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Abstract: This research investigated the effects of indoor air pollution 

among women, in Northeastern, Nigeria, indoor air pollution refers to the 

physical, chemical and biological characteristics of air in the indoor 

environment, which include a home, building, an institution or commercial 

facility. Study was carried out in five wards: Benen Bayero, Karamar Tanda, 

Asibitin Agana, Goni Aji Street and Abdullahi Masaba Street. Questionnaires 

containing personal information, health status and household circumstances of 

respondents were distributed randomly (50 in each study area) for data collection. 

Kerosene is used in less than 5% of the households and charcoal was used in 

about a third of the household. Cooking outdoor is linked to coughing, burns, 

confusion, cataract, pneumonia and bronchitis among women, as well as several 

respiratory and eye related problems. Moreover, cataract and asthma were found 

to be more prevalent among women cooking indoors. 
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Introduction 

Indoor air pollution refers to the physical, chemical 

and biological characteristics of air in the indoor 

environment, which include a home, building, an 

institution or commercial facility (Igboanugo and Ajieh, 

2017). The history of indoor air pollution dates back to the 

first human dwelling and use of fire (Behera and 

Balamugesh, 2005). Combustion pollutants are common 

contaminants of indoor and outdoor environment (Mehta, 

2004) and include carbon-monoxide, nitrogen-dioxide, 

Sulphur-dioxide, aldehydes, particles etc. (Nachreiner et al., 

1976). Use of solid fuels for cooking and heating is regarded 

as a major global contributor of indoor air pollution. Almost 

half of the world population uses solid fuels such as dung, 

wood, agricultural residues and coal to cook (Langbein, 

2017). When used in simple cooking stoves, these fuels emit 

substantial amounts of toxic pollutants (Mohamed et al., 

1995). In households with limited ventilation (as is common 

in many developing countries), exposures experienced by 

household members, particularly women and young children 

who spend a large proportion of their time indoors, have been 

estimated to be much higher than the (World Health 

Organization (WHO) set limits (Smith, 1987). 

Pollutants from indoors can be natural, man-made or 

some that result from combustion. Major source of natural 

pollutants such as radon and biological contaminants 

include; earth and rock, under buildings, ground water, 

house dust bedding, wet or moist surface, carpets and 

home air conditions (Agrawal and Yamamoto, 2015). The 

major pollutants from combustion are Carbon monoxide 

(CO) and Repairable combustion Particles (RSP), which 

are caused by wood-burning stoves, fire places, tobacco 

smoke, wood or coal stoves and home heating 

equipment’s (de Koning et al., 1985). The man-made 

pollutants which include; asbestos, volatile organic 

chemicals, formaldehyde and lead, are major contributors 

to indoor air pollution worldwide (Hynes et al., 2003). 

The sources of these pollutants are thermal insulation, 

floor materials, dry-cleaned clothing, moth balls, 

pesticides and aerosol sprays (Gilliland et al., 1999). 
Several researches have mentioned the health problems 

associated with indoor air pollutants, these mainly include 
lung cancer, allergies and asthma (Leikauf, 2002), eye 
related health conditions, nose and throat irritants, 
pneumonia, drowsiness, respiratory tract damage, tonsillitis, 
anaemia and confusion (Arborelius and Bremberg, 2001). 
This study investigated the effects of indoor air pollution 
in Northeastern, Nigeria. 

Biomass Fuel and Effects on Women  

Biomass fuels are used by about half the world's 

population as a major, often as the only source of 

domestic energy for cooking and heating. Women in 

Nigeria are commonly exposed to biomass smoke from 

open fire cooking at home, due to frequent cooking and 

spending most of their time indoor. Poor combustion 

ability of some stoves produce significant amount of 
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pollutants that adversely affect the health of women 

(Fullerton et al., 2008). Major pollutants emitted as a result 

of burning biomass as fuel includes; carbon monoxide and 

formaldehyde. Exposure to large amounts of these pollutants 

present gives the significant amount of respiratory problems. 

