considering potential bias during the construction of interview 

questions and asking general questions before moving to specific questions. All data collected 

were analysed without unbiased thought. Most importantly, the researcher considered and 

addressed every potential bias at every stage of the study design.  

 

6.3 Conclusion 

There was poor awareness of health risks associated with working in the retail petrol station 

among the owners of the retail petrol station in Ilorin. Although, the environmental health 

officer believes that the retail petrol station owners in Nigeria are aware of the health risk but 

deny its knowledge and presence. The retail petrol station attendants are aware of their 

exposure to health risks at the retail petrol station, but they are willing to do the job because of 

the lack of employment in Nigeria. Also, the job serves as means to their independence and 

household responsibility. The study shows a lack of risk assessment and management among 

retail petrol stations in Ilorin.   

The findings in this study emphasise the need for reviewing and updating the health and safety 

policies relating to the retail petrol station and their employee. Also, it emphasises the need for 

collaboration among relevant stakeholders in tackling both the environmental and health risk 



191 
 

factors associated with retail petrol stations that could impact the quality of life of the retail 

petrol station employee and the general population.   

Interventions including education programmes and health education materials to promote 

awareness of environmental and health risks associated with a retail petrol station in English 

and the local language in Ilorin will be beneficial. Because it is essential for the practice of 

good health behaviours and aids informed health decision making among the population. 

Intervention addressing the identified problems should be tailored towards the specific need 

and available resources in Ilorin, considering possible practical traditional and indigenous 

approaches too. The intervention should not be solely based on practice in developed and high-

income countries.  This study provides increased knowledge, new understanding, and ideas for 

future studies relating to a retail petrol station in Nigeria that other African countries can use. 
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8. CHAPTER SEVEN: CONCLUSION AND RECOMMENDATION 

 

7.0 Introduction 

The concluding chapter of this thesis summarises the research methods, findings, contributions 

to knowledge, recommendations, and future studies. The experience of the researcher towards 

the success of the research studies is also shared in this chapter. The chapter describes how the 

study design and methods addressed the research questions, aim, and objectives. In addition, it 

also provides recommendations for interventions for any public health problems identified. 

Furthermore, chapter seven highlights the significance of the different processes used in 

achieving the study’s findings that contribute to improving the quality of life of the general 

population.  

The processes employed in this study ensure the effective completion of the project. The pilot 

study provided preliminary evidence and information to compare and contrast with evidence 

and information from searched literature. Evidence from searched literature was used to gather 

information about the area of study and the targeted occupation and participants. However, this 

information was not sufficient for the researcher to determine the challenges and risks 

associated with conducting research in the study area, the possibility of getting accessibility to 

RPSs and obtaining approval from government offices that could interfere with the successful 

completion of the study. In addition, there was limited information in the existing literature 

about the retail petrol stations and retail petrol station employees within the chosen study area. 

The pilot study helped gather vital information through questionnaires, observation, and a 

checklist. The pilot study also provided the opportunity to test and obtain key data that helped 

in the development of the research tools used in the main study. Essential information from the 

pilot study assisted the researcher in reducing the main study from being lengthy and time-

consuming by excluding residential and shop occupants due to the unwillingness of participants 

and challenges encountered during the administration of questionnaires in the pilot study. The 

pilot study findings discussed in chapter four show that the retail petrol stations in Ilorin are 

workplace settings that are likely to pose health risks to the people in and around their vicinity.   

The successful administration of the SF-36 questionnaires used in collecting the participants’ 

quality of life data was possible because of the first evidence obtained from the pilot study that 

shows their educational level and understanding of the questionnaire when tested. The time 

used for administering the SF-36 questionnaire was reduced because the time for seeking 
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accessibility approval from retail petrol station owners and employees was excluded by using 

the same selected retail petrol stations, and employees willing to participate in the research 

during the pilot study. However, consent was obtained again from participants to ensure that 

they were voluntarily willing to continue participating in the study. The findings of the quality 

of life survey presented and discussed in chapter five show no statistical difference between 

the quality of life of retail petrol station employees and the selected representative of the 

general population (university population). These results could be associated with the result of 

the pilot study that indicated 83% of the employees had just worked for less than a year to five 

years  while only 17% had worked between six to ten years. The potential reasons why more 

employees had worked in the RPS between the period of less than a year to five years could be 

associated with the findings in the qualitative study. The findings show that RPSA regards their 

job as temporary and an alternative occupation for gaining experience and earning money to 

start their own business or further their education. Also, RPSA considers working in the RPS 

as an occupation with job insecurity and without career prospects.  

The poor use of PPE and limited health and safety training of RPSE reported in the pilot study 

could be associated with the poor health risk awareness of retail petrol station owners and the 

lack of provision of PPE in RPS reported in the qualitative study findings. In addition, the retail 

petrol station owners stated that one of the reasons for being unable to support and promote 

occupational health and safety within their stations was financial difficulties, as they find it 

challenging to access loan or any form of credit from financial institutions to fund their 

business. Also, RPS owners regard the opportunities given to RPSA to work in the petrol 

station as a favour because the experience requirement was not requested in the job application. 

