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ABSTRACT 

Air pollution in Nigeria's urban areas, driven by rapid urbanization, industrialization, and human activities, 

poses significant public health and environmental challenges. This review discusses the sources, trends, and 

impacts of air pollution across the country, highlighting the seasonal and regional variations in air quality. 

Major sources of pollutants, including industrial emissions, vehicular exhaust, biomass burning, and waste 

management practices, are examined, along with their contribution to particulate matter (PM), nitrogen oxides 

(NOx), carbon monoxide (CO), sulfur oxides (SOx), and 1-nitropyrene (1-NP) levels. The health impacts of air 

pollution are profound, affecting respiratory, cardiovascular, reproductive, and neurological systems. 

Vulnerable groups, including children and pregnant women, are particularly at risk. Furthermore, air pollution 

contributes to environmental degradation, economic losses, and reduced life expectancy. The review 

emphasizes the need for effective policies and interventions to mitigate air pollution and improve public 

health. Addressing these issues is crucial for safeguarding the well-being of Nigeria's growing urban 

population and ensuring sustainable development. The urgent need for comprehensive air quality management 

strategies and public awareness initiatives is underscored to prevent the long-term consequences of air 

pollution on health and the environment. By implementing effective policies, embracing cleaner technologies, 

and raising public awareness, Nigeria can tackle air pollution and protect the well being of its growing urban 

population. A commitment to these measures will not only improve air quality but also contribute to 

sustainable development and a healthier future for all.  

Keywords: air pollution, urbanization, health hazard, economic loss, Nigeria  

INTRODUCTION 

Nigeria, located in West Africa, is bordered by Benin Republic to the west, Niger to the north, Chad to the 

northeast, and Cameroon to the east [1]. The country covers an area of approximately 923,768 square 
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kilometres, making it the 32nd largest country in the world. The Niger and Benue Rivers are the two major 

rivers, forming a confluence at Lokoja and flowing into the Gulf of Guinea. Nigeria's climate varies 

significantly, from the tropical climate in the south to arid conditions in the north [2].  

Nigeria has experienced rapid urbanization over the past few decades. Approximately 52% of people reside in 

urban settings as of 2020, a considerable rise from 17% in 1960 [3]. The urbanization rate is driven by both 

natural population growth and rural-to-urban migration [3]. Major urban centres include Lagos, Kano, Ibadan, 

Onitsha, Abuja, and Port Harcourt. Nigeria's largest metropolis, Lagos, is the country's financial and 

commercial centre and is among the world's fastest-growing cities. Rapid urbanization has led to the expansion 

of cities, increased demand for housing, infrastructure, and services, and significant environmental challenges, 

including air pollution [3,4].  

Air quality is a critical environmental and public health issue [5]. In Nigeria, understanding air quality and its 

implications for public health is crucial due to the rapid urbanization, industrialization, and significant 

population growth that the country has experienced. Poor air quality has direct and severe impacts on health, 

the environment, and the economy [6]. One significant risk factor for some health problems is air pollution [7] 

Air pollution is a global health hazard, significantly affecting respiratory, cardiovascular, and overall health. In 

Nigeria, exposure to high levels of air pollutants, such as particulate matter (PM), nitrogen oxides (NOx), 

sulfur oxides (SOx), carbon monoxide (CO), 1-nitropyrene (1-NP), and ozone, is associated with respiratory 

and cardiovascular diseases, adverse pregnancy outcomes, and increased mortality rates [7]. Recent studies 

emphasize the role of air pollution in contributing to millions of premature deaths globally every year, making 

it the second leading risk factor for mortality, surpassed only by high blood pressure. Studies have shown a 

strong link between exposure to air pollution and an increased risk of cardiovascular diseases, including 

hypertension, heart attacks, stroke also long-term exposure to air pollution in Lagos, Nigeria's largest city, was 

associated with a 20% increase in the risk of hypertension [8, 9]. Air pollution can also exacerbate other risk 

factors for heart disease, such as diabetes and obesity. Furthermore, Studies have shown that exposure to air 

pollution can impair insulin sensitivity and increase the risk of developing diabetes [10]. It can also contribute 

to weight gain and obesity by disrupting metabolic processes [10]. The mechanisms by which air pollution 

contributes to cardiovascular diseases are complex and involve several pathways, including inflammation, 

oxidative stress, and endothelial dysfunction [10]. 

