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Abstract
Introduction: Indoor air pollution (IAP) is a major public health challenge in developing countries like Nepal. Annually, approxi-

mately 4.3 million people die due to IAP. In Nepal, 80% of rural households use biomass fuel for cooking without ventilation. This
study to explore knowledge about IAP among women in the Dang district of Nepal.

Methods: A cross-sectional study was conducted in Tulsipur municipality of Nepal in 2016. Systematic random sampling was used,
and data were collected using a structured questionnaire about IAP at their household level. The study population was among wom-

en living in a household. The descriptive analysis was done using SPSS software and statistical analysis carried out in frequencies and
percentages and data are shown in table, pie chart and bar graph. Each study variable was labeled, coded, and measured systematically.

Results: The total study participants were 196 women aged 15 years and above. This study showed that approximately 90% of
women had heard about IAP. Of these 28% and 24% of women said IAP is mainly caused due to cooking habits and poor ventilation

respectively. Approximately 53% of women were aware of ventilation and 46% agreed to have proper ventilation in the kitchen.

Twenty-seven percentages of women agreed that health effects such as eye irritation was due to IAP where by headache 23%, respiratory diseases 20% and so on.

Conclusion: Knowledge about IAP is a pragmatic way to prevent and mitigate the effects of IAP in the Dang, Nepal.
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Introduction
Indoor air pollution (IAP) is often considering a neglected, pub-

lic health problems. The common sources of IAP are biomass fuel

such as wood, crop wastes, charcoal, coal, and dung for cooking
and heating in the kitchen [1]. Biomass fuel is most common in

developing countries such as Nepal. Globally, approximately 3 bil-

lion people burn biomass on open ﬁres for daily cooking [2,3]. This
produces heavy smoke containing carbon monoxide and polycyclic
aromatic hydrocarbons [4].
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The World Health Organization has estimated that 4.3 million

family was coded as nuclear = 1 and Joint = 2. Ethnicity was coded

(18%), ischemic heart disease (27%), chronic obstructive pulmo-

= 4. Education was categorized as Illiterate = 1, Primary level = 2,

people die because of households air pollution in 2018 [5]. Exces-

sive exposure to IAP cause death due to pneumonia (27%), stroke

nary disease, and lung cancer (8%) [6]. Women and children under
five years are at high risk from IAP, especially in developing coun-

tries [3]. In Nepal, 66% of households use solid fuel in 2016 [7].

Rural women and their children have a 2-3 times higher chance of
respiratory disease including disability-adjusted life years [4,8]. A

as Brahmin = 1, Chhetri = 2 Janjati = 3. The source of income was

categorized as agriculture = 1, labour = 2, business = 3 and others
Secondary level = 3, Higher secondary level, and above = 4. Occupa-

tion was categorized in agriculture = 1, labor = 2, business = 3, and
other = 4. Descriptive statistics were presented in frequency and
percentage performed in SPSS. The level of knowledge was shown
in the pie chart using MS Excel.

wide range of public health and energy consumption interventions

Results

of Nepal.

surveyed for knowledge on IAP. The highest representation of

can improve knowledge about IAP for women [9]. This study aims

to explore knowledge about IAP among women in the Dang district

Methods
A cross-sectional study was carried out in Dang district of Nepal

in 2016. A systematic random sampling technique was used for the

selection of study population. A total of 196 women aged 15 years
and above were selected for the survey. The women who were less

than 18 were taken consent from her parents either grandmother
or senior family member during the interview. Face to face inter-

views were conducted with women who were asked question-

naires related to IAP. Women were asked during the survey wheth-

Table 1 describes the demographic characteristics of women

women were between 25-34 years 68(34.7%). The most household was a nuclear family 112(57.1%), and approximately half

of the participants were represented from Brahmin caste in this
study. The major sources of incomes of the participants were ag-

riculture 83(42%), labour work 38(19%), business 30(15%) and

non-specified other incomes 45(23%). Thirty-four percent of the
women were illiterate, and 144(74%) had the main occupation of
agriculture work.

In this study 177(90%) of women had heard about IAP and

er they were exposed to IAP or not. Structured questionnaires were

19(10%) did not, Table 2. The knowledge about the definition of

background and necessary changes were made on the survey ques-

17(10%). Knowledge about the causes of IAP was cooking habits

used to collect data from the participants. A pilot study was carried
out among women (n = 10) from the non-study area with similar
tionnaires. All questionnaires were rechecked just after completion
of interview and questionnaire was made clear and simple. Women

who were unable to respond due to their hearing impairment and
dumbness were excluded from this study. The study protocol and

thesis was approved by the institutional research Committee of
National Open College, affiliated to the Pokhara University. Permis-

sion was sought from the Tulsipur municipality before data collection. Verbal informed consent was obtained from each participant.

