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ABSTRACT 

he use of Solid fuel is becoming 

more popular, but many of the 

users are not aware of the adverse 

implications. Even those who may not be 

comfortable with it might not have known 

the health consequence or lack the will, 

technology or finance to adopt alternative to 

this traditional method. Exposure to 

household pollution has led to diverse health 

problems of acute respiratory infection in 

children under five; ischemia heart disease, 

stroke, chronic obstructive pulmonary 

disease and lung cancer in adults. If indoor 

pollution has assumed this magnitude of 

adverse effects, investigations into it is 

needed to secure the vulnerable like the 

children and women that are always exposed 

to open fire kindling and cooking 

respectively. Also, burning of traditional 

fragrances, mosquito-repelling substances 

and heating of houses with fire during cold 

are common practices without sufficient 

investigation for awareness of the health 
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Introduction: 

Indoor is the place of escape 

from extremes of 

temperature, humidity, 

environmental conditions 

and from exposure to some 

pollutants found in the 

outdoors. It is the place 

where rest, relaxation, and 

the general welfare afforded 

by bodily comforts are 

sought. It is known that 

human activities such as 

cooking, heating the room, 

burning of perfume and 

mosquito repelling 

substances as well as 

reduction of energy 

consumption in buildings 

can affect the quality of 

indoor environments.Air 

pollution is a source of 

soiling and contributes to the 

deterioration and corrosion 

of equipment, furnishings, 

and appliances. For example, 
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implications. This study aims at investigating the effect of indoor pollution to 

document its health and environmental implications, create awareness of its 

adverse effects and seek to suggest alternative methods that will reduce the 

vulnerability of the susceptible groups to improve the health-risk and 

environmental degradation in Yobe State. The survey research design 

adopted a purposeful sampling of housewives in its questionnaire 

administration. The sampling elements were selected from the four major 

zones of Damaturu and a sample size of 5% was used to administer 

questionnaires on every sampled street in each of the four zones. The findings 

show that the use of solid fuel is exerting significant negative effects on the 

human and environmental health. The paper recommends the need to scale 

up awareness campaign and the use of clean fuels such as biogas, ethanol, or 

natural or liquefied petroleum gas by government and within the reach of the 

lowest-income households.  

 

Keywords: Environmental, Health Effects, Indoor Air Pollution, Damaturu 

 

he use of firewood and charcoal among other substances to generate 

solid energy for cooking, heating rooms and burning fragrance and 

mosquito-repelling substances combine to generate indoor but 

sometimes outdoor pollutants in the air thereby causing pollution. Indoor air 

is polluted by the burning of solid fuels such as wood, coal, animal dung, crop 

waste and charcoal in inefficient stoves, space heaters, lantern lamps and 

tobacco smoking among others. Though these evoke discomfort, they tend to 

have become more of a common phenomenon in Nigerian urban and rural 

scenes and also exertdegrading and depleting effects on plants and ecological-

species. Household pollution is the release of air pollutants, gases and 

particles in the atmosphere that harm organisms and negatively affects the 

quality of the air whether indoor or outdoor. Indoor Air Quality (IAQ) refers 

to the air quality within and around buildings and structures, especially as it 

relates to the health and comfort of building occupants (Anderson, 1979 ). 

Understanding and controlling common pollutants indoors can help reduce 

the risk and a range of health damaging pollutants due to fine particles and 

carbon monoxide produced. 

t 
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It is imperative to enlist the sources and effects of air coal and plants burning, 

emissions from cars, planes and boats are human sources. Volcanoes are a 

great example of a natural pollution source; they produce large amounts of 

particles and gases, and the eruptions send them up into the atmosphere. 

