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Abstract
Background: Although currently adoption of modern life style has resulted in reduction of consumption of solid
fuels, the dependable source of household energy in developing countries still remain unclean and its incomplete
combustion continue to be the most common source of cooking smoke in Ethiopia. As a result, 50-90 % of
households emitted cooking smoke which intern leads to various public health concerns. The objective of this
study was to describe the household level cooking smoke exposure practices in Ethiopia.
Methods: A cross-sectional study was conducted January 18 to June 27, 2016. From 16,650 households recorded
in the 2016 Ethiopian demographic and health survey dataset, households (n=10,904 (weighted)) were included in
the study. Proportions were computed and presented in tables and bar graph. Bi-variable analysis was performed
using X° test to assess the existence of association and multivariable binary logistic regression also computed to
identify the independent determinants of cooking smoke exposure status. A p-value of less than 0.05 was
considered as a statistical significance cut off value.
Results: The study revealed that 6,695 (61.4%, 95% CI: 59.6-63.2) of households had cooking smoke exposure.
The majority of cooking smoke exposure by households was attributable to the uneducated status of household
head and rural residence (61.6% and 63.7% respectively). Sex (AOR =0.74, 95% CI: 0.64-0.85), age group of
house hold head (AOR= 1.4, 95% CI: 1.49-1.81 and AOR= 1.39, 95% ClI: 1.2, 1.63), residence (AOR= 0.55, 95%
Cl: 0.39-0.78), familiy size (AOR = 1.3, 95% CI: 1.16-1.53), poorest wealth index (AOR= 6.1, 95% CI: 4.5-8.2),
and households with television (AOR= 4.9, 95% CI: 3.8-6.3) and electricity for source of room light (AOR=1.52;
95% Cl:1.09-2.12) were independent determinants for cooking smoke exposure status.
Conclusion: Cooking smoke exposure in studied households in Ethiopia was a persistent problem. Socio-
demographic and economic factors along with advancing of clean energy technologies and behavior intervention
need to be implemented to address the problem of household air pollution. [Ethiop. J. Health Dev. 2021,
35(3):183-193]
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Introduction

Solid cooking fuel is the primogenital reserve of
energy next to the sun. For many years, societies have
used biomass fuels to cook food, heat homes and
lighting. Cooking smoke, which is the byproduct
during incomplete combustion (mix of higher
temperatures with lower oxygen) of household fuels, is
a mixture of gas, liquid and particulate matter (1).

Safety management in cooking practices has emerged
as a transformative opportunity to improve individual
health, simplify livelihoods and maintain the
cleanliness of the global environment. The value chain
around cooking stoves, perhaps the simplest and oldest
household technology, presents an opportunity to put
the integrative idea of sustainable development into
practice (2). In the process, however, cooking-related
air pollution on the global climate has emerged with
the usage of unclean stoves and jeopardized health(2).
Annually, more than 2 million lives of women and
children were lost due to exposure from household
cooking smoke (2,3).

As of today, approximately half of the world likelihood
was associated with cooking, using solid fuels such as
cow dung, crop residues, stubble, wood pellets,
sawdust, leaves, charcoal and a little bit of coal. It is
documented that 2.5 to 3 billion household members’
energy demand in the world was covered by such
fuels(4). In Ethiopia’s context, about 95%  of
households used solid fuel for cooking purposes with a
greater difference between rural (99%) and urban
(80%) (5,6).

Burning of household fuels using primitive, inefficient
and traditional cooking stoves, as well as, open fires
released toxic pollutants such as carbon monoxide,
sulfur  oxide, nitrogen oxide, benzene, and
hydrocarbons. This pollutant emitted as a result of
burning solid fuels is responsible for indoor air
pollution on a global scale in general and in Sub
Saharan Africa (SSA) in particular. Large numbers of
household members in developing countries including
Ethiopia are exposed on a daily basis to this kind of
harmful emissions from the malpractice of indoor
cooking (7). This was highly aggravated when cooking
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was done in households without separated kitchen and
ventilation structure. A study conducted in Gondar for
example corroborated that 80% of rural women had
cooked food using biomass fuel inside a living room
without windows for ventilation system (7).

