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Abstract 

Background: Over the years, there has been advocacy for use of improved cookstoves as one of the initiatives 
towards reducing overdependence on biomass energy. There is growing concern that the use of biomass energy 
may expose users to pollution which may be detrimental to their health. This study aimed at examining the health 
concerns of women attributed to access and use of biomass fuel in rural areas of Western Uganda. 

Methods: A cross-sectional study design was employed where 193 respondents and 10 key informants participated 
in the interviews. Four focused group discussions were held in the districts of Mbarara and Bushenyi in Western 
Uganda. Quantitative data were analyzed using the Statistical Package for Social Sciences, while qualitative data were 
analyzed using the thematic approach.

Results: Dependence on biomass energy may expose users especially women to both physical and psychological 
health challenges. Findings suggest that the type of cookstove and cooking structure contribute to indoor air pol-
lution. Women are exposed to pollution while preparing meals using biomass fuel which may lead to respiratory com-
plications and other health-related challenges. Additionally, while gathering biomass fuel, women may be exposed to 
other risks and hazards that may lead to poor health and or trauma.

Conclusion: It is crucial for different stakeholders from both the public and private sectors to promote use of 
improved cookstoves through sensitization programs, promotional campaigns, and development of supportive regu-
latory frameworks for the well-being of women and their families.
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Introduction
Biomass energy is predominantly used in traditional 
cookstoves in most homesteads in developing countries. 
It is estimated that almost half of the world’s population 
use biomass energy for various activities such as cook-
ing, heating and lighting [1, 2]. The dependence on bio-
mass energy is predicted to continue rising especially in 

developing countries. This is because of overdependence 
on wood and charcoal as sources of fuel [3]. Nearly 3 mil-
lion people are users of biomass fuel for cooking globally 
and 80% of these are from sub-Saharan Africa [4–6]. This 
is estimated to continue rising and may surpass fuel use 
in other regions such as Latin America and Asia. Predic-
tions indicate that by 2030, nearly 1 billion people, spe-
cifically from Africa, will still rely on traditional biomass 
to meet their energy needs [6], which will create a short-
age of fuel for cooking because of deforestation. Over-
dependence on biomass energy by traditional cookstove 
users may have consequences on health.
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The use of traditional cookstoves contributes to pol-
lution of the household and the environment, which 
may lead to poor health outcomes for people vulner-
able to the exposure. This is because traditional cook-
stoves predominantly rely on the use of biomass energy 
such as wood, charcoal and dung which generate a lot of 
emissions into the atmosphere [7, 8]. Notably, this may 
affect the respiratory health of not only the users but the 
occupants of the homestead in general [2, 9]. Some of 
the morbidity and mortality occurrences are attributed 
to inhalation of fine particulate matter which emanates 
from cookstove-related pollution [10]. However, there is 
a debate on whether only traditional cookstoves may lead 
to health consequences. Some scholars have argued that 
both traditional cookstoves and Improved Cookstoves 
(ICS) produce emissions and thus it may be misleading to 
conclude that using traditional cookstoves has more risky 
concerns [8, 11]. Regardless of this debate, the World 
Health Organization (WHO) report estimates that 4.3 
people die because of exposure to household air pollu-
tion emanating from exposure to smoke from traditional 
cookstoves and open fires [12, 13]. It is also estimated 
that $123 billion of money is lost to cater for the effects 
associated with the dependence on solid fuels [14]. This 
is lost to address consequences of poor health outcomes, 
depletion of natural biomass sources, environmental deg-
radation and associated impacts.

A number of health complications are attributed to 
cook-fire smoke and affect mostly women and children. 
Women, girls and children are at a greater risk because 
they spend more time keeping close to cooking points 
while fulfilling domestic gender roles of preparing food 
for the household using inefficient cookstoves [6, 9]. 
Some of the poor health outcomes from this exposure 
include chronic illnesses and acute health impacts such 
as early childhood acute lower respiratory infections 
(including pneumonia), which lead to mortality, low birth 
weight, and associated long-term adverse health impacts 
[10]. For adults, the smoke can lead to long-term risks 
and mortalities from lung cancer, emphysema, chronic 
obstructive pulmonary disease, cataracts, bronchitis and 
adverse pregnancy outcomes [14]. More so, minor ail-
ments from daily smoke inhalation may include eye irri-
tation and headaches [15]. While the stipulated health 
outcomes are attributed to exposure to the pollution 
generated by the use of biomass energy, there are other 
health outcomes beyond the effect of pollution.

The process of accessing biomass fuel also poses some 
physical and psychological trauma for women and their 
household members. While collecting firewood, women 
may get physical injuries as well [14]. Besides physical 
health, women may be subjected to safety and security 
hazards while gathering biomass energy and this may 

lead to stress and depression [14]. For instance, women 
may be confronted with dangers of sexual violence and 
life-threatening attacks, exposure to wild animals or rep-
tiles [6]. In certain areas, local sources of firewood are 
completely depleted, leading women to travel long dis-
tances and spend long hours gathering firewood. This 
reduces the time spent caring for the homesteads and 
feeding of children which can lead to nutritional defi-
ciencies [6]. Women may also be tempted to exchange 
sex for wood fuel [6], which also may further complicate 
their lives with sexually transmitted infections. This may 
also contribute to Gender-Based Violence (GBV) due to 
spouse accusations of unfaithfulness, but also due to fail-
ure to bring home firewood to meet the expectation of 
preparing meals for their families [6, 16, 17]. 

