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ABSTRACT  

This paper assessed the perception of women on the causes and effects of indoor air pollution in Kano 

metropolis, Nigeria. Two local government areas within the metropolis were used for the study. 

Questionnaires were used to generate responses which were then analyzed. The result of the research 

showed that 82% of respondents have basic education that will furnish them with basic knowledge on issues 

about environmental pollution. Inadequate ventilation and overcrowdings are the most predisposing factors 

to increasing air pollution in the home. Smoke generated from burning fuel, dust and pesticides (52%, 18% 

and 13% respectively) top the list of indoor air pollutants. Many women even though aware of the 

occurrence of indoor air pollutants, the health effects of indoor air pollution are poorly understood. It is 

therefore recommended that women should be continuously enlighten and educated on the causes and 

effects of indoor air pollution so that they realize the dangers and health hazards of living in polluted 

environment and take charge of their own health and that of the family. 
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INTRODUCTION 

It is widely accepted that the indoor environment is important 

for public health.  Indoor air pollution (IAP) is a greater public 

health hazard in developing countries than malaria or lack of 

access to clean water and sanitation, resulting in a fatality every 

20 seconds (Smith et al., 2005). According to WHO (2010) 

indoor air pollution is not only limited to rural households but 

also prominent in the urban households as well in developing 

countries. Many millions of people, predominantly women and 

children in the poorest developing countries, are obliged to 

breathe air that is heavily polluted with biomass emission 

products. Exposure to indoor pollution may be responsible for 

nearly 2 million deaths in developing countries and 4% of the 

global burden of disease exceeding the burden from outdoor air 

pollution fivefold (Bruce et al., 2000). 

 

In developing countries, indoor smoke is responsible for an 

estimated 3.7% of the overall disease burden (WHO FACT 

SHEET, 2018). IAP may also have long lasting effects on 

general health and well-being. Thus early exposure to IAP 

during childhood may result in health challenges which may 

continue later in life (Almond 2006).  

Indoor air pollutants are mainly released during combustion of 

solid fuel used for cooking and heating. According to WHO 

(2010) about 90% of rural households in developing countries 

still rely on unprocessed biomass fuels in the form of wood, 

dung and crop residues. These are typically burnt indoors in 

open fires or poorly functioning stoves. Tobacco smoke can also 

be a major source of indoor exposure to carbon monoxide, 

benzene and Formaldehyde (WHO, 2010).  

Exposure to smoke from the burning of wood is a significant 

cause of health problems such as acute respiratory infections 

(ARI) in children, chronic obstructive lung diseases (such as 

chronic bronchitis and asthma), lung cancer and pregnancy-

related outcomes (Bruce et al., 2000; WHO FACT SHEET, 

2018). Enongi et al., (2013) reported a pattern of high mortality 

rate among the under five children during cold season. The 

possible explanation given for that was the increase in IAP as a 

result of people trying to keep warm using solid fuels indoor. 

Various studies have shown a high level of exposure to indoor 

air pollution in Nigeria (Ezezue and Diogu, 2017; Oguntoke et 

al., 2010). The study conducted by Ezezue and Diogu (2017) 

found gases, steam, particles of dust and fibers, most of which 

are from indoor combustions as major indoor pollutants in 

homes. Isara and Aigbokhaode (2014) also found that the use of 

unclean cooking fuel such as kerosene, firewood and vegetables 

contributed to a high level of indoor pollution. Omole et al. 
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(2016) on the hand found alternative lighting sources as a major 

source of IAP.  

Women and children are especially more at risk of exposure to 

indoor air pollutants (WHO, 2010). Understanding women 

perception to IAP is critical in informing the design of 

appropriate intervention since perception is an important 

component of behavioral change and it plays a major role in 

public response to environmental exposures (Enongi et al., 

2013). Information on the perception of women who are the 

most at risk of indoor air pollution is scanty. This paper is 

therefore aimed at assessing the perception and awareness level 

of indoor air pollution among women in Kano metropolis in 

order to provide baseline information that can help in developing 

control strategies to minimize the effect of IAP. 

MATERIAL AND METHODS 

Description of Study Area 

Kano is a city in Nigeria and the capital of Kano State in North 

West Nigeria, It is the second largest city in Nigeria (NPC, 

2006). Two local government areas from Kano metropolis 

namely, Fagge and Nassarawa formed the population of the 

study as shown in figure 1. 

