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Abstract 
Background: The majority of the inhabitants of today's world live in financially deprived countries with well-established 
high levels of air pollution.  Air pollution is one of the biggest environmental threats as well as health challenges ravaging 
the century and is yet to be eliminated. This is particularly worse in low-middle-income countries where polluted air 
continues to remain a well-known menace to lung health. This paper describes the increasing effects of air pollution on 
the general well-being and lung health of inhabitants residing in low-middle-income countries and propose solutions and 
recommendations for ameliorating this significant health challenge. 
Methods: A scoping review to evaluate published studies on the Air pollution and Lung Health in resource poor countries. 
The search was conducted on electronic databases: PubMed and Google scholar until April 2024, using the following 
keywords: “Air pollution”, “Lung Health”, “Public Health challenges”, “resource poor countries”. Included studies 
addressed the effects of air pollution on lung health in resource poor countries.    
Conclusion: The prevalence of lung diseases such as pneumonia, asthma, chronic obstructive lung disease, and lung 
cancer is directly proportional to the burden of air pollution, resulting in high morbidity and mortality every year in 
resource-poor settings. This has been noted to be a far greater contributor to the burden of lung diseases even more than 
tobacco smoke.  This problem can be combated through proper air quality monitoring, enforcement of air pollution 
guidelines, policy framework, and regulations, provision, and utilisation of cleaner fuel, planned urbanisation, and through 
health systems strengthening. 
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Introduction 
The multiple interactions between the biotic and abiotic 
components of the environment often produce 
substances that can influence environmental 
composition particularly the quality of the air. The 
atmosphere which is majorly air, comprises mainly 
nitrogen (78%) and oxygen (21%). Other minute gases 
such as argon, carbon dioxide, hydrogen, and water 
vapour also form atmospheric components. When 
harmful substances are produced in higher than usual 
concentrations and introduced into the environment, 
the atmosphere becomes contaminated resulting in 
pollution.  
 
Air pollution, therefore, is the damaging impact of 
emissions from any sources which contribute to the 
degradation of the ecosystem and contamination of the 
atmosphere. It can be due to anthropogenic activities as 
small as tobacco smoking or more obvious emissions 
from vehicles and heavy-duty automobiles as well as 
natural occurrences like volcanic eruptions.1 Air 
pollution can be in ambient air or indoors. Pollutants can 
be in the form of any state of matter; solid, liquid, or gas. 
However, the World Health Organization (WHO) states 
six major air contaminants.2 Air pollution has been a 
source of concern to human health as far back as 400 
BC. The earliest landmark study on air pollution can be 
traced to Europe, this study birthed the 1273 Smoke 
Abatement Act.3,4  
 
In recent times, air pollution has become one of the 
greatest problems facing mankind. The World Health 
Organisation (WHO) Global Health Advisory air 
pollution data states that about 99% of world people 
(especially those in low-and-middle-income countries) 
reside in environments where the air is polluted beyond 
the 2019 WHO guideline limits. It also revealed that 
approximately 2.3 billion people did not use clean fuel 
or technology for cooking in the year 2021.5 
 
Air pollution is a major cause of mortality, amounting to 
6.7 million premature deaths with 89% of these deaths 
occurring in low and middle-income nations, particularly 
the WHO Western Pacific region, Sub-Sahara Africa, 
and South-Asia regions.6 Polluted air has several 
detrimental health impacts on different human organ-
systems but the worst hit goes to the lung. Air pollution 
is an inevitable consequence of global industrialization, 
with more occurrence in low and middle-income 
countries (LMICs) compared to the high-income 
countries seen in Europe and North America.7 Hence, it 
is of great significance to discuss the problem especially 
as it relates to the lung health of economically 

disadvantaged nations because these developing nations 
that have limited access to clean fuel, unplanned 
urbanization, and non-enforcement of air quality 
regulations also have poorer health indices.  
 