Forest fires are a natural process that also produces large amounts of 

potentially harmful gas and particulate matter (Benson, Henderson, and 

Caldwell, 1972). These sources explain the two ways pollution can enter the 

air. First, Point source pollution: that is when the air pollutants come from a 

single source of origin, such as smokestacks at a single factory. Second, Non-

point source pollution: that is when the air pollutants come from many 

sources, such as all of the cars in a given town. Just as there are varied sources 

of pollution, there are also varied effects of the pollutants. For example, 

primary pollutants are those that cause direct harm or that can react to form 

harmful substances in the atmosphere. Secondary pollutants are those 

harmful substances that are created from the reactions between primary 

pollutants and the components of the atmosphere (Moschandreas, 

Winchester, Nelson, and Burton 2016). Assessing the type of air pollutants, 

the Clean Air Act of 1970, which set limits on emissions and standards for air 

quality, through Environmental Protection Agency (EPA), identified six 

pollutants as those that posed the greatest threat to human health, the four 

applicable to this study and have negatively impacted on human and 

environmental health are: carbon monoxide, sulfur dioxide, nitrogen oxides 

and ozone (Anderson, 1979). 

As stated by WHO (2016) over 3million people rely on solid fuels and the use 

of polluting fuels poses a major burden on sustainable development and 

reduces the maximum contribution of women as fuel gathering consumes 

considerable time for women and children, limiting other productive 

activities (e.g. income generation) and taking children away from school. In 

less secure environments, women and children are at risk of injury and 

violence during fuel gathering. Black carbon (sooty particles) and methane 

emitted by inefficient stove combustion are powerful climate change 

pollutants.  

The lack of access to electricity for at least 1.2 billion people (many of them 

use kerosene lamps for lighting) exposes households to very high levels of fine 
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particulates that posehealth risks such as burns, injuries and poisonings from 

fuel ingestion, constraining other opportunities such as studying and 

engaging in small crafts and trades, which require adequate lighting. 

According to  Corn (1996), smog formed from combustion, or burning of fossil 

fuels like coal and oil is practically, the product of fossil fuels that power much 

of our electricity, allow us to drive cars, and are the means for powering 

factories that manufacture everyday goods. Developing nations like China, 

India, and the Middle East also have high levels of air pollution. Photochemical 

smog is a type of secondary pollutant that is produced when pollutants from 

the combustion of fossil fuels react with sunlight.The energy in the sunlight 

converts the pollutants into other toxic chemicals. In order for photochemical 

smog to form, there must be other pollutants in the air, specifically nitrous 

oxides and other volatile organic compounds (VOCs).  When nitrous oxides 

and VOCs interact with sunlight, secondary pollutants are formed, such as 

ozone and peroxyacetyl nitrate (Hunt, 1972). These secondary pollutants are 

what we have been calling photochemical smog. Peroxyacetyl nitrate is one of 

the chemicals that is responsible for damaging lung tissue, and photochemical 

smog forms plenty of it(Gieseke, Blosser, and Reif, 1978).  

When we talk of air pollution, the ready example that comes to mind are the 

outdoor smog, emission from power plants, cars and trucks and less of 

indoors pollutants.Pollutants are any harmful contaminants in the air; 

therefore, indoor air pollution is when pollutants from things such as gases 

and particles contaminate the air indoors. Indoor air pollution is a very real 

and dangerous thing because indoor air is far more concentrated with 

pollutants than outdoor air. It is estimated that 2.2 million deaths each year 

are due to indoor air pollution (compared to 500,000 deaths from outdoor air 

pollution). The sources of indoor air pollution of developed are different from 

developing nations. This paper defines indoor air pollution, identifies its 

causes, and assesses the environmental and health effects of household 

pollution and identifies mitigating strategies. As earlier stated, indoor air 

pollution has a far greater impact on developing countries than it does on 

developed ones because fuel, such as wood, charcoal and animal dung, is burnt 

inside homes for cooking and heating. Rarely is there proper ventilation to 

allow the pollutants to escape, so residents of these homes end up breathing 

http://www.berkeleypublications.com/


03.31.2020 
 

Pg.239  

 

 

  
         Vol. 12, No.4 

 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  
Website: www.berkeleypublications.com  

 
 
 

International Journal of Environmental Design & Construction Mgt. 