Among household members, women, who spent much
of their time at home preparing family food and to care
for their children, were at risk of cooking fuel-related
air pollution (8). Cooking smoke is responsible for
about 3% of the global burden of disease (9). In lower-
income countries, over 1.6 million children died of
exposure to cooking fuel smoke annually(10). More
than 2.6 million total deaths and 77.2 million
disability-adjusted life years were also accustomed to
this household air pollution (HAP) (10).

The most common factors contributing to higher
exposure to cooking fuel smoke in SSA, including
Ethiopia, were the use of unprocessed firewood, type
of fuel used(11), type of stove installed(11,12), poor
housing condition(11), being female , larger family
size, being uneducated, low socio-economic
condition(11), rural residency(8,12) and occupational
exposure(13-16).

Ethiopia, the owners of many cultures and cooking
practices, is one of the poorest countries in  Sub-
Saharan Africa, where more than 80% of the
population resides in rural area (16). In the country, the
stable source of cooking fuel was unclean which
mainly comprises of biomasses. The common cooking
place in most rural communities was inside the living
room, without a separate kitchen (no chimney) and
without any windows for ventilation. Whereas, the type
of cooking stove used was unclean and made of
traditional three stones and thus exacerbated the levels
of household air pollution (17). Moreover, exposure to
cooking-related smoke is common in Ethiopia and has
larger public health importance (18). Although the rate

of acceptance was unlikely in Ethiopia, cooking
outside the living room in a separate kitchen with a
ventilation system and installing a clean stove was
fundamental in reducing indoor air pollution (18).
Factors aggravating low uptake of such cooking
technology include cultural barriers, cost and lower
promotional activity (18). Being cognizant to the silent
killer of indoor air pollution, it is mandatory to assess
exposure levels of indoor air pollution among
households in Ethiopia. Therefore, this study aimed to
describe the cooking smoke exposure status of
households in Ethiopia.

Methods

Study settings, design and period

This study was written based on the 2016 Ethiopia
Demographic and Health Survey (EDHS) data. This
study was a cross-sectional study and was implemented
between January 18, 2016, to June 27, 2016. Ethiopia
is the site of the Africa Union with nine regional states
and two city administrations. It has a total population
of 108,386,391 and only 21.2% of the total population
resides in the urban areas (19).

Study participants and sampling

All households both rural and urban were included in
this study. The 2016 EDHS used a multistage stratified
cluster sampling method, with two stages. About 645
Enumeration Areas (EAs) were recruited in the first
stage and the second stage by using the household
listing, 28 households per cluster were selected with an
equal probability systematic sampling technique. The
household data set was used to extract studied variables
(outcome and independent variables). The detailed
sampling procedure was reported in the DHS country
report(20). This analysis used information from 10, 904
households (weighted) whose families lived in it and
had cooking experience before conducting the survey
(figure 1). Households with a cigarette smoker were
excluded from this study and not yet analyzed.

2016 Ethiopian Demographic & Health
Survey (EDHS) data
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Figure 1. Schematic presentation of the steps followed in identifying the study population, EDHS

2016.
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Measurement

The dependent variables for this study were cooking
smoke (household air pollution) and exposure status
(yes or no). When a household was accompanied by
toxic emissions from cooking activities, it was
considered to be exposed to cooking smoke (household
air pollution). Whereas, a household that did not
experience toxic emissions during cooking-time
because of using clean fuel sources was referred to as
not yet being exposed to cooking smoke. Toxic
emissions in this study context means any form of
indoor air pollution resulting from cooking, especially
from the use and burning - of wood, dung, charcoal,
kerosene and other cooking fuels. Socio-demographic,
socio-economic, housing condition, ventilation system,
kitchen characteristics, cooking fuel type and type of
stoves were considered as explanatory variables.