This article will analyse the major sources of air 
pollution, the whys of persistent air pollution, the 
general health risk of air pollution, the toxicity of air 
pollution on the lung and lung health in the LMICs, and 
also propose some achievable solutions to mitigating the 
problem. Thus, it will contribute to the growing body of 
literature and be useful to policymakers, health 
professionals, and environmental scientists with an 
interest in air pollution. 
 
Methods 
We employed a comprehensive and well detailed 
literature search to evaluate published studies on the Air 
pollution and Lung Health in resource poor countries. 
The search was conducted on electronic databases: 
PubMed and Google scholar until April 2024, using the 
following keywords: “Air pollution”, “Lung Health”, 
“Public Health challenges”, “resource poor countries”. 
Included studies addressed the effects of air pollution on 
lung health in resource poor countries. The study 
included a background screening of all articles, scientific 
conference abstracts, and editorials. Studies not written 
in English and not relevant to the topic of interest were 
excluded. Restrictions were not based on the length of 
the study.    
 
Discussion 
Major components/sources of air pollution 
There are several sources of air pollution including but 
not limited to industrial waste and emissions, fossil fuels, 
agro-based waste, and vehicular emissions. The major air 
pollutants emitted into the environment from these 
sources are particulate matter, products of volatile 
hydrocarbon and nitrogenous wastes.8Particulate matter 
(PM), ground-level ozone, carbon monoxide, sulphur 
oxides, nitrogen oxides, and lead are particularly 
deleterious to human health.9 Particulate matter (which 
can be formed primarily from combustive activities or 
secondarily from interaction with the atmosphere 
matter10,11) refers to a mixture of inhalable droplets of 
liquid and gases in the air. They are composed of 
carbonaceous particles mixed with adsorbed organic 
chemicals and metals. They occur as coarse particles 
(PM10), fine inhalable particles (PM2.5), and ultrafine 
particles (PM0.1).8,12The diameter of these particles 
determines their penetrability of the respiratory system 
and consequent adverse health effects. Hence, smaller 
particles (i.e. P.M2.5 and PM0.1) which can travel very 
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long distances mixing with other heterogeneous 
substances are considered the most dangerous and 
damaging. The latter can reach the lower part of the 
airway and even the bloodstream. The level and duration 
of exposure are directly proportional to the harmful 
effect of particulate pollutants.1,13Ozone (O3) can be 
found in the troposphere and at the stratosphere and it 
has a protective effect on humans when in the 
stratosphere and a destructive effect at ground level. 
Sulphur dioxide is a gaseous harmful substance released 
from fossil fuel or industrial activities that is toxic to 
human, animal, and plant life. Additionally, carbon 
monoxide (CO) is a colourless and odourless gas that is 
produced by burning biomass fuel such as in burning 
coal and wood. Its concentration varies from 3 parts per 
minute (ppm) when improved stoves are used to over 
2000 ppm during cooking.14,15The binding capacity to 
carboxy-haemoglobin is about 250 times more than that 
of oxygen. The severity of poisoning or pollution with 
carbon monoxide depends on the concentration and 
duration of exposure.1 
 
The plight of air quality in low-middle-income 
countries 
Globally, there is an uneven distribution of the above-
mentioned air pollutants between the developed and 
developing nations.16,17The developing countries bear 
the brunt of this challenge as most polluted cities are 
found in these areas. For instance, from the 2020 air 
quality report, 37 out of 40 highest polluted megacities 
are in South Asia.18 Most countries in sub-Saharan 
Africa, North Africa, Asia, and the Middle East were 
also noted to have PM2.5 greater than 44ug/m3. 
Rentschler J et al. further reported that of the 7.3 billion 
people exposed to dangerous average annual particulate 
matter, 80% are residents of low and middle-income 
nations.19Little wonder the impact of ambient air and 
indoor air pollution on lung health is felt more in these 
low-income regions.14, 20, 21 Yu Shang and colleagues in a 
33 time-series study in China, found an important 
association between air pollution and increased 
mortality. The study found that with an increase of 
10ug/m3 in fine particles, there was a 0.38% increase in 
total death rate and a 0.51% rise in respiratory 
mortality.22Similarly, the ESCAPA (Estudio de Salud 
Contaminacion del Aire Latino America) project, a 
multicity study of the relationship between air pollution 
and death rate in Latin America discovered Mexico and 
Santiago had mortality rates of 1.02% and 0.48% 
respectively, related to polluted air. Coarse particulate 
matter was linked to death involving most body systems 
in most cities.  