ISSN: 1933-5948 

in carbon monoxide and other dangerous contaminants. Indoor air pollutants 

lead to serious human health problems, such as pneumonia, bronchitis, 

cancer, heart disease and asthma, and since more than half of the population 

of developing nations has no other method for cooking and heating, it is not 

surprising that indoor air pollution from indoor fuel burning kills 1.6 million 

people each year (WHO, 2015). The story is less critical in developed 

countries such as USA. Although they spend more time indoor; for example 

the average American spends about 90% of their lives indoors, however, for 

developed nations, especially the U.S, the two most dangerous indoor air 

pollutants are tobacco smoke and radon. Even if you are not an active smoker, 

smoke can cause many passive (secondhand) smokers the same health 

problems (lung cancer, emphysema, asthma, heart disease) as directly 

inhaling or secondhand, you are still taking in over 4,000 chemicals, a large 

number of which are cancer-causing chemicals.  

From the study of Moschandreas, et al (2106), Health effects from indoor air 

pollutants may be long or short term. The later is experienced soon after 

exposure and are treatable sometimes by leaving such polluting source; they 

include irritation of the eyes, nose, and throat, headaches, dizziness, fatigue, 

and asthmatic reaction among others. Immediate reaction depends on such 

factors like age, pre-existing health medical condition or individual sensitivity. 

The long term (repeated exposure for years) effects are due to repeated 

periods of exposure. A more insightful study on the long-term effect of 

household pollution is the WHO’s (2016) investigation which enumerate such 

effects to include some respiratory diseases, heart disease and cancer that can 

be severely debilitating or fatal. 

According to World Health Organization’s (2016) report, exposure to 

household pollution causes the following global findings: 

(i) that more than 40% of the world's population relies on solid fuels 

(wood, coal, dung, crop wastes  and   charcoal, smoking stoves) for 

cooking on open fire; 

(ii) that mortality from household pollution in (2015) that household air 

pollution was responsible for 4.3 million deaths, and 7.7% of the global 

mortality; 

http://www.berkeleypublications.com/


03.31.2020 
 

Pg.240  

 

 

  
         Vol. 12, No.4 

 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  
Website: www.berkeleypublications.com  

 
 
 

International Journal of Environmental Design & Construction Mgt. 

ISSN: 1933-5948 

(iii) that 3.4billion people cook and heat their homes using open fires and 

simple stoves burning biomass (wood, animal dung and crop waste, 

charcoal, smoking stoves) and coal. Such inefficient cooking fuels and 

technologies produce high levels of household air pollution with a 

range of health-damaging pollutants, including small soot particles that 

penetrate deep into the lungs. In poorly ventilated dwellings, indoor 

smoke with fine particles can be 100 times higher than acceptable 

levels. Exposure is particularly high among women and young children, 

who spend the most time near the domestic hearth. According to the 

Director of Public Health, Environmental and Social Determinants of 

WHO (2016) “The new WHO guidelines aim at helping countries to 

introduce cleaner technologies, improve air quality in poor households, 

reduce pollution-related diseases and save lives”; 

(iv) that over 4.3 million people die prematurely from illness attributable 

to the household air pollution from cooking with solid fuels. Among 

these deaths: 12% are due to pneumonia, 34% from stroke,  26% from 

ischaemic heart disease,  22% from chronic obstructive pulmonary 

disease (COPD), and 6% from lung cancer; 

(v) that more than 50% of premature deaths due to pneumonia among 

children under 5 are caused by the particulate matter (soot) inhaled 

from household air pollution; and  

(vi) that 3.8 million premature deaths annually from non-communicable 

diseases including stroke, ischaemic heart disease, chronic obstructive 

pulmonary disease (COPD) and lung cancer are attributed to exposure 

to household air pollution. Also, many households and restaurant in 

urban areas across the nation have continued to rely on fuel woods for 

cooking and domestic energy supply (Spivey, and Radford,1979). 

 

According to Gieseke, Blosser, and Reif (1978), the pollutants of indoor air 

pollution include the followings: 

Carbon monoxide is both odorless and colorless and it's produced through 

combustion. Most carbon monoxide emissions come from vehicles, about 

62%, but they also come from forest fires, lawn equipment and the burning of 

industrial waste. This pollutant is dangerous to human health because, even 

http://www.berkeleypublications.com/


03.31.2020 
 

Pg.241  

 

 

  
         Vol. 12, No.4 

 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  
Website: www.berkeleypublications.com  

 
 
 

International Journal of Environmental Design & Construction Mgt. 