 

 
Fig. 1: Map showing the sampling locations in Kano Metropolis, Nigeria 

 

Sampling and Sampling Procedure 

One hundred structured questionnaires were administered to 

fifty (50) women each selected using stratified sampling method 

from Nassarawa and Fagge local government areas within Kano 

metropolis. The questionnaires were administered by trained 

interviewers.  The study was cross sectional and descriptive in 

nature and was carried out between May and June, 2014. Some 

of the issues the questionnaire seek to know included awareness 

of associated pollutants, and health effect of such pollutants and 

factors that contributes to IAP. Data obtained from the survey 

were analyzed using simple percentage. One hundred (100) 

questionnaires were administered by trained interviewers to 

women in two local government areas within Kano metropolis 

and all were retrieved giving a response rate of 100%. The tables 

and figures below show the result of the survey. 

 

RESULTS AND DISCUSSION 

Socio-economic characteristics of the respondents 

Data on socio-economic characteristics of the respondents are 

presented in Table 1. The table revealed that the age bracket of 

31 – 40 had the highest frequency of respondents while a good 

percentage of respondents had at least secondary school 

education. Dasgupta et al., (2004) indicated that the poorest, 

least educated households have twice the pollution level as 

compared with high-income households with highly educated 

adults. The result showed that 82% of respondents have basic 

education that will furnish them with basic knowledge on issues 

about environmental pollution.

 

 

  

http://en.wikipedia.org/wiki/Nigeria
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Table 1: Demographic characteristics of respondents 

Age (years) Frequency Percentage 

   

20 - 30 44 44 

31 - 40 39 39 

41 - 50  14 14 

51 Above 3 3 

 100 100 

Educational background   

No formal education           

Primary school       

Secondary school               

Tertiary education             

7 

   11 

   38 

   44 

 100 

7 

   11 

   38 

   44 

  100 

   

 

Distribution of respondents by perceived sources of IAP 

 

Smoke, dust and pesticides (52%, 18% and 13% respectively) 

formed the major sources of pollution. The choice of smoke 

could be as a result of the fact that women are mostly responsible 

for the preparation of food in the home and as such exposed to 

high level of smoke during the period of cooking. This agrees 

with the report by Durdana et al. (2012) that women are primary 

cooks and caregivers for children in nearly all cultures, are prone 

to receive the greatest exposure to the smoke from solid fuel 

combustion.  

 

Table 2: Distribution of respondents by perceived sources of IAP 

Sources of indoor air pollution     Frequency Percentage 

Smoke 52 52 

Pesticides 13 13 

Cigarette smoke 1 1 

Dust 18 18 

Heat 

Smelly sewage 

Chemicals from household materials 

9 

3 

4 

9 

3 

4 

Total 100 100 
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Perceived health problems associated with IAP 

Table 3 showed the perceived health effect of IAP. Difficulty in 

breathing and coughing were the most common perceived health 

effect of IAP reported in this study. This is similar to the reports 

in previous studies by Afolabi et al. (2016) and Omole et al. 

(2016). According to WHO (2010), the occurrence of respiratory 

and pulmonary diseases is the most common outcome of the 

indoor air pollutants. The failure of the women to associate 

indoor air pollution to more serious health hazards such as 

cancer shows the poor perception of the women in relation to 

health effect of IAP. This explains the reason why little or no 

attention is paid to alarming issue of indoor air pollution. 

 

Table 3: Distribution of respondents by perceived health problems associated with IAP 

Effect of indoor air pollution     Frequency Percentage 

Cough 28 28 

Cold 8 8 

Difficulty in breathing 36 36 

Stuffiness 

Cancer 

Eye problem 

Heart problem 

Asthma 

Headache 

Others 

9 

    0 

    9 

    1 

    5 

    4 

    0 

9 

    0 

    9 

    1 

    5 

    4 

    0 

Total 100 100 

 

 

Perceived level of health hazard caused by IAP 

The perceived health risks to the respondent and their family for 

the six hazards considered in this survey are shown in table 4, 

with the hazards ranked according to the percentage of 

respondents rating it as a ‘very high’, ‘high’ or ‘no risk’. 

Chemicals from household products such as textiles, paints, 

furniture etc. and cigarette smoke were perceived to have no 

health risk by 72% and 49% of respondents respectively. Smoke 

was perceived by the largest percentage of respondents to have 

the most health risk. Table 4 therefore revealed that there is poor 

perception of the level of health risk posed by different 

pollutants and as such women may not be able to appreciate the 

importance of limiting such risks. This agrees with Donna and 

Harding (2005) who perceived that it is more likely that majority 

of the women are unaware of these threats in their homes. 