The study also noted that PM10 caused more mortality 
than outdoor ozone concentration.9,23Achakulwisut et 
al. in an estimate from a worldwide dataset, showed that 
the incidence of asthma among children in major urban 
areas in LMICs was higher as a consequence of polluted 
air from transportation traffic.24 The situation is not 
different in Africa. Nigeria for example, had the highest 
air-pollution-linked pneumonia-related death in children 
according to the global burden of disease in 2019, as 
documented by the United Nations International 
Children Fund (UNICEF)).25 Likewise in 2019, Blanco 
et al in a systemic review revealed that the south-western 
extremity of Africa had the highest prevalence of 
chronic obstructive pulmonary disease (COPD) with as 
high as 23% in Cape Town.26Additionally, in Pakistan, 
where more than 50% of households depend on 
biomass fuel (with inefficient combustion) as their main 
source of household fuel, indoor air pollution resulted in 
28,000 deaths annually and approximately 40 million 
cases of acute respiratory diseases.27 This sorry state of 
affairs regarding air pollution and lung health in 
economically challenged countries stems from various 
factors such as the following: 
  

1. Poor air quality assessment and monitoring 
Compared to the high-income countries, the air quality 
index is regularly monitored unlike in the resource-poor 
countries. The Europe and United States, for example, 
have air quality monitors readily available in most urban 
cities with approximately one monitor to less than a 
million people. Consequently, data generated from 
regular monitoring guide in policy and regulation 
generation aiming at reduction in air pollution level. The 
situation is different in the LMICs. According to 
Carvalho et al, 4.5 million people in Africa share an air 
monitor, and narrowing down to sub-Saharan Africa, the 
narrative is worse as more people share an air quality 
monitor or simply depend on the WHO interactive 
maps.28The installation and maintenance of air monitors 
require a fortune; ranging from monetary implications 
for purchase, constant electric supply, and functional 
institutional framework to maintenance and monitoring 
of the equipment, analytical capacity, and much more 
which are not readily available in some LMICs thereby 
hampering air quality monitoring and regulation. 
Whatever is not measured and monitored cannot be 
quantified and cannot be regulated. Hence, pollution of 
air in economically disadvantaged nations is at a very 
dangerous level. 
 

2. Poor implementation of Air quality regulations 
There is a surfeit of laws and regulations on air pollution 
and air quality enacted for control of both indoor and 
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ambient air. Laws ranging from global regulations such 
as WHO air quality guidelines2 to regional regulations 
such as the Lusaka Agreement of 2008, by 14 Southern 
African Development Community (SADC) member 
states, the Malé Declaration on Control and Prevention 
of Air Pollution and Its Likely Transboundary Effects in 
South Asia29 and those enacted by individual countries 
like the Bangladesh laws on brick Klin.30 However, in 
most developing countries, these regulations are not 
strictly implemented due to the following: 
 
a. Lack of political will and corruption: This is a 
front-burner issue directly related to air pollution in 
LMICs, the degree of enforcement of laws regulating 
pollutants, and the punishment of offenders. More often 
than not, the governments of economically challenged 
countries lack the political will to implement air quality 
laws as they are seen as a less important aspect of 
governance. More so, some poor nations are embodied 
with different levels of corruption, Hence, these 
countries do not strictly apply air quality guidelines nor 
punish offenders. In nations where corruption strives, 
good governance is essentially sacrificed and thus air 
pollution offenders are not brought to book. 
 
b. Non-uniformity of air pollution laws and 
regulations: For some countries, the rules regulating air 
quality and pollution are made centrally by the federal 
government while some have central and local 
government rules and institutions in which case there are 
usually conflicting roles between different agencies 
regulating these laws and complacency at the level of 
enforcement because of overlapping functions. For 
instance, the federal pollution control laws may 
sometimes overlap with laws at the local government 
level. 
 