Exposure to pollutants like PM2.5 and PM10 can cause or exacerbate conditions such as asthma, chronic 

obstructive pulmonary disease (COPD), and lung cancer [9]. Studies have shown that urban areas in Nigeria, 

particularly in cities like Lagos, Onitsha, and Port Harcourt, have high levels of these pollutants, leading to 

increased respiratory morbidity [9]. Additionally, pregnant women who are exposed to air pollution run a 

greater chance of experiencing unfavourable outcomes like stillbirth, premature birth, and low birth weight. 

These risks highlight the importance of monitoring and improving air quality to protect maternal and child 

health in Nigeria [11]. It is estimated in Nigeria, that thousands of premature deaths each year are attributable 

to poor air quality, emphasizing the urgent need for intervention and policy implementation [6]. 

Compromised air quality jeopardizes human health and degrades the environment [5].  Airborne pollutants 

contribute to acid rain, which damages soil composition, water resources, and biological diversity.  Pollutants 

such as ground-level ozone also harm vegetation, diminishing agricultural yields and threatening food security 

[12].  The health consequences of air pollution impose substantial economic burdens due to the treatment of 

pollution-related illnesses, and productivity declines when individuals suffer from sickness or experience 

premature mortality.  Therefore, addressing air quality challenges can generate considerable economic 

advantages by lowering healthcare expenditures and enhancing workforce productivity [13, 14].  Nigeria's 

rapid industrialization and urbanization are primary drivers of air pollution [15].  The growth of urban centers 

and the surge in vehicular traffic, industrial operations, and the utilization of generators due to inconsistent 

electricity supply are major contributors to pollutant release [16]. 

This review aims to underscore the harmful health effects of air pollution in Nigeria’s metropolitan areas and 

its health implications. 

https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (IJRSI) 

ISSN No. 2321-2705 | DOI: 10.51244/IJRSI |Volume XII Issue I January 2025 

Page 52 
www.rsisinternational.org 

 

 

 

       

                              

 

Figure I: Map of Nigeria with Bordering Countries  

Trends and Main Sources of Air Pollution in Nigeria 

Since the beginning of the millennium, there has been massive migration towards urban cities across the globe 

[16,17]. According to [17], younger African generations are speedily relocating to urban communities in search 

of greener pastures and job opportunities and Nigeria with the majority young adult population is not left out 

of this trend. Recently released data has predicted that by 2035, more people will live in urban communities 

than in rural areas contrasting the data obtained in the last two decades [18]. This rapid growth of city 

populations has the potential to escalate the number of fatalities related to air pollution. As urban areas expand, 

the concentration of pollutants can intensify, posing a significant health risk to residents [19].  

Industrial activities are a huge source of air pollution in Nigeria [20]. These activities release diverse pollutants 

into the atmosphere, including particulate matter (PM), sulfur oxides (SOx), 1-nitropyrene (1-NP), nitrogen 

oxides (NOx), carbon monoxide (CO), and volatile organic compounds (VOCs).  While these pollutants have 

varying compositions, they often share similar mechanisms of action.  Upon inhalation, these pollutants are 

metabolized by specific cytochrome P450 enzymes, which further transform them into toxic forms through 

epoxidation and hydroxylation reactions [20]. The resultant reactive metabolites forms DNA and protein 

adducts [20], induce oxidative stress and cell damage [21], initiate inflammatory responses as seen in asthma 

and chronic obstructive pulmonary diseases [20, 21], and causes several forms of cell death and non-apoptotic 

cell death, exhibiting characteristics of paraptosis and necroptosis. Industries such as cement production, steel 

manufacturing, and petrochemical plants emit large quantities of pollutants to the environment. For instance, 

cement plants release PM and SOx, contributing to respiratory issues and environmental degradation [21]. 

Nigeria's oil and gas sector is a major contributor to air pollution [22]. Gas flaring, a common practice in oil 

extraction, releases significant amounts of CO2 below 20 ppm, 1NP 0.13 pmol/g, Sox with levels exceeding 20 

micrograms per cubic meter (µg/m3) for 24-hour average exposure, and methane, impacting both local air 

quality and contributing to global climate change [23]. Besides CO2, gas flaring releases NOx, SOx, and 

methane. These pollutants have local and regional impacts on air quality, contributing to acid rain, respiratory 

problems, and other health issues. Methane, while a less abundant greenhouse gas than CO2, has a much 

higher global warming potential over a shorter timeframe, making it a significant contributor to climate change 

[23] Mining, particularly artisanal and small-scale gold mining (ASGM) as seen in Zamfara State, can have 

devastating localized environmental and health consequences Mining activities, particularly in the region 

where these activities are carried out have been associated with the release of toxic metals and dust particles 

[24]. 