They are trained when employed, thereby giving fresh graduates the opportunity to gain 

working experience. Furthermore, the findings from the qualitative study emphasise that a 

collaborative effort among government officials, business owners, employees and the general 

population is needed to tackle the health risks posed by the retail petrol station to its employees, 

the general population, and the environment. The research method and findings are summarised 

in sections 7.1 and 7.2. 
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7.1 Summary of Research Method 

The research adopted a mixed-method design using both quantitative and qualitative methods. 

The study was conducted as cross-sectional research over a given time. Ethical approval and 

accessibility approval was crucial, and these were obtained from the relevant bodies. Ethical 

approval was obtained from the Cardiff Metropolitan University ethics committee and Kwara 

State University (KWASU) ethics committee (Appendix 1A and 1B). Accessibility and 

notification of the research study were approved by the Department of Petroleum Resources 

(DPR), Independent Petroleum marketer Association of Nigeria (IPMAN), and Major Oil 

Marketer Association of Nigeria (MOMAN)) even before the commencement of the pilot study 

(see appendix 1C to 1G). The pilot study explored the background information of the research 

and the feasibility of the study within speculated time and available resources.  The pilot study 

findings directly fed into the quantitative stage of the main study. Also, the quantitative results 

directly fed into the interview and focus group discussions. Quantitative research was 

conducted with managers, attendants, students, and staff from selected retail petrol stations and 

a university. The qualitative study was conducted with retail petrol station owners, attendants, 

managers, public health officers, and environmental health officers in service at the time of the 

research study. Interview and focus group discussions were conducted face to face by the 

researcher. Figure 7.1 shows the visual summary of the research method from the pilot study 

to the main study stage, comprising both quantitative and qualitative stages.  

 

 

 

 

 

Figure 7.1. Visual summary of research methods 
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7.2 Summary of Research Findings 

Summary of the pilot study stage and the main study stages findings are briefly discussed to 

give an overview of the research findings. The discussion shows how some of the findings in 

the main study addressed issues identified in the pilot study. Furthermore, the insightful 

qualitative findings also provided a further explanation of the main study’s quantitative 

findings. 

 

7.2.1  Summary of pilot study findings 

The results were discussed and presented in chapter four of this thesis concerning the pilot 

study. In summary, the retail petrol stations in Ilorin and their location were surveyed at the 

time of the field study. The obtained coordinates were used to create a map in fig 4.2 in chapter 

four, showing the distribution pattern of retail petrol stations in Ilorin. Within the three local 

governments in Ilorin, a total number of 297 retail petrol stations were identified at the time of 

the survey comprising both functioning and non-functioning stations. Regarding the ownership 

of the retail petrol stations identified, less than 50% were owned by MOMAN, and IPMAN 

owned more than 50%. Petrol, kerosene, and diesel were the three major petroleum products 

sold at the retail petrol stations in Ilorin, but at some of the stations’ sales of cooking gas had 

been added.  

The retail petrol stations operate 7days of a week from 5 am to 10 pm or 12 am-midnight. An 

estimated percentage of 83% of the retail petrol station in the study had between one to 10 

employees. About 92% of the identified retail petrol stations were located in close proximity 

to shops, hospitals, schools, and houses, i.e., less than 30 meters to listed premises, while only 

8% were located within or more than 30 meters to shops, hospitals, schools, and houses per the 

DPR regulation for retail petrol stations. The two major reasons why more than 90% of the 

retail petrol stations were located in close proximity to public premises are due to retail petrol 

stations not adhering to government policies and building its station close to a large population 

as a potential market strategy, or the public is not adhering to government town planning and 

development policies thereby erecting buildings close to existing retail petrol stations. 

The dominant male gender was found in the position of retail petrol station manager; therefore, 

the managers in the study were all male. The majority of the retail petrol station manager in the 

study were aged 30 years and above, married, and had a higher educational degree. Also, the 

highest percentage of the attendants were male. The majority of the retail petrol station 
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attendants were educated with a degree from polytechnics or university, single and aged 25 to 

31 years. Only 30% of the attendants in the studies claimed to work 7days a week, while others 

claimed to work 5 days a week, having two days off. Furthermore, about 83% of the retail 

petrol station attendants have only worked for less than a year to 5years. Poor use of personal 

protective equipment and poor hand hygiene were observed among retail petrol station 

attendants. 

Noise pollution from vehicles refuelling at the stations and generators used by the retail petrol 

stations, fire outbreaks, and air pollution associated with retail petrol stations was the major 

concern highlighted by residential and shop occupants close to the retail petrol station. In 

conclusion, the retail petrol stations in the study were identified as potential contributors to 

environmental pollution through the air, water, land, noise pollution, health risk factors, and 

fire hazards. Poor safety management was also observed among the retail petrol stations in the 

study.  