3. Use of substandard Vehicles 
Globally, there is a rise in the usage of fleets of vehicles. 
Vehicular emissions are a major source of air pollutants 
in LMICs. Combustion from vehicles contains 
significant amounts of pollutants such as fine particulate 
matter and Nitrogen oxide that are detrimental to lung 
health. The aforesaid rise in usage of vehicles and 
emissions is worse in economically disadvantaged 
nations particularly in the urban cities because most cars 
utilized in LMICs are already used vehicles. The United 
Nations Environmental Programme (UNEP) 2020 in its 
press release on "environmental impacts of export of 
used vehicles to developing world" reported that over 3 
years, approximately 14 million used light-duty vehicles 
were exported globally. Most of these importations were 
done by developing countries, with Africa spearheading 

the trend. Many of these vehicles have spent several 
years before being sold at cheaper rates to these poor 
nations. For instance, the Netherlands exported vehicles 
that have been used for approximately two decades to 
African countries.31Majority of these second-hand 
vehicles are not road worthy, fall below the set standards 
for vehicular emissions, and have damaged automobile 
engines which generate more P.M 2.5 and other 
pollutants than new cars.  
 
4. Substandard industries or companies  
The limited availability of funds, poverty level, and little 
or no enforcement of laws in LMICs often result in the 
creation of substandard industries. These substandard 
companies use inferior machineries which generate all 
sorts of air pollutants into ambient air. The end products 
from these companies are below the approved minimum 
manufacturing quality, further worsening the already 
damaged air. Nigeria readily serves as a good example in 
this case, as the country witnessed a rise in the building 
of modular, illegal refineries in the southern part of the 
country for refining raw crude oil. The refining 
processes and petroleum products from these 
companies are below the required standards thereby 
generating enormous carbon soot and other air 
pollutants32,33that ultimately spread several miles from 
the location of production to other areas, staining floors, 
walls, roofing sheets and increasing in lung and other 
respiratory diseases.34  
 

5. Predominant use of fossil fuel 
products/subsidies as a major source of fuel 

Economically advanced nations are mindful of the fact 
that fossil fuel is one of the worst forms of polluting fuel. 
Thus, most countries with financial advantages have 
moved to using cleaner fuel and other sources of 
renewable energy for household purposes. 
Contrastingly, the developing world still relies largely on 
cheap fossil fuels like the use of firewood, kerosene 
stoves, and other high soot-generating sources of fuel 
for cooking and other household needs due to their 
cheaper cost as the majority of the inhabitants of these 
poor countries live on below six (6) United States dollars 
per day.35The consequence is an increase in household 
pollutants and its attendant increase in lung diseases 
such as chronic obstructive pulmonary disease (COPD) 
in the region.36  
 

6. Unplanned urbanization 
Over 75%37of the world's current population of over 8 
million people reside in LMICs.38 Consequently, more 
and more people move to the cities and metropolitans in 
search of greener pastures and education giving rise to a 
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rapid shoot in urbanization in these nations. This occurs 
uncontrollably and haphazardly in most cases. The 
ripple effects are unplanned and congested housing, an 
increase in traffic jams, an overall increase in other 
human activities that produce air pollutants, and 
environmental degradation leading to impaired lung 
health. In a review of unplanned urbanization and health 
risks by Rahaman et al in Dhaka city39, it was revealed 
that a range of public health risks including air pollution 
can be due to poorly planned urbanization. 
 