The major health problems associated with cooking among 

women in African countries is respiratory related and 

many researchers have linked this to biomass smoke 

during cooking activities (de Koning et al., 1985; World 

Health Organization, 2016; IARC, 1988). 

Kerosene Fuel and Effects on Women 

Cooking by use of kerosene is widespread in many 

developing countries, especially in urban populations, 

where biomass needs to be purchased and electricity 

and LPG are expensive or unreliable. Kerosene 

combustion emits many potentially health-damaging 

pollutants, including Particulate Matter (PM), carbon 

monoxide, polycyclic aromatic hydrocarbons and 

volatile organic compounds (Leikauf, 2002). Research 

has been conducted on cooking with kerosene, that 

leads to an increased risk of tuberculosis and burn 

(Agrawal and Yamamoto, 2015).  

Materials and Methods 

Study Area 

Gashua (12°52’26.33°N, 11°02’26.05°E) is located in 

Yobe state, North-eastern Nigeria, with around 125,000 

people Sabongari is a densely populated area in Gashua 

constituting about 35% of the total number of residents 

(https://en.m.wikipedia.org). The residents are 

predominantly low and middle income families, consisting 

of small scale traders, farmers and civil servants.  

The study area was divided into five (5): A, B, C, D and 

E to represent Benen Bayero, Karamar Tanda, Asibitin 

Agana, Goni Aji Street and Abdullahi Masaba Street 

respectively. Each area has at least 60 - 80 houses.  

Data Collection  

A total of 250 structured questionnaires containing 

personal information, health status and household 

circumstances of respondents were distributed randomly (50 

in each study area). The study was conducted over a period 

of 4 weeks from 1st-30th September 2018. The structured 

questionnaires were administered to the respondents during 

a face to face interview. Information was obtained in line 

with the study objectives, with the consent of the respondents 

in order to obtain valid responses. The questionnaire was 

subjected to test before use and modified as requested before 

the start of the study. The questionnaire was administered in 

English and Hausa Languages.  

Results and Discussion 

The results of this research were obtained after the data 
was collected through administered questionnaire by the 
respondents. 250 participants were engaged in this 
exercise (mean age is 40.6 years representing 16.2%), 
83.6% of them were married (Table 1). 

Majority of women reported cooking outdoors 
(66.3%) as against those that reported cooking indoors 
(33.7%). Firewood has the highest percentage of use 
both indoors and outdoors (50.6%), with 38.2% using 
firewood outdoors and 12.4% using firewood indoors. 
Kerosene however, has the lowest rate of use (4.4%) 
among women, with only 2.2% reported use in both case, 
6.6% reported use of firewood and kerosene while 9.7% 
use kerosene and charcoal (n = 37, 16.4%), (Table 2). 

Health Effect Associated with Cooking Smoke 

Asthma and tonsillitis were the most common health 

problem reported by the respondents with 14.4% each. Both 

of these medical conditions have to do with respiratory tract. 

The second categories of health problem reported were 

cataract and Conjunctiva F.B. with (6.8%) and (10.4%) 

respectively. These categories are more related to the eye. 

The least common which include Cornea F.B (5.6%), 

bronchitis (7.6%), pneumonia (12.4%), tuberculosis (11.6%) 

and laryngitis (8.4%), have also been reported, with some 

respiratory and others visionary related (Table 3). 

Pneumonia is more vulnerable among women who cook 

outdoors (20.80%), followed by asthma (18.12%) and 

laryngitis (14.80%). On the other hand, Cataract (27.60%) 

and asthma (19.70%) were reported to be prevalent among 

women cooking indoors. The least prevalent disease 

conditions reported in both cases (indoor and outdoor) were 

Tuberculosis (3.55%), Conjunctiva F.B (7.5%), Cornea F.B 

(7.11%) and Tonsillitis (8.00%). (Table 4). 
 