ISSN: 1933-5948 

in very small concentrations, it can prevent oxygen from being delivered 

through your body to major organs. At higher levels, it can cause death.  

Sulfur dioxide is also a colorless gas, and it's highly reactive. About 70% of 

sulfur dioxide emissions come from combustion at industrial power plants, 

like those that generate electricity from coal. Sulfur in the coal reacts with 

atmospheric oxygen in the air and forms the compound sulfur dioxide. Once 

in the air it may react further to create sulfur acid, which can fall back to Earth 

as acid rain. Sulfur dioxide can also cause respiratory illnesses when it's 

breathed in.  

Nitrogen oxides are a family of gases that are also very reactive, but you can 

definitely see and smell these. Both nitric oxide and nitrogen dioxide are in 

this family, and these are the gases that contribute to the smog you see over 

large cities, like Los Angeles. More than half of these pollutants come from 

vehicle combustion emissions, with a large amount also coming from 

industrial combustion. Nitrogen oxides also cause respiratory illnesses.  

Ozone is a tricky one because when it's in the stratosphere layer of the 

atmosphere it protects us from harmful UV radiation. However, when ozone 

is lower in the atmosphere, it becomes dangerous to our health because it 

causes respiratory illnesses and damages ecosystems. Ozone is a secondary 

pollutant because it reacts from a combination of sunlight, heat, nitrogen 

oxides and volatile carbon containing compounds.  

 

Impacts on health 

Literature content analysis connects the following sicknesses with indoor 

pollution, they include: 

Pneumonia 

Exposure to household air pollution almost doubles the risk for childhood 

pneumonia. Over half of deaths among children less than 5 years old from 

acute lower respiratory infections (ALRI) are due to particulate matter 

inhaled from indoor air pollution from household solid fuels (WHO, 2016).  

Stroke 

Nearly one quarter of all premature deaths due to stroke (i.e. about 1.4 million 

deaths of which half are in women) can be attributed to the chronic exposure 

to household air pollution caused by cooking with solid fuels. 
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Ischaemic heart disease 

Approximately 15% of all deaths due to ischaemic heart disease, accounting 

for over a million premature deaths annually, can be attributed to exposure to 

household air pollution. 

Chronic obstructive pulmonary disease 

Over one-third of premature deaths from chronic obstructive pulmonary 

disease (COPD) in adults in low- and middle-income countries are due to 

exposure to household air pollution. Women exposed to high levels of indoor 

smoke are more than 2 times likely to suffer from COPD than women who use 

cleaner fuels. Among men (who already have a heightened risk of COPD due 

to their higher rates of smoking), exposure to indoor smoke nearly doubles 

(i.e. 1.9) that risk.  

Lung cancer 

Approximately 17% of annual premature lung cancer deaths in adults are 

attributable to exposure to carcinogens from household air pollution caused 

by cooking with solid fuels like wood, charcoal or coal. The risk for women is 

higher, due to their role in food preparation.  

Sundry health impacts and risks 

More generally, small particulate matter and other pollutants in indoor smoke 

inflame the airways and lungs, impairing immune response and reducing the 

oxygen-carrying capacity of the blood. There is also observed evidences of 

links between household air pollution and low birth weight, tuberculosis, 

cataract, nasopharyngeal and laryngeal cancers. Mortality from ischaemic 

heart disease and stroke are also affected by risk factors such as high blood 

pressure, unhealthy diet, lack of physical activity and smoking. Some other 

risks for childhood pneumonia include suboptimal breastfeeding, 

underweight and second-hand smoke. For lung cancer and chronic 

obstructive pulmonary disease, active smoking and second-hand tobacco 

smoke are also main risk factors. In homes with open-burning and unvented 

coal or biomass stoves, emissions of particulate matter and other pollutants 

can be 100 times higher than WHO-recommended levels. Such pollutants are 

carcinogenic and cause heart and lung disease through impairing immune 

response, reducing the oxygen-carrying capacity of the blood, causing 

systemic inflammation and ischemia, among other physiological disturbances 

http://www.berkeleypublications.com/


03.31.2020 
 

Pg.243  

 

 

  
         Vol. 12, No.4 

 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  
Website: www.berkeleypublications.com  

 
 
 

International Journal of Environmental Design & Construction Mgt. 