7. Climate change 

The contribution of climate change to air pollution 
cannot be underestimated and is often in a vicious cycle. 
The developing nations with poor air environments 
experience climate-induced harsh conditions such as 
increases in temperatures, and incidences of wide fire 
smoke producing high atmospheric ozone as well as 
black carbon (a fine particulate matter). These pollutants 
have been figured to lead to the release of greenhouse 
gases and their attendant consequences that subserve the 
negative cycle for the release of more air pollutants 
leading to the continuous negative cycle. The impact is 
not limited to outside air as increased outdoor ozone and 
particulate matter find their way into houses to cause 
indoor pollution. These exposures lead to poor lung 
health conditions. Additionally, climate-enhanced 
seasonal changes in LMICs worsen seasonal respiratory 
diseases such as bronchiolitis in children, allergic rhinitis, 
and bronchial asthma.  
 
8. Weak health systems 

The people's knowledge of the link between air pollution 
and lung health and actions taken regarding the impact 
of air pollution on the lungs are weak in most LMICs 
thereby encouraging the proliferation of respiratory 
diseases. Some of these countries possess weak health 
organisations as a result of poor funding of their health 
system and have had to depend mainly on financial aid 
and grants coming from economically rich countries to 
fund their healthcare system with little or no functional 
health insurance schemes for its citizens as most people 
purchase health care out of pocket leading to late 
presentation of air pollution-related lung challenges and 
poor disease outcomes. 
  
General health effects of poor air quality 
No part of the human body is immune to the effect of 
the poor air quality harboured by the economically 
disadvantaged part of the globe. Pruss-Ustun and 
colleagues posited that polluted air is only second to 
tobacco use in the aetiology of non-communicable 
diseases (NCDs) and is perhaps contributing to the 

projected risk of the NCD epidemic in developed 
countries.40–42In the cardiovascular system, it can either 
aid in the development of a new disease or result in the 
exacerbation of already existing ones. Bourdrel T et al. 
after a pooled epidemiological study reported that a 
10μg/m3 increase in long-term exposure to PM2.5, and 
long-term and short-term inhalation of nitrogen dioxide 
were associated with increased cardiovascular mortality. 
Exposure to road traffic pollution was associated with 
an increased risk of arteriosclerosis leading to untimely 
calcification of the aorta and coronary arteries. Increased 
risk of myocardial damage and acute heart failure was 
also seen with short-term exposures.43,4443,44 Chen and 
colleagues in a time-stratified case crossover over a 5 
year-period found an association between particulate 
matter, nitrogen dioxide (NO2), sulphur dioxide (SO2), 
carbon monoxide (CO), and acute coronary syndrome 
(ACS). This association was noted to occur in a 
crescendo-decrescendo pattern worsening in the next 
hour and terminating after more than half a day.45  
 
Regarding the haematological system, it is a fact that 
pollutants like lead and fine particulate matter have been 
linked to the inhibition of erythropoiesis and consequent 
anaemia.46, 47The neurological system is not spared. The 
occurrence of Ischaemic stroke is connected to air 
pollution; particulate matter is recognized as a risk factor 
for carotid stenosis, a forerunner of ischaemic 
stroke.48Adami and colleagues described a relationship 
between air pollution and autoimmune diseases, in a 
retrospective observational study. The research reported 
an associated 7% increase in the risk of acquiring 
autoimmune disease with an increase in PM10 

concentration in multiples of 10 µg/m3. Exposure to 

PM10 above 30 µg/m3 and PM2.5 above 20 µg/m3 
were associated with a 12% and 13% higher risk of 
autoimmune disease, respectively. Exposure to PM10 
was associated with an increased risk of rheumatoid 
arthritis; exposure to PM2.5 was associated with an 
increased risk of rheumatoid arthritis, connective tissue 
diseases (CTDs), and inflammatory bowel diseases 
(IBD).49Faustini et al. proposed that pollutants may be 
exacerbators of autoimmune diseases such as thyroiditis, 
lupus, arthritis, and psoriasis although there was no 
association with hospitalizations for the aforementioned 
illnesses.50 Metabolic51,52and dermatological diseases53 
have also been associated with air pollution. 
 