  

7.2.2 Summary of main study findings 

The main tool used in the quantitative stage was the short form-36 (SF-36) questionnaire. The 

SF-36 questionnaire was used to collect quality of life related information from the retail petrol 

station employees (attendant and manager) and a comparison population comprising university 

students and staff. This comparison group were selected based on the findings from the pilot 

that the retail petrol station employees were educated in higher education. 89 % of the selected 

participants returned their SF-36 questionnaire completed, and only 11% of the participants 

returned their SF-36 questionnaire incomplete. Regarding the findings in the quantitative stage 

of the main study, the quality of life of the retail petrol station employees (RPSE) was compared 

to the population of a university with similar socio-demographic characteristics. The 

participant's quality of life was scored according to the eight domains in the SF-36. However, 

the average score difference between retail petrol station employees and the university 

population (university population) was small. The retail petrol station employees scored higher 

in five quality of life domains (physical functioning (PF), role of physical functioning (RPF), 

vitality (VT), social functioning (SF), and general health (GH)), showing that the retail petrol 

station employees had a better quality of life in those domains than the university population. 

The retail petrol station employees had a lower average score than the university population in 

three quality of life domains (emotional well-being (EW), role of emotional well-being (REW), 
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and bodily pain (BP)), thereby indicating that the retail petrol station employee had poor quality 

of life in those three domains than the university population. But only in the domain of REW, 

VT, and BP were the scores of retail petrol station employees statistically significantly different 

from the university population. The average scores of the eight quality of life domains 

comparing the retail petrol station employee to the university population are shown in the 

quality of life domain chart in figure 7.2.  

In the physical component summary (PCS) and mental component summary (MCS) of the 

quality of life domain, the difference in the average score of the retail petrol station employees 

and the university population is very little, but the retail petrol station employees scored the 

same as the university population in PCS while retail petrol station employees scored lower 

than university population in MCS. The study results show no difference between the quality 

of life PCS of retail petrol station employees and the university population, and the retail petrol 

station employees had poor MCS quality of life than the university population. The average 

score of the PCS and MCS of the retail petrol station employees and the university population 

are compared in figure 7.3. In conclusion, there was statistically no significant difference 

between the retail petrol station employees and the university population’s physical and mental 

component summary quality of life. 

 

 

 

 

 

 

 

 

 

 

Figure 7.2. Visual representation of retail petrol station employee and 
university population quality of life domain average scores 
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Regarding the qualitative stage of the research study, the findings show that the awareness of 

health risks related to working in a retail petrol station is poor among the retail petrol station 

owners. Due to poor safety awareness and knowledge among the retail petrol station owner, 

there was poor safety management practice, an absence of appropriate PPE for staff, and less 

concern for retail petrol station employees’ health and safety at work. In addition, these 

identified issues explain why poor use of PPE and poor safety management were observed and 

reported in the pilot study findings.    

The retail petrol station employees have a good awareness of health risks related to working in 

the retail petrol station. Despite being aware of the potential dangers of working in the retail 

petrol station, most employees engage in the job as a potential source of daily living and lack 

of employment in Nigeria. The majority of the retail petrol station employees work in the retail 

petrol station to work for a short period to look for better employment opportunities, earn 

money for further education, and start their own business. The lack of considering a job in a 

retail petrol station as a prospective career among the retail petrol station employees clarifies 

why more than 80% of the retail petrol station employees in the study were reported to have 

only worked for less than a year to 5years. The fewer years the retail petrol station employees 

had worked could be the reason for the statistically non-significant difference in the physical 

and mental component summary between retail petrol station employees and university 

Figure 7.3. Visual representation of retail petrol station employee and 
university population physical and mental component summary of the 
quality life domain average scores 
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population quality of life domain in the quantitative finding. Retail petrol station employees 

recognise the need for appropriate PPE when carrying out their duties, but they believe that the 

provision of this PPE is the responsibility of the employer rather than their responsibility. 

The public health officer and environmental health officers interviewed in the study have good 

knowledge of health risks associated with working in the retail petrol station and the 

environmental risks associated with the operation of retail petrol stations. The officers also 

believe that retail petrol station owners are aware of health and environmental risk factors 

associated with operating retail petrol stations but feign ignorance to avoid further financial-

related responsibilities. The public health and environmental officers agreed that there is 

inadequate adherence to government regulations, guidelines, and policies among retail petrol 

stations. So, they suggested the need to improve enforcement of related government regulations 

and policies to reduce retail petrol stations’ associated risks. The environmental health officer 

suggested collaboration among relevant organisations and retail petrol stations in tackling 

environmental issues related to retail petrol stations. Most importantly, the officers ensure that 

they are ready to support and participate in interventions, health, and environmental 

improvement programs to reduce potential risk factors associated with the operation of the 

retail petrol station.  