ISSN: 1933-5948 

(Spivey, and Radford, 1979). More than health implications, there educational 

and economic implications as time spent collecting fuel. Assistant Director 

General WHO on Family, Women’s and Children’s Health says “Globally, more 

than 50% of pneumonia deaths among children under 5 are linked to 

household air pollution.” Women and children may also suffer other 

consequences in many regions as they spend hours every day gathering fuel 

for traditional stoves, restricting time for earning money and going to school. 

The variation in the methods for Assessing indoor pollution requires to 

harmonize methods of evaluation across settings so that health impacts are 

assessed consistently and rigorously to also incorporate economic 

assessment of health benefits (Binder, Mitchell, Hosein, and Bouhuys 

1976). According to WHO’s Coordinator for Public Health, Environmental and 

Social Determinants of Health (2014), we need to scale up the use of clean 

fuels such as biogas, ethanol, or natural or liquefied petroleum gas with 

appropriate venting, as well as solar electricity solutions for lighting; and 

clean technologies and fuels should be priced within reach of the lowest-

income households.  

 

Statement of the Research problem 

The mind-bugling issue is that the documentation of world Health 

Organization has continued to reveal increasing adverse consequences on the 

magnitude and intensity of indoor air pollution for the past two decade. The 

organization has documented that nearly 3 billion people worldwide still lack 

access to clean fuels and technologies for cooking, heating and lighting. 

Millions of people die each year as a result of household air pollution; 34% are 

due to stroke, 26% to ischaemic heart disease, 22% to chronic obstructive 

pulmonary disease, 12% to childhood pneumonia and 6% to lung cancer 

(WHO, 2014). If indoor air pollution is causing such high contribution to 

death, and pollutants commonly found in indoor air can cause many harmful 

effects, there is a seeming low awareness on the adverse implications of 

indoor air pollution among users, uncertainty about what concentrations or 

periods of exposure are necessary to produce specific health problems. The 

users also take indoor air pollution for granted and some even confess 

preference to traditional rather than cleaner sources of cooking. Another 
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intriguing issue is that people react very differently to exposure to indoor air 

pollutants and the fact that some do not react sharply does not mean they are 

no effects impacting them. 

 

THE RESEARCH QUESTIONS 

The research questions that naturally flow from the fore discussions are: 

(i) what are the indoor activities that generate indoor air pollution that cause 

ill-health? (ii) what are the environmental and health effects of household 

pollution? (iii) What is the level of awareness of people about the adverse 

effects of household air pollution? (iv) Who are the most vulnerable to indoor 

air pollution? (v) What strategies can be adopted to mitigate indoor air 

pollution?  

 

AIM AND OBJECTIVES 

The aim of the research is to assess the effects of indoor air pollution on the 

health of the people. 

Objectives: (i) To identify the indoor activities that generate indoor pollution 

and ill-health (ii) to establish the environmental and health effects of 

household pollution (iii) to assess the level of awareness of the respondents 

on the adverse effects of household air pollution (iv) to establish who are the 

most vulnerable to indoor air pollution (v) To determine mitigating strategies 

to curb indoor pollution and its consequences. 

 

METHODOLOGY:  

 This survey research design adopted a stratified sampling of housewives 

derivable from the four sectors of Damaturu as naturally divided by the 

arterial roads. Using designed questionnaire that that subdivided into four in 

line with the objectives and research questions. Using stratified random 

sampling, a sample size of 20% was administered per street in each of the four 

zones in the systematically selected streets. The paper used frequency 

distribution tables, graphs, pie-charts for data presentation. In terms of 

analysis, descriptive and inferential statistical instruments were used for data 

analysis. 