Relationship between air pollution and lung health 
The lungs which are a part of the respiratory system 
function by breathing in oxygen from the atmosphere 
and taking out carbon dioxide from metabolic processes 
occurring in humans. The lungs are the major recipient 
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of all gases inhaled by the airway. Hence, the deleterious 
effects of air pollutants are more pronounced in the 
lungs. There are several mechanisms through which air 
pollutants result in lung damage. Firstly, particulate 
matter causes direct toxicity to the airways by producing 
free radicals; these free radicals like reactive oxygen 
species cause oxidative damage to the lung tissues.  
 
It is speculated that the by-products of particulate 
pollutants such as iron catalyses the fenton-type reaction 
to produce hydroxyl radicals thereby disrupting the 
integrity of the tight and adherence junctions of the 
airway epithelial barrier. Particulate matter (PM) is 
proinflammatory and could also serve as a carriage tool 
for bacterial and other microorganisms through 
enhancement of adsorption and inhibition of 
antimicrobial peptides and proteins with resultant 
impaired antimicrobial activities.54–57Secondly, the 
injurious impact of nitrogen oxides on the lungs is 
mainly mediated by the acidic form; nitric and nitrous 
oxide. These elements generate oxidative metabolites 
from reactive nitrogen by-products58, which can result in 
direct structural and functional dysfunction of lung cells. 
Another mechanism is by oxidation and peroxidation of 
protein and lipids respectively amounting to cell 
membrane destruction. Additionally, Nitrogen oxides 
cause immune function dysregulation and susceptibility 
to infections. Furthermore, the cell membrane of the 
alveolar macrophages and epithelial cells of the exchange 
unit of the lungs alongside other lubricants of the 
airways are attacked by ozone. When ozone is inhaled, it 
sets in motion oxidative damage leading to bronchiolar 
inflammation and over activity of the air exchange 
unit.59Moreso, the volatile organic chemicals 60,61 lead62 
sulphur oxides63and carbon monoxide64are 
proinflammatory to the lungs resulting in a cascade of 
reactions and ultimately respiratory system impairment. 
 
Impact of air pollution on Lung Health 
The effects of air pollution on lung health are clear and 
have been recognised for many years. These effects 
could be experienced from the cradle as observed by 
Wang X et al and Salam et al who noted an association 
between poor air and low birth weight.65, 66Lung 
development in these children is hampered and may 
result in the subsequent presentation of adult lung 
impairment. Lung manifestation from exposure to poor 
air quality is determined by the duration of exposure. 
Acute exposure gives rise to irritation and symptoms 
such as breathlessness, wheezing, cough, phlegm, and 
asthma exacerbation. Longer-term exposures result in 
inflammation of the lung and changes in lung function. 
In 2013, researchers found a reduction in forced 

expiratory volume in the first second (FEV1) and forced 
vital capacity (FVC) among non-smoking adults exposed 
to particulate pollution, ozone, and NO2.67–69Several 
epidemiological evidence are available on the effects of 
air pollution on the increased prevalence of lower 
respiratory tract infections such as pneumonia70 
COPD71 and Lung cancer.72 Indoor air pollution 
commonly arising from the predominant use of fossil 
fuel in LMICs is linked to a rising number of COPD and 
lung cancer cases amongst previously non-smoking 
adult females.73Black carbon and soot containing fine 
particulate from agricultural bush burning and illegal 
crude oil exploration and artisan refining are also likely 
to worsen respiratory symptoms and illnesses.74Overall, 
the challenges of lung health from air pollution are 
becoming increasingly common and could be the 
predominant cause (not tobacco smoking) of morbidity 
and mortality in LMICs since about 90% of deaths from 
COPD in older adults occur in LMICs.  
Recommended ways to tackle the problem 
Is there a way out of this environmental threat to human 
existence? The answer is in the affirmative. There are 
many opportunities and solutions to the deficiency of 
clean air in LMICs. It is an environmental-cum-health 
challenge that requires all and sundry for mollification. 
The enormity of air pollution can be mitigated when the 
following measures are put in place: 
 