7.3. Summary of research findings regarding the research aim, objectives, questions, 

and hypothesis 

In this study, four research hypotheses were tested. The findings in this study provide evidence 

to either accept the null hypothesis or accept the alternative hypothesis. Figure 7.3 in the 

conclusion chapter shows that the retail petrol station employee has the same quality of life 

physical component as their peer in the university population; therefore, the null hypothesis 

was accepted, and the alternative hypothesis was rejected in hypothesis 1. Regarding 

hypothesis 2, figure 7.3 shows that the university population had a higher average score in the 

quality of life mental component summary. The null hypothesis stating that "retail petrol station 

employee quality of life mental component is the same as their peers in other occupation 

(university population)" was rejected, and the alternative hypothesis was accepted based on the 

summary in figure 7.3. Figure 7.4 shows the summary of the findings that provide results to 

accept the alternative hypothesis in hypotheses 3 and 4, stating that "retail petrol station 

manager quality of life physical and mental component is better than the retail petrol station 

attendant."  
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Figure 7.5 shows the visual representation of both the physical and mental component summary 

of the quality of life domain for male and female retail petrol station employees. i.e., the male 

retail petrol station employee’s quality of life physical and mental component is better than the 

female retail petrol station employee. Figure 7.6 shows a visual representation of the average 

score for both physical and mental component summary of the quality of life domain for 

married and single retail petrol station employees. The married retail petrol station employee’s 

quality of life physical and mental component is better than the single retail petrol station 

employees. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.4. Visual representation of retail petrol station manager and 
attendants’ physical and mental component summary of the quality life 
domain average scores 

Figure 7.5. Visual representation of retail petrol station employee 
male and female physical and mental component summary of quality 
life domain average scores 
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The research met all its study objectives by conducting an in-depth literature review identifying 

knowledge for translational prospects and the methodology and methods used in this study 

narrated in chapters two and three of this thesis. In addition, the total number of retail petrol 

stations and their location in the study area were identified, and the information was used to 

create a geographical location of the retail petrol stations on the Ilorin map. The map for the 

distribution of retail petrol stations in Ilorin can be found in figure 4.2 in chapter four of this 

thesis. Retail petrol stations close to public, residential, and commercial centres were noted.  

The researcher developed the questionnaire to assess and obtain information about the 

characteristics, environmental, and health risk concerns of residential and shop occupants in 

close proximity to the retail petrol stations used in the study. All the findings for the study 

objectives were reported in chapter four and under the summary for the pilot study in this 

chapter. Safety measures and occupational health and safety practices were observed using an 

observational checklist and field notes, and the findings were also reported in chapter four.  

Furthermore, SF-36 was used to collect quality of life data for retail petrol station employees, 

and their quality of life was compared to a similar group from a university population. The 

findings for the quality of life of the retail petrol station employee and the university population 

are reported in chapters five and seven. Focus group discussion and an interview were 

conducted with retail petrol station owners and employees, environmental health officers and 

Figure 7.6. Visual representation of married and single retail petrol 
station employees’ physical and mental component summary of the 
quality life domain average scores 
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public health officers to assess their risk awareness and perception of health risks associated 

with operating and working in the retail petrol station. The interview and focus group findings 

reported in chapter six provided more enlightenment on issues identified during the study. All 

the research results were integrated to provide beneficial information relating to the general 

body of knowledge.  

All the eight study objectives highlighted in chapter one were achieved, contributing to the 

provision of answers to the five research questions and achieving the study’s aim. The study 

aimed "to assess the practice of safety measure, perception & awareness of health hazards 

related to working in retail petrol station among retail petrol station employee and the quality 

of life of retail petrol station employees in Ilorin. It also aimed to assess the awareness and 

perception of retail petrol station owners, environmental and public health government officers, 

and determine the health risks concern of population sub-groups living and working in close 

proximity to the retail petrol stations in Ilorin".  

 

7.4 Researcher Experience and Challenges Encountered During the Study 

The study was an exploratory learning experience that led to the acquisition of knowledge. 

Although developing literature for this study was challenging because of the limited published 

article relating to the research area in Nigeria. Information from published studies conducted 

in different developing countries with limited literature from Nigeria was translated into 

knowledge that was used for this study. The literature helped to give an overall understanding 

of issues associated with retail petrol stations.  