Data analysis

Important variables associated with cooking smoke
exposure status were identified through literature
searches from previous studies. The selected variable
was analyzed based on the original coding as it
appeared in the EDHS household date set. However,
some variables (number of rooms in household, type of
fuel, type of stove, cooking place, type of living room
and cooking smoke exposure) were extracted by
combining and recoding the individual variables
together. The variables type of stoves were recoded as
open fire, traditional three clay cooked stove, improved
cooked stove, electricity and others. Correspondingly,
the variable cooking place was categorized based on
previous studies, as inside living room, in separated
kitchen and outdoor space. Type of cooking fuels was
also categorized as electricity, LPG, charcoal and fire
wood, biomass and others. A total of 19 variables
including the outcome variable were analyzed in this
study. Data extraction, editing and analysis were
performed using SPSS wversion 23. Before any
statistical analysis, the data were weighted using
sampling weight, primary sampling unit, and strata to
restore the representativeness of the study and
compensate for the unequal probability of selection
between the strata variables (20). Proportions were
computed and presented in tables and bar graph. Bi-
variable analysis using Chi-squared (x?) test and

multivariable logistic regression were computed to
assess the existence and degree of association between
explanatory  variables and outcome variables
respectively. A p-value of less than 0.05 was
considered as a statistical significance cut off value.

Ethical Consideration

This study was a secondary analysis of publicly
available datasets, where permission was obtained
through registering with the DHS website and therefore
the data set was accessed from
“https://www.dhsprogram.com/data/dataset amin/login
_main.cfm”. The data was collected by the Ethiopian
Central Statistical Agency (CSA) and the Federal
Ministry of Health (FMoH) by technical assistance of
ICF through the DHS Program. The ethical clearance
was provided by the Federal Democratic Republic of
Ethiopia Ministry of Science and Technology and the
Institutional Review Board of ICF International.
Written consent to participate in the study was obtained
from participants and the data was recorded
anonymously.

Results

Socio-demographic characteristics of the
respondents/ households

Out of households with history of cooking smoke
exposure, the majority of participants were between 18
and 34 years of age 516 (66.8%). Among households
with cooking smoke exposure status, approximately,
two-thirds of household heads 3,189 (61.6%) were with
no education. Most of the interviewed households were
found in rural area 4,202(63.7%). Two-fifth of
households with cooking smoke exposure status 3,853
(40%) were married and in the poorest 2,144(74.5%)
wealth index. A significant amount of difference in
cooking smoke exposure condition was also observed
in the sex of household heads, female 2,032(65.3%)
and male 3,465(40.1%). Overcrowding was one of the
factors aggravating the problem of household air
pollution, about 1,607 (58.6%) of households whose
size greater than five were exposed to cooking smoke.
Households which had no radio 4,340(64.8%) and TV
4,673 (63.4%) emitted a significant amount of smoke
due to cooking practices inside the living room (Table
1).

Ethiop. J. Health Dev.2021; 35(3)



186 Ethiop. J. Health Dev.

Tablel: Socio-demographic characteristics of respondents (households) in Ethiopia, 2016

(N=10,904).
Variables Category Exposure Level X? P-Value
Yes (n(%))  No (n(%))

Age group of household’s head 18-24 516(66.8) 345(33.2) 56.01 0.001
25-34 1583(66) 1208(34)
35-49 1712(57.6) 1648(42.4)
>49 1989(60.3) 1903(39.7)

Place of residence Rural 4202(63.7) 3351(36.3) 104.899 0.001
Urban 1753(48.5) 1598(51.5)

Sex of household’s head Male 3465(40.1) 3768(59.9) 25.655 0.01
Female 2032(65.3) 1639(34.7)

Education of household’s head No education 3189(61.6) 2675(38.4) 54546  0.006
Primary 1380(35.5) 1595(64.5)
Secondary 542(48.2) 4881(51.7)
Higher 485(43.9) 511(56.1)
Do not know 22(45.3) 17(54.7)

Current marital Never married 204(34.8) 431(65.2) 31.768  0.047

household’s head Married 3853(40) 4008(60)
Widowed 32.4(32.4) 824(67.6)
Divorced 416(38.1) 537(61.9)