a. Proper air quality monitoring 

Although air quality monitoring is capital and labour-
intensive, it is the only assured way to go. The content 
of air must be adequately measured throughout the day 
and documented. Basic tools and low-cost sensors such 
as the WHO AirQ+7575 could be used and domesticated 
in poor resource areas. Continuous monitoring would 
provide daily information and trends. These long-term 
quantification and qualitative assessments are a reliable 
basis for decision-making; as whatever is not measured 
cannot be quantified and monitored. Furthermore, air 
quality measurement and monitoring will become more 
efficient once it becomes part of government 
expenditure. If budgeted for as part of government 
financing, the problem of procurement of air monitoring 
devices, maintenance of such devices, documentation, 
and staffing will become a thing of the past and the air 
quality data gap in resource-poor settings will cease to 
exist. 
 
b. Enforcement of air quality regulations 

The need for purified air must be seen as an emergency 
to be promoted especially by the legislative and judicial 
arms of governments in developing countries. This will 
enable allotment of commensurate punishment to an 
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offender of clean air. When guilt sentences are attached 
to whatever and whoever is found guilty of polluting the 
air beyond safe limits, especially on a large scale, it will 
serve as a major deterrent to overt and wilful air 
contamination. Additionally, better enforcement of 
environmental legislation designed for the 
manufacturing sector and companies where business 
non-compliance is rampant is also sacrosanct to having 
cleaner air. Adequate compensation for workers and 
neighbours of pollution-emitting industries by the 
industries themselves should be enforced at all times. 
 
c. Provision and utilisation of cleaner fuel 

The benefits of the availability and utilization of cleaner 
fuel and migration to the use of renewable energy cannot 
be overemphasized. Sources of renewable energy such 
as solar power and wind power harness the natural sun 
and weather energy to generate decarbonized energy. 
Switching from the use of coal, petroleum products, and 
other fossil fuel energy to carbon-free fuel will reduce 
the amount of air pollution and the incidence of lung 
diseases. 
 
d.  Proper and balanced urbanisation 
To improve air quality in economically poor countries, 
preventive measures must be put in place to reduce 
industrial emissions (since rapid industrialization heralds 
uncontrolled and unbalanced urbanisation). This will 
include proper city planning with adequate separation 
and spacing between residential and industrial areas, the 
generation of an industrial database to aid the 
government's decision, and the identification of public 
and private sector initiatives to address industrial 
pollution. In addition, the encouragement of more 
people to commute by public transport and the use of 
cleaner vehicular fuel in cities will reduce vehicular air 
pollution. The use of household energy appliances will 
also reduce household emissions of pollutants, 
reforestation of urban areas by deliberate and conscious 
planting of trees, and use of indoor air filters to purify 
household air. 
 
e. Health systems strengthening. 

Health systems in developing countries must be 
strengthened to ameliorate air pollution-related lung 
diseases. This requires a strategic approach and 
commitment of the various organs of the health systems, 
an interplay between managers to promote multi-
sectorial teamwork for a functional and better health 
system, tailoring health services to specific needs arising 
from pollution-related lung diseases, provision of 
funded low-cost care bundles for air pollution linked 
respiratory illnesses to aid early diagnosis and treatment, 

regular quality assessment and assurance of different 
sectors of health care systems in LMICs aiming to 
improve gaps and deficient area. 
 
In summary, the total impact of air pollution exposure 
on lung health has been the subject of extensive 
research. However, the problem persists particularly 
among the World Bank-designated countries with low 
and middle-income. These developing countries also 
happen to harbour the most populous cities, and depend 
mainly on polluting fuel, further worsening the already 
existing problem. This article recommends continuous 
regulation and monitoring of air pollution, the use of 
alternative sources of fuel and renewable energy, and 
health systems strengthening as a way to curb this 
menace.  
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