Obtaining approval from retail petrol station owners to access their employees and gain access 

to their stations was a daunting task because some owners were well-respected elderly 

individuals. So, a home visit with colleagues was made to get approval from selected retail 

petrol station owners.  Also, it was challenging to recruit retail station owners for the focus 

group, and the invitation sent to attendants and managers for focus group discussion was 

received, but none of them honoured the invitation. Furthermore, the retail petrol station owner 

and manager had to be appropriately briefed to assure them that all information obtained would 

be used solely for research purposes. Their station’s names will be anonymous, and their 

opinions will not be reported to the government to be used against them. With this assurance, 

the participant was confident and relaxed to participate in the research.   
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Cultural and societal practice for the research location was observed for the success of the 

study. Working with a local university in Ilorin was very helpful in accessing the stakeholders. 

The majority of the stakeholders were welcoming after making an introduction as a PhD 

student at the local university (KWASU). Because the majority of their children or relatives 

also attend the university. Also, some of the stakeholders were impressed to see a young female 

researcher doing her PhD, so they offered help contacting stakeholders who were hard to reach 

for the researcher. 

The researcher wore appropriate dressing and used appropriate language, late working in the 

evening was excluded, and no valuables were carried during field activities to ensure safety as 

a lone worker. Although, some risks related to lone working as a female researcher, such as 

unwanted sexual advances, were experienced. But the assistance and prompt suggestions from 

the supervisory team and the collaborating local university helped manage and eliminate 

potential risks identified or experienced.  

Overall, the study was filled with exciting and knowledgeable experiences. The researcher 

worked with students and lecturers at the collaborating university, thereby educating and 

sharing knowledge with students in different fields of study. The researcher was also able to 

contribute to community development activities during the study.  

 

7.5 Conclusion 

In Nigeria, the number of retail petrol stations keeps increasing due to the lucrative petroleum 

market as a major fuel and economic capital source in the country. Therefore, assessing how 

the retail petrol station contributes to the health and environmental risks within the country is 

vital in ensuring the safety and well-being of Nigeria's population. Also, there is limited in-

depth research about related health risks associated with working in the retail petrol station, 

knowledge of risk awareness among owners and employees of the retail petrol station, and the 

quality of life of people working in the retail petrol station. This study has provided findings to 

inform related health risks associated with working at retail petrol stations, risk awareness 

knowledge in the retail petrol station, quality of life of retail petrol station employees, and 

government officers’ views and recommendations towards improving health and 

environmental risk factors concerning retail petrol stations. The set study aim & objectives 

were achieved, the research question was answered, and the study hypothesis was proven.  
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The findings from the study were able to identify that majority of retail petrol station attendants 

in Ilorin were young male adults, unmarried, and had more than twelve years of education. 

Indigenous private owners owned many retail petrol stations in Ilorin with poor occupational 

health and safety practices due to the lack of knowledge about risks associated with working 

in a retail petrol station. The retail petrol station attendants had no career prospects working 

retail petrol stations because most were engaged in the job due to lack of employment in the 

desired occupation. Also, the knowledge of retail petrol station related health risks and job 

insecurity of working in retail petrol stations contributed to the discouragement of career 

prospects. There is a higher rate of non-adherence to government policy and regulation among 

retail petrol stations in the study. The study identified that policies and regulations related to 

retail petrol stations need to be reviewed and updated to address identified problems. 

Furthermore, the government officers in the study recommended collaborative partnerships 

among retail petrol station owners, policymakers, retail petrol station employees, 

environmental health officers, and other NGOs to address issues related to retail petrol stations. 

The findings from this study support the improvement of quality of life among retail petrol 

station employees and the general public and guide intervention to address problems related to 

the retail petrol stations. In addition, the study promotes the need for and importance of good 

occupational health and safety practices. Also, it highlights the need to define and refine 

policies and guidelines related to retail petrol stations operation in Nigeria. 

 

7.6 Recommendation 

The following recommendations are made for petrol station owners, petrol station attendants, 
government officers and the university population. 

 

Classification of Recommendations based on Stakeholders 

Retail Petrol Station Owner 

❖ The use of soundproofing material in building retail petrol station generator houses 

should be introduced to retail petrol station owners. The use of sound-reducing material 

will help address noise pollution reported by retail petrol station workers, residential 

occupants and shop occupants close to the retail petrol station. 

❖ Provision of appropriate PPE for employees at the retail petrol station. 
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❖ Provision of career progression opportunities for employees in retail petrol stations. 

 

Petrol Station Attendants 

❖ Posters with fire-resistant material outlining the procedure for using fire extinguishers 

should be placed at each retail petrol station to constantly remind and educate retail 

petrol station employees on fire safety. 

❖ The use of PPE and practice of hand hygiene should be promoted among retail petrol 

station employees. 

❖ Increase awareness of good safety practices among retail petrol station attendants. 

❖ Raise awareness to increase understanding of health risk factors associated with 

working in a retail petrol station 

 

Government Officers 

❖  Raise awareness and train residential and shop occupants close to the retail petrol 

station to own and use fire extinguishers in case of fire hazards to reduce the potential 

of fire spreading to the nearby retail petrol stations. 