The study hypothesized and tested: 
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H1: The effect of indoor pollution on health and environment is not significant 

H2 The effect of indoor pollution on health and environment is significant 

 

EMPIRICAL FINDINGS 

Frequency Table 

Table 1 Job to support family livelihood 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid Trading 7 14.0 14.0 14.0 

Civil Servant 9 18.0 18.0 32.0 

Farming 21 42.0 42.0 74.0 

Others 13 26.0 26.0 100.0 

Total 50 100.0 100.0  

Out of 50 respondents, 7(14%) of the women are traders, 9(18%) are civil 

servants, 21(42%) are farmers and 13(26%) are into jobs that were not 

outlined in the questionnaire, but they specifically stated them including 

permanent house wives (without formal occupation), students and apprentice 

(learning trade). This implies that majority of the women had less financial 

capacity to purchase less polluting cookers. 

Table 2 Husband's Occupation 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid Trading 4 8.0 8.0 8.0 

Civil Service 27 54.0 54.0 62.0 

Farming 10 20.0 20.0 82.0 

Others 9 18.0 18.0 100.0 

Total 50 100.0 100.0  

 

Out of 50 respondents, 4(8%) of their husbands are traders, 27(54%) are civil 

servants, 10(54%) are farmers and 9(18%) are into jobs that were not 

outlined in the questionnaire, but they specifically stated them including brick 

layers, painters and security officers. This implies that majority of their 

husbands had less financial strength to go for better sources of cooking. 
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Table 3 Source of Cooking Fire 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid Firewood 29 58.0 58.0 58.0 

Kerosene Stove 9 18.0 18.0 76.0 

Charcoal 12 24.0 24.0 100.0 

Total 50 100.0 100.0  

 

Table 3 shows that 29(58%) of the respondents use firewood as source of cooking 

fire, 9(18%) use kerosene stove, 12(24%) use charcoal. It means that 82% of the 

women use sources that boost indoor pollution.  

Table 4 Reasons for choice of this source 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid I prefer it 28 56.0 56.0 56.0 

Lack of Money 22 44.0 44.0 100.0 

Total 50 100.0 100.0  

Table 4 shows that 28(56%) of respondents prefer using these sources of 

cooking fire in place of gas cylinder/electric cooker due to personal reasons 

like avoiding accidents by carelessness of children or family members, 

electricity failure and acquaintance with the use of the traditional means of 

cooking. 22(44%) go for these cooking sources because of lack of money to 

purchase and maintain. 

 

Table 5 Cooking place 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid Outside 17 34.0 34.0 34.0 

Kitchen/Indoo

r 

33 66.0 66.0 100.0 

Total 50 100.0 100.0  

Majority of the women according to table 5 cook inside the house or have 

kitchen buildings outside the general building. Few cook at open space. 
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Fig.1 Heat/ Smoke Experiences as forms of Indoor Pollution while cooking 

 

From Fig.1 above, the women experience much heat/ smoke while cooking 

and majority stated that the rate of smoking and heat release is very high. 

 

 
Fig.2 Disadvantages of using this source 

The Pie chart shows that the sources that cause indoor pollution deface the 

walls and ceilings of the kitchen, affect health and cause poor ventilation while 

cooking. 

http://www.berkeleypublications.com/


03.31.2020 
 

Pg.248  

 

 

  
         Vol. 12, No.4 

 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  
Website: www.berkeleypublications.com  

 
 
 

International Journal of Environmental Design & Construction Mgt. 

ISSN: 1933-5948 

 

 
Fig.3 Diseases caused by Indoor Pollution  

Diseases caused by indoor pollution is led by Heart diseases followed by 

Asthma, then Pneumonia and Lung cancer 

 

Table 6 Impact of cooking method on environment 
 Frequency Percent Valid Percent Cumulative 

Percent 
Valid Very High 31 62.0 62.0 62.0 

High 12 24.0 24.0 86.0 
Low 7 14.0 14.0 100.0 
Total 50 100.0 100.0  

 

Table 6 shows that 31(62%) of respondents stated that the adverse impact of 

cooking method is very high, 12(24%) stated that it is high and 7(14%) stated 

that it is low. Therefore, the impact on the environment is 86% high. 