 

Table 4: Distribution of respondents by perceived level of health hazard caused by Indoor Air Pollutants 

Pollutant  None (%)  Low (%) High (%) 

Smoke 30 27 43 

Pesticides 27 51 22 

Cigarette smoke 49 33 18 

Dust 23 56 21 

Smelly sewage 

Chemicals from household materials 

33 

72 

38 

21 

29 

7 

Total 234 226 140 

 

 



FUDMA Journal of Sciences (FJS) Vol. 2 No. 4, December, 2018, pp 181 – 187 
185 

Sources of information on IAP 

As shown in Figure 2, majority (76%) of the respondents are 

aware of indoor air pollution and its effect on health while 24% 

claimed not to have knowledge of it. This finding was consistent 

with findings from Ilorin in which most of the respondents 

interviewed were aware of indoor air pollution and its health 

implication (Desalu et al., 2010) but inconsistent with the study 

by Isara and Aigbokhaode (2014) who found out that women 

lacked knowledge of the health effects of using unclean cooking 

fuel. 

The major source of information on IAP was friends and 

neighbours (45%). Bush et al. (2001)    observed that local 

knowledge obtained through social interactions play important 

role in the shaping of perception. This finding did not however 

agree with the findings of Omole et al. (2016) who found that 

the major source of information on IAP was radio.

  

 

 

Fig. 2: Distribution of respondents by source of information on IAP 

 

Factors that contribute to IAP 

The factors that contribute to IAP were assessed in Figure 3. It 

was observed that 30% perceived that poor ventilation 

contributes to IAP. Overcrowding and type of stove used at 

home for cooking ranked next to poor ventilation (22% and 21% 

respectively) while only 13% perceived that season could be a 

contributory factor. This could be due to the fact that housing 

condition in the town is poor, occupancy ratio within individual 

household is high with an average of about 4-6 persons per room. 

Enongi et al., (2013) agreed that due to poor ventilation, outdoor 

air pollutants infiltrate into households thereby raising the levels 

of IAP in deprived urban areas. Poor ventilation could also lead 

to the buildup of pollutants such as smoke within the enclosed 

place (WHO Fact sheet, 2018).
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Fig. 3:  Perceived factors that contribute to IAP. 

 

CONCLUSION 

The results showed that majority of respondents have basic 

education that will furnish them with basic knowledge on issues 

about environmental pollution. Thus respondents have good 

knowledge of causes of IAP and viewed smoke, dust and 

pesticides as the major sources of indoor pollution. Difficulty in 

breathing and coughing were the most common perceived health 

effect of IAP reported in this study. More serious health 

implications of IAP such as cancer were viewed as of less 

concern by the respondents. Chemicals from household products 

such as textiles, paints, furniture etc. and cigarette smoke were 

perceived to pose no health risk by majority of respondents. This 

indicate that there is poor perception of the level of health risk 

posed by different pollutants and as such women may not be able 

to appreciate the importance of limiting risks associated with the 

pollutants. There is therefore need to continuously enlighten and 

educate the women and the general public about the causes and 

effects of air pollution so that they realize the dangers and health 

hazards of living in polluted environment and take charge of 

their own health and that of the family. 

 

REFERENCES 

Afolabi, O.T., Awopelu, O.F., Aluko, O.O., Deji, S.A., 

Olaniyan, B.B., Agbakuru, L.C., Oyedele, O.O., Oni, K.R. and 

Ojo, B.O.(2016). Awareness of indoor air pollution and 

prevalence of respiratory symptoms in urban community in 

South West Nigeria. Niger. Journal of Health Sci,16: 33-38 

 

Almond, D. (2006). “Is the 1918 Influenza Pandemic Over? 

Long-Term Effects of In Utero: Influenza Exposure in the Post-

1940 U.S. Population,” Journal of Political Economy, 114(4): 

672-712. 

 

Amorim, V. L, Gomes CM, Lira HL, Franca KB, Ferreira HC, 

(2007). Bentonites from Boa Vista, Brazil: Physical, 

ineralogical and Rheological Properties. Material Research, 

7(4):583-593. 

Apugo-NwosuTU, Mohammed-Dabo IA, Ahmed AS, Abubakar 

G, Alkali AS, Ayilara SI, Nwobi BE (2011). Modeling 

Rheological Behaviour of UbakalaBentonite as Bingham Plastic 

and Power Law Fluids. Annual International Conference, 

Workshop & Exhibition of the Chemical Society of Nigeria, 

held at University of Ilorin, 19th - 23rd, September. 

 

Bruce, N., Perez-Padilla,  R.  and  Albalak , R . (2000). The 

health effect of indoor air pollution exposure in developing 

countries World Health Organization protection of Human 

Environment pp 7-30 

Bush, J., Moffatt, S. and Dunn, C. (2001). Even the birds round 

here cough: Stigma, air pollution and health in Tesside.  Health 

and Place, 7:47-56 

 

Dasgupta, S.H.,  Khaliquzzaman,  M., Pandey,  K., and  

Wheeler, D. (2004). Who Suffers from  Indoor Air Pollution? 