Participants’ confidentiality was maintained. The outcome variable

was in Likert scale. Participants received a score out of 100. Partici-

pants with a knowledge score below 25 scored were categorized
as having poor knowledge, and higher than 25 scored were categorized as having good knowledge. In Statistical analysis it was
dichotomously coded as Yes or No form. Age was measured as a

continuous variable which was categorized and coded as: 15-24 =

1, 25-34 = 2, 35-44 = 3, 45-54 = 4, 55-64 = 5, 65+ = 6. The type of

IAP was varied among the women: wood burning 99(56%), faulty

gas 31(17%), nitrogen oxide 30(17%) and carbon monoxide
81(46%), poor ventilation 69(39%), poverty 57(32%), illiteracy

61(35%), and other causes such as tobacco smoke and pesticides
18(10%). The table 2 also shows awareness of the types of solid

fuel which cause IAP was 158(89%) due to wood, 27(15.3%) due
to charcoal, 70(40%) due to dug, 113(64%) due to wastes and

39(22%) due to non-specified other causes. When women were
asked about the type of stove, they had heard of 112(63%) know
about gas, 69(39%) know about kerosene stove, 118(67%) know

about mud tradition, and 99(56%) know about improved stoves.
The result has shown, about more than half of the participants
94(53%) knew that there should be good ventilation with having
a big hole in the kitchen, 48(27%) with medium hole and 35(20%)
had poor ventilation with small hole in the kitchen.

Exposure to indoor air pollutants can lead to a wide range of ad-

verse health outcomes such as Eye irritation 121(68%), headache
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100(57%), respiratory problems 91(52%), lung diseases 64(32%),
nausea 43(24%), and others like dry cough and fever 26(15%). The
result also shows about knowledge of preventive measures of IAP

among women were using alternative fuel 109(61.6%), keeping

proper ventilation 77(44%), dry ventilation 24(14%) and using

improved stoves 53(30%) at household levels. The primary controlling mechanism of IAP were alternative fuels 99(56%), window

Variables
Heard about IAP

Characteristics

Age of women (year)

Source of income

Education

Occupation

Wood burning

99(55.9)

Carbon Monoxide

17(9.6)

Nitrogen oxide

Causes of IAP

15-24

17(8.7)

Poor ventilation

31(15.8)

Non-specified

25-34

68(34.7)

55-64

20(10.2)

65 and above

47(24.0)
13(6.6)

Nuclear

112(57.1)

Brahmin

96(49.0)

Joint

Chhetri
Janjati

Agriculture

Labour work
Business

Non-specified
Illiteracy
Primary

Secondary

Higher and above

84(42.8)
32(16.3)
83(42.4)

Type of solid fuel

66(33.7)

Health Hazards

30(15.3)
45(23.0)
42(21.4)
57(29.1)

Non-specified

29(14.8)

6(3.1)

17(8.7)

Table 1: Demographic Characteristics of surveyed women
(n = 196).

Figure 1 shows approximately n = 147(74.8%) of women have

got more than 25 scores, and they were categorized as good knowledge and only n = 49(25.2%) of them have poor knowledge about

Control of IAP

69(39)

Waste

113(63.8)

Gas

112(63.3)

Improve stoves

99(55.9)

Charcoal

Mud tradition
Small

Medium

61(34.5)
18(10.2)
27(15.3)
70(39.5)
39(22.0)
69(39.0)

118(66.7)
39(19.8)
53(27.1)

Big

104(53.1)

Lungs diseases

64(36.2)

91(51.7)

Eye irritation

121(68.4)

Non-specified

26(4.7)

Nausea

Prevention of IAP

81(45.8)

158(89.3)

Respiratory diseases

31(15.8)

30(17.0)

Wood

Illiteracy

Kerosene

38(19.4)

31(17.5)

57(32.2)

Non-specified

Type of stoves

19(9.7)

Poverty

Dug

Size of Ventilation

144(73.5)

Labor

Cooking habit

68(34.7)

Agriculture
Business

the IAP.

177(90.3)

Number(percentage)

45-54

Ethnicity

Yes

Options

35-44

Type of family

Number (Percentage)

Faulty gas

open 76(43%), proper ventilation 69(39%), and others control
measures 16(9%).