❖ Increase safety awareness for customers visiting retail petrol stations through radio, 

television adverts, billboards, and posters. 

❖ There should be educative intervention targeted at retail petrol station owners to 

increase their awareness of risks associated with working in the retail petrol station and 

educate them on occupational health safety management. 

❖ Governmental officers working close to retail petrol stations should collaborate with 

retail petrol stations, educational institutions, research organisations, and non-

governmental organisations to promote general well-being and address health and 

environmental problems associated with retail petrol stations. 

❖ Pre-medical assessment for retail petrol station employees should be encouraged before 

they are employed to avoid the aggravation of any current medical conditions by health 

risks associated with working in the retail petrol station.  
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❖ Government policies and guidelines need to be refined to promote effective 

occupational health and safety practices and management among retail petrol stations. 

❖ Information from refined and updated policies should be disseminated appropriately to 

retail petrol stations and government organisations working closely with retail petrol 

stations. 

 

University population 

❖ The Kwara State University should create more programs within the university that 

encourage good health and well-being among the university population. 

❖ Health and well-being educative materials should be provided to increase the awareness 

of the university population on the benefit and importance of good health and well-

being.  

❖ Research initiatives should be encouraged within the university to monitor students’ 

quality of life in different departments from the first year to the final year. 

❖ Sports and exercise centres should be built within the university with subsidised 

membership fees for staff and students to promote health and well-being among the 

university population. 

 

Classification based on Short and Long Term Achievable Recommendations  

Short Term Achievable Recommendations 

❖ The use of PPE and practice of hand hygiene should be promoted among retail petrol 

station employees. 

❖ Increase awareness of good safety practices among retail petrol station attendants. 

❖ Provision of appropriate PPE for employees at the retail petrol station. 

❖ Raise awareness and train residential and shop occupants close to the retail petrol 

station to own and use fire extinguishers in case of fire hazards to reduce the potential 

of fire spreading to the nearby retail petrol stations. 

❖ Increase safety awareness for customers visiting retail petrol stations through radio, 

television adverts, billboards, and posters. 
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❖ Posters with fire-resistant material outlining the procedure for using fire extinguishers 

should be placed at each retail petrol station to constantly remind and educate retail 

petrol station employees on fire safety. 

❖ The Kwara State University should create more programs within the university that 

encourage good health and well-being among the university population. 

❖ Health and well-being educative materials should be provided to increase the awareness 

of the university population on the benefit and importance of good health and well-

being.  

 

Long Term Achievable Recommendations 

❖ The use of soundproofing material in building retail petrol station generator houses 

should be introduced to retail petrol station owners. The use of sound-reducing material 

will help address noise pollution reported by retail petrol station workers, residential 

occupants and shop occupants close to the retail petrol station. 

❖ There should be educative intervention targeted at retail petrol station owners to 

increase their awareness of risks associated with working in the retail petrol station and 

educate them on occupational health safety management. 

❖ Governmental officers working close to retail petrol stations should collaborate with 

retail petrol stations, educational institutions, research organisations, and non-

governmental organisations to promote general well-being and address health and 

environmental problems associated with retail petrol stations. 

❖ Pre-medical assessment for retail petrol station employees should be encouraged before 

they are employed to avoid the aggravation of any current medical conditions by health 

risks associated with working in the retail petrol station.  

❖ Government policies and guidelines need to be refined to promote effective 

occupational health and safety practices and management among retail petrol stations. 

❖ Information from refined and updated policies should be disseminated appropriately to 

retail petrol stations and government organisations working closely with retail petrol 

stations. 
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❖ Research initiatives should be encouraged within the university to monitor students’ 

quality of life in different departments from the first year to the final year. 

❖ Sports and exercise centres should be built within the university with subsidised 

membership fees for staff and students to promote health and well-being among the 

university population. 

 

7.7 Future Studies 

❖ Studies could be conducted to assess the quality of life of retail petrol station employees 

who have worked in a retail petrol station in Ilorin for three years and above. 

❖ A study to assess the effect of physical activities on the quality of life of retail petrol 

station employees should be carried out.  

❖ A study to assess stress and its effect on retail petrol station employees in different 

states in Nigeria could be conducted. 

❖ Studies with intervention on occupational health and safety management in retail and 

promotion of well-being among retail petrol station employees should be carried out. 

❖ Studies could be conducted to assess the quality of work life for retail petrol station 

employees.  

❖ A study could be carried out to investigate changes in the health condition of retail 

petrol station employees in Ilorin at different intervals of their employment.  

❖ A study assessing the quality of life of retail petrol station employees in other countries 

could be conducted. 

❖ Studies could be conducted to explore the perception and risk awareness of retail petrol 

stations in other countries. 