Evidences from Bangladesh. World Bank, pp. 1-23. 

Series1, 21

0

5

10

15

20

25

30

35

Overcrowding Temperature Season Poor
ventilation

Type of stove

p
e

rc
e

n
ta

ge
 r

e
sp

o
n

se

Factors contributing to IAP



PERCEPTION OF WOMEN ON…..  Darda, Ogunleye and Hassan  FJS 

FUDMA Journal of Sciences (FJS) Vol. 2 No. 4, December, 2018, pp 181 – 187 
 

187 

Desalu, O.O., Adekoya, A.O., Ampitan, B.A. (2010).Increased 

risk of respiratory symptoms and chronic bronchitis in women 

using biomass fuels in Nigeria.  Jour. Bras Pneumol.,36:441–

446. 

 

Donna, M. S. and  Harding, M.H.  (2005). Health and 

environmental effects of cooking Stove Use in Developing 

Countries. In 

www.bioenergylists.org/stovesdoc/Environment/staton.pdf. 

Accessed July, 12. 2014. 

 

Durdana. R.H., Akhtar, S., Farhan,  A. A., Imtiaz,  A.  and Alia,  

B. M.  (2012). Perception of female population health hazards 

associated with indoor air pollution in Karachi.Journal of Public 

Health and Epidemiology, 3(4): 93-100 

 

Enongi, T.,   Kyobutungi, C.,  Navi , N.G., Kanyiva,  M.,  Oti,  

S., Van de vijver, S.,  Ramere,  E.  and Joachim,  R.  (2013). 

Common perception of air pollution and related health risks in 

Nairobi   slum.  Inter. Journal of Environmrntal Research and 

Public Health, 10:4851 -4808. 

 

Ezezue, A.M., Diogu, J.O. (2017). Investigation of Indoor Air 

Quality of Residential Buildings in Enugu  Nigeria. J ArchitEng 

Tech, 6: 206.-208 doi: 10.4172/2168-9717.1000206 

 

Isara, A.R and Aigbokhaode, A.Q (2014). Household Cooking 

Fuel Use among Residents of a Sub-Urban Community in 

Nigeria: Implications for Indoor Air Pollution. Eurasian J Med, 

46(3): 203–208. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

National Population Commission (NPC) (2006). Census 2006. 

Retrieved from www.population.gov.ng. 

 

Oguntoke, O., Opeolu, B.O. and Babatunde, N. (2010).  Indoor 

Air Pollution and Health Risks among Rural Dwellers in Odeda 

Area, South-Western Nigeria. Ethiopian Journal of 

Environmental Studies and Management, 3 (2) 39-46 

 

Omole, D.O., Azubuike, T..U, Ogbiye, S.A., Ede, A.N. and 

Ajayi, O.O. (2016). Causative Factors of Indoor Air Pollution in 

Nigerian Households. 3rd International Conference on African 

Development Issues (CU-ICADI) held at Covenant University 

Ota, 9th -11th May, 2016.  

 

Smith,  K.R., Rogers, J. and Cowlin, S.C. (2005). Household 

Fuels and Ill-Health in Developing Countries: What 

Improvements can be brought by LP Gas? France. World LP 

Gas Association. At 

ehs.sph.berkeley.edu/krsmith/publications/WLPGA%20Shang

hai%2009-05z.pdf. Accessed. July, 12. 2014, pp. 1-59.  

WHO Fact sheet (2018). Household air pollution and health. 

http://www.who.int/news-room/fact-sheets/detail/household-

air-pollution-and-health. Accessed December 4, 2018 

 

WHO. (2010). Guidelines for indoor air quality: Selected 

pollutants. 

http://www.euro.who.int/__data/assets/pdf_file/0009/128169/e

94535.pdf. Accessed July 12, 2014 

http://www.bioenergylists.org/stovesdoc/Environment/staton.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Isara%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=25610326
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aigbokhaode%20AQ%5BAuthor%5D&cauthor=true&cauthor_uid=25610326
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4299844/
http://www.population.gov.ng/
http://www.who.int/news-room/fact-sheets/detail/household-air-pollution-and-health
http://www.who.int/news-room/fact-sheets/detail/household-air-pollution-and-health
http://www.euro.who.int/__data/assets/pdf_file/0009/128169/e94535.pdf.%20Accessed%20July%2012
http://www.euro.who.int/__data/assets/pdf_file/0009/128169/e94535.pdf.%20Accessed%20July%2012