Vehicular emissions are a predominant source of air pollution in urban areas of Nigeria [25]. The rapid 

increase in the number of vehicles with poor vehicle maintenance, fuel quality and bad roads, exacerbates 

these issues. Vehicles emit PM, NOx, CO, and VOCs, which contribute to urban smog and respiratory 

problems [26]. Older vehicles, often lacking modern emission control technologies, are particularly 

problematic. Heavy traffic in cities like Lagos, Abuja and Onitsha often leads to prolonged idling and 

increased emissions, worsening air quality. The use of low-quality fuels with high sulfur content further 

increases the emission of harmful air pollutants [27].  
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Biomass burning, including the burning of wood, crop residues, and animal dung for cooking now a common 

practice is a major source of indoor and outdoor air pollution in Nigeria.  A significant number of the Nigerian 

population relies on biomass for cooking, leading to the emission of PM, CO, and VOCs. Indoor air pollution 

from biomass burning is also a major health risk, especially for women and children who spend significant 

time near cooking stoves. Furthermore, open burning of agricultural residues and forest clearing for farming 

releases large amounts of pollutants, affecting both air quality and contributing to deforestation and soil 

degradation [28, 29, 30]. Improper waste management practices, including open burning of waste, contribute 

significantly to air pollution in Nigeria [31] also open burning of municipal solid waste is common in many 

Nigerian cities due to inadequate waste collection and disposal systems [32]. Released PM, NOx, CO, and 

toxic compounds such as dioxins and furans, have serious health and environmental impacts. Also, poorly 

managed landfills emit methane, a potent greenhouse gas, and other pollutants that contribute to air pollution 

and climate change [33].  

 

 

Figures 2A & B: A tricycle rider and a street food hawker moving past a cloud of smoke. IMAGE culled from 

CSDevNet and Press Africa  

 

Figures 2 C & D: A busy road with heavy vehicular activities in one of Nigeria city and mounds of copper 

wire, animal bones, and discarded tires, fires burn day and night 

Changes in air quality depends on season and region in Nigeria 

Seasonal Changes  

Air quality in Nigeria varies significantly with the changing seasons which is influenced by the country's 

diverse climatic conditions [34]. Nigeria experiences two primary seasons, wet and dry seasons. During the dry 

season, especially between December and February, Nigeria is affected by Harmattan winds, which blow from 

the Sahara Desert [35]. These winds carry large amounts of dust and particulate matter, significantly degrading 

air quality. The dry season also sees an increase in biomass burning for agricultural purposes and cooking, 

releasing significant amounts of PM, CO, and other pollutants [36]. The reduction in rainfall means pollutants 

remain in the air longer, exacerbating air pollution. The lower humidity during this period means fewer natural 

processes to clean the air, leading to higher concentrations of pollutants [37]. The wet season brings heavy 

rains that help to wash away airborne pollutants, generally leading to improved air quality [38]. Rainfall 

reduces the concentration of PM and other pollutants in the atmosphere. By absorbing CO2 and other 
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pollutants, more vegetation growing during the wet season can also benefit air quality by lowering air pollution 

levels [39].  

Regional Changes 

Nigerian air quality varies greatly from region to region, primarily due to industrialization, geographic factors, 

and urbanization. Lagos, the biggest city in Nigeria and a major commercial centre, regularly suffers from 

excessive air pollution because of heavy traffic, industrial pollutants, and the burning of refuse [40]. The city’s 

rapid urbanization has outpaced infrastructure development, leading to significant air quality challenges [40]. 

Known for its abundant oil deposits, the Niger–Delta region of Nigeria suffers from severe air pollution due to 

gas flaring, legal and illegal industrial activities, and transportation emissions. One significant environmental 

and public health concern has been the "black soot" which contaminates the air and makes air pollution 

unavoidable [41].  

As the capital city of Nigeria, Abuja also faces air quality issues primarily from vehicular emissions and 

construction activities. However, its air quality is generally better than Lagos and Port Harcourt due to lower 

industrial activity [42]. Significant air pollution is a problem for the city of Kano, a major economic and 

industrial hub in northern Nigeria, as a result of burning biomass, heavy traffic, and industrial emissions. 