Options

No

IAP definitions

21

Headache

43(24.3)

100(56.5)

Alternative fuels

109(61.6)

Improved stoves

53(29.9)

Proper ventilation
Dry ventilation

77(43.5)
24(13.6)

Window open

76(42.9)

Non-specified

16(9.0)

Alternative fuels

Proper ventilation

99(55.9)
69(39.0)

Table 2: Knowledge of women related to Indoor Air
Pollution (N = 177).
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For the knowledge about the IAP in the household, it is very

important to know about indoor air quality, their health impact
as well as prevention and control measure of IAP to the women

engage in the kitchen. Exposure to IAP can lead to a wide range of

adverse health outcomes showed in this study which was similar
with previous studies carried out in Kathmandu [13]. Moderate to

severe cases of ARI was also reported in early age children (<2yr)
because of domestic smoke exposure [14]. Due to excessive smoking and exposure to the burning of biomass fuels, multiple dis-

eases, such as chronic bronchitis and emphysema, were reported
Figure 1: Women’s knowledge about Indoor Air Pollution
(N = 177).

Discussion
The aim of this study was to explore knowledge about IAP

among women in the Dang district of Nepal. This study related to

knowledge about IAP variables included women heard about IAP,
definition of IAP, causes of IAP, types of solid fuel, types of stoves,
size of stove and ventilation, health hazards due to IAP, and prevention and control measures of IAP.

This study showed that one third of participants had good

knowledge about IAP. The majority of participants had understanding that the main source of IAP was burning wood. The women ex-

pressed about the health hazards due to IAP were respiratory infection, lungs diseases, eyes irritation, nausea, and headache.

Approximately 20% of the study women understood the cause

of IAP was due to poor ventilation which was four times lower than
a previous study conducted in Pakistan in 2018 [10]. Approximately 90% of the participants were known of some methods to reduce
IAP exposure in Rural Pakistan among women rather than the vast
majority of more than nine in ten were aware of the availability

of clean fuel such as LPG, and they have expressed willingness to

switch it. However, more than half of the participants still use biomass fuel, and only a few participants were using a combination of

biomass fuel and LPG [11]. This may be due to a lack of knowledge
and poor economic status.

Unhealthy ventilated kitchen, rooms along with dampness and

absence of daylight, were the main factors contributing to the diseases comprising 56% [4]. A study conducted in Pakistan, men-

tioned that the common source of fuels were natural gas, LPG and a
combination of fuels. When considering the cooking environment,

participants were aware of strategies such as improving ventila-

tion, use of a chimney and better kitchen design. In modifying the
user behaviour by changing the cooking practice, the use of dry fuel
was proposed by all the participants who declared awareness [11].

Ventilation plays an important role in indoor air improvement [12].

in males, and indoor smoking is an important risk factor in terms
of disease incidence and mortality burdens [13,15]. Similarly, ap-

proximately three quarter participants reported that the IAP cause
cough [10]. Most of the people were aware that cooking fuels have

health impacts and 8 in 10 knew that some fuels were better for
health than others [11]. The participants’ knowledge of the health
effect of exposure to IAP was higher of the participants had poor

knowledge of the health effects of prolonged exposure to air pollu-

tion from indoor cooking, while about one in ten participants had

good knowledge of the health effects due to prolonged exposure to

IAP [16]. Knowledge regarding the cause of ARI was seen in participants were about four in five and agreed IAP cause ill-health was

more than four in five in the related study [17]. The latest study
showed that women’s education level did not have any significant

difference of stunting due to IAP among children under five years
in one of the hill districts Salyan of Nepal [18]. This similarity was
because of the Salyan and Dang district loos almost the similar with
education, culture, and household cooking habits.

The household socio-economics status determined fuel choice

and clean indoor practices [19]. Most of the women spent their

time indoors, which resulted in chronic exposure to indoor allergens and irritants. As the result of our study, only half of the participants have shown knowledge of preventive measures of IAP among

women. Similarly, in a similar study, those who knew about IAP
was detrimental to health were 95%, and there was an association
between IAP and respiratory diseases [10]. This is due to the lack
of awareness of the harmful effects of polluting indoor air.

The study provides important baseline information about the

level of knowledge of women about the indoor air pollution. This
study will be useful in developing tailored education programs
regarding causes, health consequences, prevention and control.
Policymakers may feel a strong need to address IAP as a public

health and health promotion issue if they had specific information

about the economic burden from the direct and indirect costs of

IAP. Besides, messages might need to be targeted to the household
family members including household women for the effective prevention and control strategies. Additional research can be gathered

through this information would be warranted and planned as a
follow-up to this study.
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Knowledge of IAP remains one of the most pragmatic ways that

can work effectively in preventing and mitigating the effects of IAP.
Campaigns in rural areas by both the government and the local

media and the health systems (for example Primary Health Care

23

of Liquefied petroleum gas, and natural gas is better ways of reducing pollution. However the importance of proper ventilation in

the kitchen and the size of the kitchen were known by interviewed
women.

Out Reach Clinic, Health Mother Group, Health facilities etc.) run

by health workers can be utilized to increase the level of knowl-
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