Wealth status Poorest 2144(74.5) 1412(25.5) 973.447 0.001
Poorer 1159(73.5) 917(26.5)
Medium 1085(63.6) 916(36.4)
Richer 908(51.8) 817(48.2)
Richest 595(34.8) 951(65.2)

Household size 1-5 3332(37.3) 4193(62.7) 16.605  0.043
> 1607(58.6) 1772(41.4)

Has radio Yes 1553(49.2) 1460(50.8) 167.154 0.001
No 4340(64.8) 3551(35.2)

Has TV Yes 1321(52.6)  1127(47.4) 134.636 0.001
No 4673(63.4) 3783(36.6)

Housing condition, kitchen characteristics, cooking
fuel type and type of stoves used by households
The absence of a chimney or hood in the kitchen,

unavailability of electricity for

lighting in the

household, and cooking inside the living room on a

daily basis showed significantly higher exposure to
cooking smoke among interviewed households.
However, the type of stove used to cook food was not a
big problem that aggravates emissions because of

cooking (Table 2).
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Table 2: Housing condition, kitchen characteristics, cooking fuel and type of stoves used among
households in Ethiopia, 2016 (N=10904).

Variables Category Exposure Level X? P-
Yes (n (%))  No (n (%)) Value
Type of living room Rustic mat 85(52.1) 104(47.9) 2826.44  0.001
Tukul ( thatched) 154(58.8) 99(41.2)
Rudimentary 9(76.4) 7(23.6)
Corrugated iron sheet 3356(62.9) 2128(37.1)
Bamboo 383(31.5) 638(68.5)
Finished 1114(12.2) 2768(87.8)
Others 3(10) 56(90)
Number of rooms 1 room 4855(67.8) 3519(32.2) 628.20 0.001
2 rooms 1236(57.9) 782(42.1)
3 rooms 132(33.3) 275(66.7)
4 rooms 18(45.4) 52(54.6)
5 rooms 13(48.6) 8(51.1)
>6 rooms 5(19.9) 9(80.1)
Presence  of  separated Yes 984(44.8) 1927(55.2) 457.997  0.001
kitchen No 4816(67.0)  3177(33)
Ventilation  system  for Neither chimney nor 3178(63) 2662(37) 28.048 0.012
cooking smoke (presence of hood
chimney) Chimney 1301(30.4)  1418(60.6)
Hood 1141(48.66)  1204(51.34)
Has electricity for source of Yes 2051(52.8) 1733(47.2) 281.546  0.001
room light No 4067(65.7) 3053(34.3)
Frequency of cooking inside Never 4204(39.8) 4820(60.2) 47.057 0.014
living room Daily 4816(67.0)  533(33.2)
Weekly 280(27.1) 361(72.8)
Monthly 20(39.2) 34(60.8)
<Once a month 67(36.6) 64(63.4)
Type of stove used food Open fire 3265(60.6) 2974(39.4) 5.57 0.745
cooked Traditional three clay 1362(622)  1181(37.8)
cooked stove
Improved cooked stove  561(36.8) 732(63.2)
Electricity 206(38) 235(62)
Others 182(38.9) 206(61.1)
Cooking fuel Electricity 304(25) 641(75) 75.179 0.001
LPG 95(20.6) 193(79.4)
Charcoal & fire wood 767(56.7) 886(43.3)
Biomass (cow dung) 4180(60.7) 3819(39.3)
Others - 19(100)

Cooking smoke (household air pollution) exposure
status of households

From a total of 10,904 households included in this
study, about 6, 695 (61.4%, 95%CI: 59.6-63.2) had
been exposed to cooking smoke (households air
pollution) (figure 2). The majority of cooking smoke
by households 3,189(61.6%) and 4,202 (63.7%) were
attributable to the uneducated status of household

heads and rural residence respectively (Table 1).
Additionally, significantly higher household air
pollution was documented among married household
heads, poorest household, larger family size,
households without a radio and TV, rudimentary living
room, households with one living room, households
without a separated kitchen and cow dung used as
cooking fuel ( Table 1 and 2).
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Figure 2: Exposure level of cooking smoke by households in Ethiopia (N=10, 904)