During the Harmattan season, there is often a lot of dust in the area [43]. Furthermore, in the northeastern part 

of Nigeria, Maiduguri faces air quality challenges due to desertification and frequent dust storms, especially 

during the dry season [44]. Conflict and displacement have also led to increased biomass burning as displaced 

populations rely on wood for cooking and heating. Another commercial city, Onitsha has some of the highest 

levels of PM pollution in Nigeria, primarily from vehicular emissions, industrial activities, and waste burning 

[45]. A former coal mining town, Enugu still faces air quality issues related to illegal mining activities and, the 

burning of coal and other biomass for energy. The quality of air in rural areas is generally better than in urban 

centres due to lower levels of industrial activity and vehicular traffic [42]. 

Review of Some Air Pollutants in Nigeria 

Air pollution has well-documented adverse effects on the climate, respiratory health and overall well-being. 

Exposure to various air pollutants can lead to a range of respiratory conditions, from acute symptoms to 

chronic diseases. Significant effects on respiratory health are possible, especially in high-pollution areas and 

among vulnerable populations [9]. 

Particulate Matter (PM)  

Particulate matter (PM) refers to a complex mixture of tiny solid particles and liquid droplets suspended in the 

air.  These particles vary significantly in size, composition, and origin.  Also, a factor in determining the health 

impacts of PM is its size. PM of 10 micrometers (µm) or less in diameter, often referred to as PM10 is 

deleterious [46]. Smaller particles, measuring 2.5 micrometres or less in diameter, have the potential to enter 

the air and during circulation, can go deep into the lungs, creating serious health hazards like respiratory 

infections, lung cancer, and heart disease [47]. In Nigeria, common sources of PM include industrial emissions, 

vehicle exhaust, biomass burning, and dust from unpaved roads and construction sites. 

Carbon Monoxide (CO) 

Carbon Monoxide is a colourless, odourless gas that can be harmful when inhaled in large amounts [48]. It 

interferes with the blood’s ability to carry oxygen to cells and tissues. Short-term exposure to high levels of 

CO can cause harmful health effects by reducing the amount of oxygen that can be transported in the 

bloodstream to critical parts of the body. Symptoms include headaches, dizziness, weakness, nausea, 

confusion, and in severe cases, death [49]. Major sources of CO in Nigeria include motor vehicle exhaust, 

industrial processes, residential heating, and the burning of biomass and fossil fuels [23]. 

Nitrogen Oxides (NOx)  

Nitrogen Oxide refers to several gases of nitrogen and oxygen, examples being nitrogen dioxide, NO2 and 

nitric oxide, NO [50]. These are some of the gases that pollute the air, and they possess some impacts on 
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human health as well as on the environment. High concentrations of NOx can cause inflammation of the 

human respiratory system worsening respiratory diseases, and decreased lung capacity [51]. Prolonged 

exposure results in chronic bronchitis and other respiratory diseases and increased incidence of respiratory 

illnesses. NOx is mainly formed during combustion, in vehicles, power plants, and industrial areas for example 

[52] Transportation remains prominent in Nigeria, and is equally associated with NOx emission, as are other 

industrial processes. 

Nitropyrene (1-NP) 

1-Nitropyrene (1-NP) is a nitropolycyclic aromatic hydrocarbon (nitro-PAH), a class of environmental 

pollutants generated from the incomplete combustion of carbonaceous organic fuels, biomass, and other 

compounds, and is very selective for diesel exhaust [53]. Different researchers have identified the presence of 

1-NP in the environment and farm produce like in soils, road clouds of dust, rice, cabbages and air [54, 55]. 

Due to the high lipid solubility, 1-NP accumulates in the gastrointestinal tract, respiratory system, and skin 

[56]. 1-NP is one of the most prevalent nitro-PAHs in urban atmosphere and a significant source of mutagenic 

and carcinogenic impact [57–59]. The measured 1-NP exposures were near the concentrations in the air while 

the urban ambient the concentrations in air ranged from 10 to 1000 pg/m3 [60]. 

Sulfur Oxides (SOx) 

Sulfur Oxides, particularly sulfur dioxide SO2, are gases produced by volcanic eruptions and industrial 

processes, in particular, burning fossil fuels that include sulfur compounds [61]. Increased symptoms of asthma 

and bronchoconstriction are two respiratory issues that SO2 can bring on. Extended exposure can exacerbate 

cardiovascular disorders and cause respiratory illnesses [9]. In Nigeria, SOx emissions primarily come from 

the process of producing power through burning coal and oil and industrial processes, as well as from 

vehicular emissions. 