Table1: Socio-demographic characteristics of all participants 

 Description n = 250 

 ------------------------------------------ 
Characteristics Frequency Percentage (%) 

Gender 
Female 250.0 100.0 

Male  0.0 0.0 

Source of income 
Traders  96.0 38.4 

Farmers  114.0 45.6 

Civil servant  32.0 12.8 
Hunting  8.0 3.2 

Level of education 

None  56.0 22.4 
Primary  54.0 21.6 

Secondary  111.0 44.4 

Post-secondary  29.0 11.6 
Marital status 

Single 0.0 0.0 

Married  209.0 83.6 
Divorce  41.0 16.4 

Age 
Mean SD  40.6 16.2 

SD = Standard Deviation 

https://en.m.wikipedia.org/
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Table 2: Location of the kitchen among the 250 participants 

 Location of the kitchen 

 ----------------------------------------------------------------------------------- 

 Outdoor cooking  Indoor cooking 

 -------------------------------------------- ----------------------------------- 

Type of primary fuel Frequency Percentage (%) Frequency Percentage (%) Total participant Total percentage (%) 

Kerosene 5 2.2 5 2.2 10 4.4 

Charcoal 31 14.0 21 9.4 52 23.4 

Agricultural remnant 12 5.3 0 0.0 12 5.3 

Firewood 86 38.2 28 12.4 114 50.6 

Kerosene and charcoal 10 4.4 12 5.3 22 9.7 

Firewood and kerosene 5 2.2 10 4.4 15 6.6 

Total number 149 66.2 101 33.8 250 100.0 

n = 250 

 
Table 3: Heath problems reported by the respondents 

Condition Frequency Percentage (%) 

Asthma 36 14.4 

Bronchitis 19 7.6 

Pneumonia 31 12.4 

Laryngitis 21 8.4 

Cataract 17 6.8 

Conjunctiva F. B 26 10.4 

Cornea F. B 14 5.6 

Tonsillitis 36 14.4 

Tuberculosis 29 11.6 

Others 21 8.4 

n = 250 

 
Table 4: Health conditions associated with kitchen location (outdoor/indoor) 

 Kitchen location 

 ---------------------------------------------------------------------------------- 

 Outdoor n = 149  Indoor n = 101 

 ------------------------------------------- ----------------------------------- 

Conditions Frequency Percentage (%) Frequency Percentage (%) Total frequency n = 250 Total percentage (%) 

Asthma 27 18.12 15 19.70 42 18.67 

Brochitis 14 9.40 7 9.20 21 9.33 

Pneumonia 31 20.80 9 11.80 40 17.78 

Laryngitis 22 14.80 4 5.20 43 19.11 

Catarrh 16 10.73 21 27.60 20 8.89 

Conjunctiva F. B 13 8.72 4 5.20 17 7.56 

Cornea F. B 11 7.40 5 6.70 16 7.11 

Tuberculosis 3 2.01 5 6.70 8 3.55 

Tonsillitis 12 8.02 6 7.90 18 8.00 

Total 149 100.00 101 100.00 250 100.00 

 

This shows that outdoor cooking has high rate of 

respiratory problems (73.15%) and low rate of eye related 

problems (26.85%), rejecting the null hypothesis (outdoor 

cooking cannot lead to respiratory problems among 

women) and adopting the alternative hypothesis. 

Conclusion 

This study found that use of firewood as fuel is 

practiced in nearly all households surveyed either as 

primary or secondary cooking fuel. This is consistent with 

other findings of a high rate of firewood use in rural areas 

(Gujba et al., 2015). Kerosene was used in less than 5% 

of the households, while charcoal was used in about a 

third of the households. Stacking of fuels (using more than 

one cooking fuel) occurred in few households with an 

average of 16.3%. In contrast, (Ozoh et al., 2018) 

conducted a similar study in Lagos and reported high 

percentage of kerosene (91.5%) and charcoal (30%) use. 

This result also found prevalence of pneumonia among 

women using kerosene and solid fuel, which is in line with 

the World Health Organization (WHO) report on high risk 

of pneumonia among women cooking with kerosene and 

solid fuel (World Health Organization, 2016). In this 

study, eye related conditions such as cataract conjunctiva 

F. B were reported to have low prevalence among women, 
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although these are more pronounced among elderly 

women aged 41-50, 61-70 and 71-80. 
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