Factors associated with cooking smoke exposure
status of households

In bi-variable logistic regression analysis; sex, age
group of HH head (years), residence, family size,
wealth index, and households with radio, television and
electricity for source of room light were found to be
statistically correlated with cooking smoke exposure
status. All variables that were significantly associated
with cooking smoke exposure had a 5% level of
significance in bi-variable logistic regression analysis
and were taken for multivariable analysis. After fitting
for conceivable confounders, seven variables were
found in the final model: the odds of cooking smoke
exposure status was 26% less in households headed by
males (AOR =0.74, 95% CI: 0.64-0.85). The exposure
status of cooking smoke among households who had a
family size greater than or equal to six was 1.3 times
higher than the counter parts (AOR = 1.3, 95% CI:
1.16-1.53). Having no electricity for room light had
52% higher odds of exposure to cooking smoke as

compared to households with electricity (AOR =1.52;
95% CI:1.09-2.12). Household heads aged between 18
to 24 years and 25 to 34 years were about 40% at
higher odds of being exposed to cooking smoke as
compared to greater than or equal to 50 years (AOR=
1.4, 95% CI: 1.49-1.81 and AOR= 1.39, 95% CI: 1.2,
1.63). Urban households had a 45% lower risk of
exposure to cooking smoke compared to households
from rural areas (AOR= 0.55, 95% CI: 0.39-0.78). In
this study there is a strong association between cooking
smoke exposure status and wealth index; poorest,
poorer, middle and richer households had 6.1, 5.2, 3.3
and 1.76 times higher risk of exposure to cooking
smoke compared to richest households (AOR= 6.1,
95% CI. 4.5-8.2, AOR=5.2, 95% CI: 3.93-6.83,
AOR=3.3, 95% ClI: 2.53-4.27, & AOR=1.76, 95% CI:
1.4-2.22) respectively. Households which have no
television had 90% higher odds of exposure to cooking
smoke as compared to households with no television
(AOR=4.9, 95% ClI: 3.8-6.3).
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Table 3: Bi-variable and multivariable logistic regression analysis of cooking smoke exposure

status of households in Ethiopia, 2016 (N=10,904).

Variables Category COR (95% CI) AOR (95% CI)

Sex of HH head Male 0.79(0.69-0.9) 0.74(0.64-0.85)*
Female 1 1

Age group of HH head (years) 18-24 1.42(1.1-1.82) 1.4(1.49-1.81)**
25-34 1.28(1.11-2.47) 1.39(1.2-1.63)*
35-49 1.14(1.02-1.27) 1.03(0.92-1.16)
>50 1 1

Family size of HH 1-5 1 1
>6 1.33(1.18-2.51) 1.3(1.16-1.53)*

Place of residence Urban 0.65(0.43-0.97) 0.55(0.39-0.78)*
Rural 1 1

Wealth Index Poorest 6.01(3.67-7.73) 6.1(4.5-8.2)*
Poorer 5.07(1.4-6.42) 5.2(3.93-6.83).*
Middle 3.37(2.17-4.26) 3.3(2.563-4.27)*
Richer 1.83(1.48-2.26) 1.76(1.4-2.22)*
Richest 1 1

Has electricity for source of room No 1.97(1.64-2.37) 1.52(1.09-2.12)**

light Yes 1 1

Has radio No 1.99(1.75-2.27) 1.13(0.93-1.3)
Yes 1 1

Has television No 1.73(1.45-2.07) 4.9(3.8-6.3)*
Yes 1 1

*Significant at P-value > 0.001; ** significant at P-value > 0.01

Discussion

This study confirmed that cooking smoke exposure
condition could be higher in magnitude in the variable
of interest of different socio-demographic and socio-
economic  factors, housing condition, kitchen
characteristics; type of stove used and fuel type.
However, the latest three characteristics had no definite
relationship with cooking smoke status and were not
found in the final model. This study also unveils that
the level of household air pollution was 61.4%.
Although this prevalence is higher, it is a little bit
lower than the EDHS report of 2011 which exhibited
nearly 64% of households in Ethiopia was exposed to
cooking-related smoke. A study in Gondar Ethiopia
also documented that 80% of households were
exposed to cooking smoke which was higher than the
current findings (7). This reduction of cooking smoke
exposure levels from previous studies might be
attributed to the implementation of health extension
packages in the country in which one of its packages
were emphasized mainly on improving housing
conditions including kitchen characteristics.