 

Regression Analysis 

Effect of indoor pollution on Environment 
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Model Summary 

R R Square Adjusted R Square Std. Error of the Estimate 

.929 .864 .861 .322 

The independent variable is Indoor Pollution. 

ANOVA 

 Sum of 

Squares 

Df Mean 

Square 

F Sig. 

Regression 31.522 1 31.522 303.980 .001 

Residual 4.978 48 .104   

Total 36.500 49    

 

 

Effect of Indoor Pollution on Health 

Model Summary 

R R Square Adjusted R Square Std. Error of the Estimate 

.627 .393 .381 .578 

The independent variable is Indoor Pollution. 

ANOVA 

 Sum of 

Squares 

Df Mean 

Square 

F Sig. 

Regression 10.416 1 10.416 31.126 .002 

Residual 16.064 48 .335   

Total 26.480 49    

 

Equation 1…….IP= 0.54+0.57HI, where IP= Indoor Pollution, Hi= Health 

impact 

Equation 2…….IP=-0.05+0.991EE, where Ee= Environmental Effect 

 

From the regression analysis, the correlation coefficient(R) of 0.929 for the 

relationship between indoor pollution and environmental effects implies that 

the relationship is very strong contrary to that of 0.627 for relationship 

between indoor pollution and health impacts, which implies fairly strong 

relationship. The regression ANOVA reveals that the effect of indoor pollution 

on health and environment is significant with F values of 31.126 and 303.980 
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and significant (p) values of 0.002 and 0.001, which are less than 0.05. 

Therefore, the effect is significant. From the regression equation, one unit 

increase in IP leads to 0.571 increase in Hi and one unit increase in IP also 

leads to 0.991 increase in EE, that is to say the effect on environment exceeds 

the effect on health. 

 

KEY FINDINGS  IN LITERATURE CONTENT ANALYSIS 

(i) Common symptoms of air pollution: The most common symptoms of 

air pollution are: (i) coughing (ii) sneezing (iii) watery eyes (iv) fatigue 

(v) dizziness (vi) headaches (vii) upper respiratory congestion. If you 

notice relief from your symptoms soon after leaving a particular room 

or building, your symptoms may be caused by indoor air contaminants. 

(ii) Respiratory Health Effects: These include (i) Rhinitis, nasal congestion 

(inflammation of the nose, runny nose) (ii) Epistaxis (nose bleeds),  

(iii) Dyspnea (difficulty of breathing or painful breathing) (iv) 

Pharyngitis (sore throat), (v) cough (vi) Wheezing, worsening asthma 

(vii) Severe lung disease 

(iii) More Severe Health Effects include: (i) Conjunctival (eye) irritation, 

(ii) Rashes, (iii) Fever, (iv) chills, (v) Tachycardia (rapid heartbeat, 

sometimes leading to shortness of breath), (vi) Headache or dizziness 

(vii) Lethargy, fatigue, malaise, (viii) Nausea, vomiting, anorexia, (ix) 

Myalgia (muscle pain), (x) Hearing loss 

(iv) Around 3 billion people cook and heat their homes using open fires and 

simple stoves burning biomass (wood, animal dung and crop waste) 

and coal. 

(v) Over 4 million people die prematurely from illness attributable to the 

household air pollution from cooking with solid fuels. 

(vi) The lack of access to electricity for at least 1.2 billion people (many of 

whom then use kerosene lamps for lighting) exposes households to 

very high levels of fine particulate matter, as well introduces other 

health risks, e.g. burns, injuries and poisonings from fuel ingestion, 

constraining other opportunities for health and development, e.g. 

studying or engaging in small crafts and trades, which require adequate 

lighting. 
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(vii) Nearly 3 billion people worldwide still lack access to clean fuels and 

technologies for cooking, heating and lighting.  