Health implication of air pollution   

For adults, children, and newborns, air pollution can have a significant negative influence on their health and 

development [62]. Nigerian air pollution has a direct correlation to urbanization since people migrate to the 

urban settlements in search of job opportunities, and better living conditions which are far better than what is 

obtained in the rural communities. This situation has contributed to the development of various pathways 

involved in the onset and progression of numerous air pollution-related diseases in Nigeria.  These detrimental 

effects can negatively impact respiratory health, cognitive function, overall development, and ultimately, 

lifespan [62, 63].  

Effect on the development of the Brain 

Air pollution has been increasingly recognized for its impact on neurological health, including cognitive 

function and mental health [64]. Exposure to air pollution, particularly fine particulate matter PM2.5 and NO2, 

has been associated with accelerated cognitive decline and an increased risk of neurodegenerative diseases 

such as Alzheimer's disease and Parkinson’s disease [65]. Long-term exposure to PM2.5 is linked to a higher 

risk of cognitive impairment and dementia [66]. Air pollution can also affect mental health, contributing to 

conditions such as depression and anxiety. Scientific evidence has established a correlation between exposure 

to high levels of air pollution and increased prevalence of mood disorders and psychological stress [67]. 

Effect on the Reproduction  

Air pollution can adversely affect reproductive health, impacting fertility and pregnancy outcomes [68]. 

Reduced fertility in both men and women has been related to exposure to air pollutants including PM2.5 and 

NOx. A study in Environmental Health indicates that increased exposure to air pollution correlates with 

extended time to conception and a higher risk of infertility in women [69]. Exposure to high air pollution 

levels heightens the risk of negative outcomes in pregnancy, such as low birth weight, premature delivery, and 

stillbirth. Also, many scientific reports have shown a clear link between air pollution and these adverse effects 

[70]. 
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Effect on Children and Young Adults 

Children are particularly vulnerable to the detrimental effects of air pollution, which can compromise their 

health both immediately and over the long term. Exposure to high levels of air pollutants is linked with 

significant impacts on lung function and the potential for developmental delays in youth. Specifically, 

pollutants like particulate matter and 1-nitropyrene have been associated with an increased risk of asthma and 

other allergic conditions in children. Additionally, there is substantial evidence to suggest a strong link between 

airborne aerosol contaminants and the prevalence of asthma and allergic rhinitis among the pediatric 

population [71 – 73]. 

Effect on General Well-Being 

Air pollution affects overall well-being and quality of life, impacting daily functioning and long-term health 

[74]. Research published in Sleep Medicine Reviews has shown that exposure to pollutants such as PM2.5 and 

NO2 is associated with sleep problems, including difficulty falling asleep and poor sleep efficiency. High levels 

of air pollution are associated with a rise in hospital admissions for various health issues, such as respiratory 

and cardiovascular conditions. Research has consistently shown that as air pollution increases, so do the 

number of emergency room visit and hospitalizations [75]. 

Effect on Life Expectancy  

Another impact of air pollution is the reduction of human lifespan, with data indicating that high levels of air 

pollutants reduce the lifespan of an individual [76]. Elevated PM2.5 level has been shown to significantly 

reduce life expectancy. Also, a higher concentration of PM2.5 may shorten life by several months to years [75]. 

A similar study indicated that the loss of years due to air pollution is substantial, and it can be equated to the 

loss due to smoking. Air pollution significantly reduces life expectancy, with the most severe impacts 

occurring in highly polluted regions which could experience a reduction in life expectancy by multiple years 

due to high concentrations of PM and associated hazards [76, 77]. 

CONCLUSION  

The review highlighted the consequences of air pollution in the urban cities across Nigeria which is 

attributable to many factors including migration, illegal activities in the mining industries, vehicular activities, 

and reckless burning of biomass with seasonal and regional changes. The dangers involved if air pollution is 

not checked or better still regulated could take many decades to eradicate. Some of the hazardous effects of 

polluted air in Nigeria as compared across cities range from neurological disabilities, respiratory diseases, 

reproductive challenges and life expectancy. In the quest for a better living condition which encourages 

migration to urban cities, a lot of unwholesome activities carried out by humans contribute significantly to the 

destruction of the ecosystem that helps balance the environment. The consequences of living around polluted 

air are dire and needs everyone to commit towards having a less air-polluted environment in our communities.  
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