❖ Studies could be carried out to explore career progression opportunities for retail petrol 

stations in other countries.   
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 Appendix 4A 

 

 

 

 

Study ID Reference Number: 9264 

 

Field Checklist 
 
Country ________________________ 
 
Date___________________________ 
 
City/Town ______________________ 
 
Retail petrol station _________________________ 
 
 
Prompting questions YES NO Comments 

 
Fire extinguisher 

 

   

 
No smoking 

 

   

 
Switch off engine 

 

   

 
Sandbox 

   

 
No phones 
 

   

 
IN and EXIT sign 
 

   

 
Alternative source of power (Generator) 
 

   

 
What is the composition of pavement of the 
forecourt? Concrete  
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Tanker trucks earthed before starting and 
throughout products discharge? 
 

   

 
Is the tanker fill exclusion zone clearly marked on 
the forecourt?  
 

   

 
Do motor cyclists and their passengers dismount 
from their machines? 
 

   

 
Is there Sign of fuel spillage around pumps? 
 

   

 
Use of phone by attendants during petrol 
dispensing? 
 

   

 
Use of phone by customers during petrol 
dispensing? 
 

   

 
Do motor bike passenger dismount before 
dispensing? 
 

   

 
Is there pile of combustible refuse or pile of debris 
around the petrol station? 
 

   

 
Any type of personal protective worn by attendants 
(e.g., gloves, nose mask, safety goggle, safety 
boot)? 
 

   

 
Proper lighting around the dispensing pump? 
 

   

 
Is there fire safety assembly point? 
 

   

 
Do attendants practice proper handling of nozzle 
during dispensing? 
 

   

 
Is the dispensing nozzle stretched when used? 
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Appendix 5A 

Study ID Reference Number: 9264 

Focus Group Interview Guide (Retail petrol station owner) 

Title: Environmental risk factor identification and assessment of health outcomes on 
selected subjects in and around the vicinity of petrol stations in Ilorin, Kwara State, 

Nigeria. 

 

My name is Abosede Lawal, an academic researcher at Cardiff metropolitan university. I would 
like to thank you all for taking the time to participate in this focus group discussion. The 
objective of the focus group discussion is to explore the perception of retail petrol station 
owners of environmental and health risk factors associated with the operation of a retail petrol 
station.  This study is for academic study only.  

The focus group discussion should take 20 to 30 minutes. Ten questions will be asked. The 
session will be recorded for everyone’s response to be accurately captured. Responses will be 
kept confidential and only be shared with members of the research team. You are free to 
withdraw at any time during the discussion.  

 

Questions 

1. Please can you briefly introduce yourself and the number of retails petrol stations owned? 

2. How long have you been running the business of petrol station operations? 

3. What are the challenges encountered in running a retail petrol station in Ilorin? 

4. What are the financial challenges of operating a retail petrol station? 

5. What are the hazards associated with operating a retail petrol station? 

6. What is the salary range of retail petrol station attendants at your stations? 

7. What is your view on the health impact of operating a retail petrol station on you as the 
owner? 

8. What is your view on the health impact of the retail petrol station on attendants at the 
stations? 

9. How can you improve the health and safety of your customers and workers? 

10. What is your view on supporting government or research institutions on programs to 
promote the health of workers in retail petrol stations?  

 

Thank you very much for your  time and participation 
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Appendix 5B  

Study ID Reference Number: 9264 

Focus Group Interview Guide (Attendant) 

Title: Environmental risk factor identification and assessment of health outcomes on 
selected subjects in and around the vicinity of petrol stations in Ilorin, Kwara State, 

Nigeria. 

 

My name is Abosede Lawal, an academic researcher at Cardiff metropolitan university. I would 

like to thank you all for taking the time to participate in this focus group discussion. The 

objectives of the focus group discussion are to explore the perception of retail petrol station 

attendants on environmental and health risk factors associated with working in a retail petrol 

station.  This study is for academic study only.  

The focus group discussion should take 20 to 30 minutes. Fifteen questions will be asked. The 

session will be recorded for everyone’s response to be accurately captured. Responses will be 

kept confidential and only be shared with members of the research team. You are free to 

withdraw at any time during the discussion.  

 

Questions 

1. Please can you briefly introduce yourself and your position at this retail petrol station? 

2. How long have you been working as a retail petrol station attendant? 

3. What are the reasons for taking up the job role of an attendant? 

4. Where have you worked before working as a retail petrol station attendant? 

5. How long do you see yourself working as a retail petrol station attendant? 

6. What are your future career prospect? 

7. What are the challenges you encounter as a retail petrol station attendant? 

8. What are the hazards you have encountered as a retail petrol station attendant? 

9. What are your health concern associated with working in a retail petrol station? 

10. What is your general experience working as a retail petrol station attendant? 
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11. Based on your view, what are the things your company can do to improve the health of 

their employee? 

12. What types of personal protective equipment are provided and used at the retail petrol 

station where you work? 

13. What are your views on the correct use of personal protective equipment if provided by the 

retail petrol station? 