(viii) Millions of people die each year as a result of household air pollution; 

34% are due to stroke, 26% to ischaemic heart disease, 22% to chronic 

obstructive pulmonary disease, 12% to childhood pneumonia and 6% 

to lung cancer. These diseases are primarily caused by high levels of 

fine particulate matter and carbon monoxide released by the burning 

of solid fuels such as wood, coal, animal dung, crop waste and charcoal 

in inefficient stoves, space heaters, or lamps. “Globally, more than 50% 

of pneumonia deaths among children under 5 are linked to household 

air pollution.” 

(ix) There are many sources of indoor air pollution. These can include: 

Fuel-burning combustion appliances, Tobacco products, Building 

materials and furnishings as diverse as Deteriorated asbestos-

containing insulation, Newly installed flooring, upholstery or carpet, 

Cabinetry or furniture made of certain pressed wood products, 

Products for household cleaning and maintenance, personal care, or 

hobbies, Central heating and cooling systems and humidification 

devices, Excess moisture. Outdoor sources such as Radon, Pesticides, 

Outdoor air pollution. 

(x) More than 50% of premature deaths due to pneumonia among children 

under 5 are caused by the particulate matter (soot) inhaled from 

household air pollution. 

(xi) Million premature deaths annually from non-communicable diseases 

including stroke, ischaemic heart disease, chronic obstructive 

pulmonary disease (COPD) and lung cancer are attributed to exposure 

to household air pollution. 

(xii) Active and passive smokers are exposed to same adverse effects. 

 

KEY EMPIRICAL FINDINGS 

(xiii) The use of firewood, charcoal, perfumes among some tribes in yobe 
sate exacerbate the effect of indoor pollutions. 

(xiv) The traditional architecture of residents in Damaturu due to cold 

weather during harmattan provides very small windows thereby 

making their traditional homes ill-ventilated.  
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(xv) The hostile environment is being significantly adversely influenced by 

the hauling of live and dry trees for firewood. 

(xvi) Fuel gathering consumes considerable time for women and children, 

limiting other productive activities (e.g. income generation) and taking 

children away from school. In less secure environments, women and 

children are at risk of injury and violence during fuel gathering. 

(xvii) Black carbon (sooty particles) and methane emitted by inefficient 

stove combustion are powerful climate change pollutants.  

 

Further research is needed to better understand which health effects occur 

after exposure to the average pollutant concentrations found in homes and 

which occurs from the higher concentrations that occur for short periods of 

time 

 

RECOMMENDATIONS 

In response to these findings, WHO provides technical support to countries in 

their own evaluations and scale-up of health-promoting household fuels and 

technologies. WHO is building capacity at the country and regional level to 

address household air pollution with workshops and the development of tools 

to help design, implement and monitor policies addressing household energy. 

Further studies may examine similar approach in Damaturu and Nigeria at 

large. 

Therefore, the best way to reduce indoor air pollution in both developing and 

developed countries is to provide adequate ventilation. If air pollutants are 

allowed to escape from indoor settings, this will greatly reduce people 

inhaling and becoming sick from them. In the developing world, drying wood 

before burning it markedly reduces the amount of smoke produced and 

cooking outside reduces the smoke that is produced in the home.  

“We need to scale up the awareness on use of clean fuels such as biogas, 

ethanol, or natural or liquefied petroleum gas with appropriate venting, as 

well as solar electricity solutions for lighting,” he said. “And clean technologies 

and fuels should be priced within reach of the lowest-income households.”  

“A great deal of work is going into improving the types of biomass cookstoves 

commonly used in developing countries for preparing meals, but only those 
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that achieve these household fuel combustion emission targets can ensure 

lower health risks from household air pollution for women and children.”  

Many reports and studies indicate that the following populations may be 

disproportionately impacted by indoor asthma triggers, secondhand smoke, 

mold, radon and other indoor pollutants: (i) children (ii) the elderly (iii) low-

income (iv) minority (v) Tribes and indigenous people. These may be where 

people live, learn and work 

The indoor air pollution can be lessened if there is reduction of live trees and 

this will go a long way to reduce the adverse impact on the fragile 

environment of Yobe state. 
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