Ethiopia is a resource-limited country located in the
horn of Africa, where more than 84% of the
population, are rural residents and have no access to
clean energy sources for domestic utilization.
According to the study findings, households in the rural
area are without electricity for at least room light and
had higher odds of exposure to cooking smoke,
similarly reported in other studies(21-23). In the

current study only 8.4% of rural households had access
to electric power for room light and only about 34.7%
of total surveyed households (both urban and rural) had
electricity for source of room light which is very far
apart from the national goals and with this pace were
unable to address the goals targeted by sustainable
development goals (SDG) for developing countries
(5,8).

Exposure to household air pollution was higher among
women who did most of the households cooking
activities (3,24), similar to the results found in our
study that documented 65.3% of the household heads
with cooking smoke exposure condition were females
and thus, being female is a statistical significant
difference (p<0.01) in the exposure status for cooking
smoke. Sex of the household head was also exhibited
as an independent determinant for the outcome of
interest as shown in the regression analysis
(AOR=0.74; 95% CI: 0.64-0.85), comparable to studies
conducted elsewhere (25, 28). This may be due to the
fact that the tradition of Ethiopia left the cooking and
feeding practices of household members mainly for
women.

The odds of indoor air pollution exposure from
unprocessed solid fuel use was higher among the
young and increased the risk of respiratory infection
(27,28). This was supported by the current study in that
household heads who aged between 18-34 years were
about 40% at higher odds of being exposed to cooking
smoke as compared to the aged one (=50 years).
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Therefore the government of Ethiopia should
strengthen and take collective action with a multi-
sectorial approach targeting the young and females
who spent more time in households with traditional
structures.

Household air pollution affects the poorest households
that were unable to afford clean and efficient cooking
practices(29), similarly discovered by the multivariable
analysis. Different literatures revealed that income
status of households could play a pivotal role in the
exposure condition of households for cooking
smoke(29). This is corroborated by the current study in
that three-fourth of households with cooking smoke
exposure status were found in the poorest wealth index
(74.5%) and the regression analysis also proved that a
strong association between cooking smoke exposure
status and wealth index was evident, similar to
previous studies (30). This similarity could be
explained by the fact that a significant proportion of
respondents in Ethiopia relied on traditional cooking
fuels as their primary cooking energy source due to
various economic reasons. In addition to this, most of
the households interviewed in this study were rural
residents who were unable to afford clean energy
sources for cooking even though the structure was not
well installed. The level of urbanization, living
standard, weather conditions and socioeconomic
factors were also factors that influenced the
household’s cooking smoke exposure condition.

Given the large family sizes that generally characterize
rural Ethiopia, it may not be surprising if many
traditional households with larger family members
were exposed to indoor air pollution particularly
cooking smoke (12,16,31,33), similar to the current
study. The implication of large family sizes in rural
communities, due to the crowding of households,
increased the consumption of fire wood which was
gathered locally and burnt without a separated kitchen
openly and the fact that induces the risk of exposure for
cooking smoke.

Biomass solid fuel is the most common energy reserve
for cooking, particularly in developing countries where
the clean energy source is not well structured (1). As a
result, about half of the people in the world and 90%
of the rural households in the developing countries
utilized solid fuel for cooking and heating using
traditional stoves (4). In Ethiopia, about 95% of
households used solid fuel for cooking purposes with a
greater difference between rural (99%) and urban areas
(80%) (5,6). Similarly, the study conducted in Sodo
and Debre-Markos town (90%) showed that biomass
and charcoal fuel were the chief sources of energy for
cooking among surveyed households (30,32). It is
highly exacerbated when households use an inefficient
stove and without any ventilation system in the
kitchens. This is consistent with the current study in
that among the studied households which had been
exposed to cooking smoke; about 56.7% and 60.7 %
used fire wood and biomass respectively to cook food
on a traditional stove made of three clay stands and
about 63% of the households had neither a chimney
nor a hood as a ventilation system. However, the type

of stove used to cook food in this study was not a
statistically significant factor that aggravated emissions
because of cooking. Thus, decision makers should
diversify cooking energy consumption patterns and
adopt smokeless cooking technologies to have clean
and safe households.