14. What are your views on buying your personal protective equipment when not provided by 

the retail petrol station where you work?  

15. What are the factors used for laying off an employee from their role as an attendant? 

 

Thank you very much for your time and participation 
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Appendix 5C 

Study ID Reference Number: 9264 

Interview Guide (Manager) 

Title: Environmental risk factor identification and assessment of health outcomes on 
selected subjects in and around the vicinity of petrol stations in Ilorin, Kwara State, 

Nigeria. 

 

My name is Abosede Lawal, an academic researcher at Cardiff metropolitan university. I would 

like to thank you all for taking the time to participate in this focus group discussion. The 

objectives of this interview are to explore the perception of retail petrol station managers on 

environmental and health risk factors associated with working in a retail petrol station.  This 

study is for academic study only.  

The focus group discussion should take 10 to 20 minutes. Ten questions will be asked. The 

session will be recorded for everyone’s response to be accurately captured. Responses will be 

kept confidential and only be shared with members of the research team. You are free to 

withdraw at any time during the discussion.  

 

Questions 

1. Please, kindly introduce yourself 

2. What is your position and role at the retail petrol? 

3. How long have you been a manager at this retail petrol station? 

4. In total, how long have you worked in retail petrol stations? 

5. Based on your working experience, what are your views on the effect of working in a retail 

petrol station on your health? 

6. What are the emergency provision available for customers and employees at this retail 

petrol station? 

7. What are your ideas on how the station can improve the safety and health of their 

employee? 

8. How can the retail petrol station promote good hygiene among its employees? 
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9. What are the provisions for first aid equipment and trained personnel in this retail petrol 

station? 

10. What are your views on your station supporting program or initiative that promote the 

health of worker across retail petrol station?  

Thank you very much for your time and participation 
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Appendix 5D 

Study ID Reference Number: 9264 

Interview Guide (Public Health Officer) 

Title: Environmental risk factor identification and assessment of health outcomes on 
selected subjects in and around the vicinity of petrol stations in Ilorin, Kwara State, 

Nigeria. 

 

My name is Abosede Lawal, an academic researcher at Cardiff metropolitan university. I would 

like to thank you all for taking the time to participate in this focus group discussion. The 

objectives of the interview are to explore the awareness and perception of public health officer 

on environmental and health risk factors associated with retail petrol stations.  This study is for 

academic study only.  

The focus group discussion should take 10 to 20 minutes. Ten questions will be asked. The 

session will be recorded for your response to be accurately captured. Responses will be kept 

confidential and only be shared with members of the research team. You are free to withdraw 

at any time during the discussion.  

 

Questions 

1. Please, kindly introduce yourself and the position  

2. What is your position and roles within the ministry of health. 

3. How long have you work in the department of public health? 

4. In a summary, kindly describe the function of the public health department? 

5. What are the ongoing project been undertaking by the public health department? 

6. What are the challenges encountered in delivering public health intervention in Ilorin? 

7. What projects or activities are undertaken by the department of public health relating to 

retail petrol stations in Ilorin? 

8. What are the identified health and environmental risk factors relating to retail petrol 

stations considered a public health issue. 
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9. How do you partner with other ministries and businesses in delivering public health 

intervention? 

10. What are the provisions available for the department of public health to collaborate with 

the educational institution and research institution in tackling public health issues? 

 

Thank you very much for your time and participation 
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Appendix 5E 

 

Study ID Reference Number: 9264 

Focus Group Interview Guide (Environmental Health Officer) 

Title: Environmental risk factor identification and assessment of health outcomes on 

selected subjects in and around the vicinity of petrol stations in Ilorin, Kwara State, 

Nigeria. 

 

My name is Abosede Lawal, an academic researcher at Cardiff metropolitan university. I would 

like to thank you all for taking the time to participate in this focus group discussion. The 

objectives of the focus group discussion are to explore the awareness and perception of 

environmental health officers on environmental and health risk factors associated with retail 

petrol stations and their recommendations on tackling identified issues.  This study is for 

academic study only.  

The focus group discussion should take 20 to 30 minutes. The research will give a presentation 

on the research project highlighting outcomes and potential recommendations for 30 mins. 

After the presentation, officers will be asked to briefly comment on the presentation and 

recommend possible ways or activities to tackle identified issues. The session will be recorded 

for everyone’s response to be accurately captured. Responses will be kept confidential and only 

be shared with members of the research team. You are free to withdraw at any time during the 

discussion.  

 

Questions 

1. Please introduce yourself and the position held as an environmental health officer. 

2. Briefly comment on the outcomes discussed in the presentation and recommend ways to 

tackle identified issues relating to the retail petrol station in Ilorin. 

 

Thank you very much for your participation and recommendations 
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Appendix 5A Conference Poster 



383 
 

Appendix 5B: Conference paper 
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Appendix 5C: Published Paper 
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