Though it was not statistically significant; there is a
greater difference in the cooking smoke exposure
practices of households that cooked food on open fire
in the field. Among cooking smoke exposed
households, about 60.6% had cooked food on open
fire, which agrees to the findings in Sodo town that
reported 73.3% of households had open fire stoves
(33). The local government bodies should design
promotes and makes available, improved cook stoves
in order to minimize consumption of fuel and facilitate
complete combustion to have zero waste emissions and
hence, women who used this improved stove could be
prevented from high exposure of cooking smoke.

Exposure to cooking smoke is greater when cooking
takes place inside the house rather than in a separated
building or outdoors. The study conducted in Butajira
(34) and Sodo town (33), Ethiopia showed that half and
two-third of the households respectively had a
separated kitchen in which to cook food . Contrary to
these studies, findings in the present study showed that
more than two-third of households with cooking smoke
exposure status had no separated kitchen. This
deviation could be due to Butajira and Sodo town being
urban areas and are likely to have improved standard of
living including Kitchen characteristics while in the
current study more than 69.27% of households lived in
rural areas and had little knowledge about the harmful
health effects of cooking smoke, which attributed to the
fact that having no separated kitchen for cooking. This
explanation can be also strengthened by the fact that
about 61.6% of the studied household heads, who were
exposed for cooking smoke, was not yet educated.
Additionally, only a small proportion of households
(27.4% and 22.5%) had radio and television
respectively. Similarly, the results obtained from the
final regression model found that households without
television had 90% higher odds of exposure to cooking
smoke as compared to households with no television
(AOR=4.9, 95% CI: 3.8-6.3). This was also supported
by the study conducted in Ethiopia (35).

An appropriately structured ventilation system could
improve households’ atmosphere and is important in
localities whose source of cooking energy is
traditional solid fuels (36). The number of rooms,
doors and windows is also pertinent in improving
households’  ventilation (36,37). It has been
recommended that the presence of at least one or more
windows in the kitchen is critical, including adequate
size and cross ventilation to facilitate natural
ventilation (37). Likewise, in this study being exposed
to cooking smoke by households is statistically greater
among those households with a small number of
rooms. This was reported in the same way by other
studies in Honduran (36). In addition, a study
conducted in Butajira, Ethiopia showed that the
availability and practice of ventilation in the cooking
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room was poor and caused indoor air pollution(34). On
the other hand, the availability of ventilating structures
inside where the cooking place, could not guarantee
reduction of cooking smoke exposure by mothers who
practiced cooking. Thus, mothers who responsible for
cooking must be sensitized in order to open existing
windows regularly during the time of cooking. There
was a limitation of conducting a study with survey
data, since the variable of interest for the researcher
may not be found in the dataset. Further studies should
be performed with primary data s sources to
supplement the evidence of households’ air pollution in
Ethiopia in different administrative contexts based on
analytic study computations.

Conclusion

Cooking smoke exposure in studied households,
Ethiopia was still a problem which is due to poor
cooking energy consumption patterns, cooking
practices and kitchen conditions by households.
Cooking and heating with solid fuels on open fires and
traditional stoves results in high concentration of
indoor air pollution. As a result, most of the women
who carried out cooking activities were exposed to
cooking smoke. The use of unclean cooking energy,
which was common in crowded households, induced
indoor air pollution in the poorest households and
affected the health of the women and the young. Thus,
the cooking energy consumption pattern in Ethiopian
households, particularly in the rural settings, should be
diversified, clean and safe for health. Behavior
intervention along with advertising of cook stove
technologies and ventilation systems must also be
given higher emphasis to address the problem of
household air pollution.
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