Other health-related effects are the energy accessibil-
ity constraints. In areas where forest cover and trees are 
getting depleted, this may have a negative impact on 
the quantity, quality and nutritional value of the food 
consumed in households. Some homesteads may resort 
to undercooking meals (inadequate food preparation) 
in order to use less fuel [12, 18], reducing the quality of 
food [6, 18] which could result in less healthier foods and 
poor diet intakes [19]. This may contribute to domestic 
violence for failure to prepare timely meals due to inad-
equate energy resources [18]. Skipping some meals or 
even opting for foods with less time for cooking may be 
another decision taken which may be a barrier to more 
healthy diets [19]. Reliance on energy natural resources 
contributes to depleting of the natural resources and 
destroying of the environment, which contributes to cli-
mate change that affects agriculture [6], consequently 
compromising the nutrition quantity and quality of food 
consumed by households.

Extensive studies have been conducted focusing on the 
use of biomass energy, traditional cookstoves and ICS. 
Some of the studies measured the pollution concentrates 
emanating from the use of biomass fuel in households 
[11, 20–22] and others focused on the health implications 
[18, 22–24]. There are studies showing that emissions 
from both traditional cookstoves and ICS pose health 
risks to human beings [8, 11]. Quite a number of stud-
ies have focused on the adoption and usage of improved 
cookstoves [9, 18, 20, 25–28]. Improved cookstoves are 
efficient, use less biomass fuel and release limited emis-
sions when cooking, unlike traditional stoves. There are 
also studies that explore access to energy resources and 
female empowerment [29, 30]. In Uganda, a few stud-
ies conducted focused on charcoal, wood fuel utilization 
and related impact on the environment [31, 32]. Some 
scholars reviewed the general energy situation in Uganda 
focusing on demand and supply, as well as future predic-
tions [33, 34]. While some studies have focused on the 
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development of bioenergy technologies [33, 35, 36], oth-
ers have studied deforestation and related biomass fuel 
changes in Uganda and implications for health [31, 37]. 
Some of the studies reviewed acknowledge the nega-
tive impact of the use of biomass in households [38–40], 
however, they do not specifically take into consideration 
the perspectives of women. By recognizing the strength 
and limitations of previous studies conducted, the main 
purpose of this study was to examine the health con-
cerns of women in regard to access and use of biomass 
fuel in the rural areas of western Uganda through captur-
ing the voices of women’s experiences. In doing so, the 
study is premised on two research questions: (1) What 
are the health concerns of women using traditional bio-
mass cookstoves? (2) Why do women fail to easily adopt 
to the use of ICS despite the health consequences associ-
ated with use of traditional cookstoves? This study offers 
critical insights into the perspectives of women regard-
ing health dimensions associated with access and utili-
zation of biomass energy in rural areas, and contributes 
to the growing body of literature on energy and resource 
use. It also contributes to the debate on the impact of ICS 
on health and advocates for the improvement of cook-
stoves and cooking spaces, as well as alternative sources 
of energy for the rural communities. “Introduction” sec-
tion of this paper presents the introduction to the study, 
“The ecological theory: implications for biomass energy 
and health” section explains the theoretical underpin-
nings of the study, “Methods” describes the methodology 
used, and “Results” section presents the findings, while 
“Discussion” section discusses the findings. “Conclu-
sion” section presents the conclusions from the study and 
highlights the recommendations

The ecological theory: implications for biomass 
energy and health
This paper applies the Ecological Theory of Bronfenbren-
ner, 1992. A range of factors influence behavior includ-
ing the use of biomass, so, if we want to understand why 
the use of biomass remains dominant despite the health 
issues, or if we want to change overdependence on bio-
mass, it is important to have a framework. The ecologi-
cal theory outlines a hierarchy of five aspects that include 
behavior [41]. These include: intrapersonal/individual, 
interpersonal, institutional/organizational, community 
and public policy factors. Intrapersonal/individual fac-
tors include aspects such as knowledge, attitudes, beliefs, 
and personality, while interpersonal factors consider the 
interaction between and among people [41].Institutional 
and organizational factors include rules, regulations, pol-
icies, and informal structures, while community factors 
encompass formal or informal social norms at an individ-
ual, group, or organization level. Public policy focuses on 

all policies from the lowest to the highest administration 
unit in society.

Use and access to biomass energy contribute to physi-
cal, emotional and environmental health complications. It 
is the leading cause of household air pollution [42] which 
may lead to poor health outcomes for those vulnerable to 
the exposure [38, 42]. Almost a quarter of global deaths 
and disease burden are attributed to indoor air pollu-
tion [42]. Overdependence on traditional cookstoves and 
reliance on biomass energy have been acknowledged as 
contributing to indoor pollution and airborne illnesses in 
most developing countries [22, 23]. One scholar stresses 
that pollution in all forms and sources including indoor 
cannot be alienated from the environment and cautions 
that while addressing indoor pollution, it is important to 
examine other physical and social dimensions, and how 
they interact [43]. Environmental health is influenced 
by environmental factors which determine the physical, 
mental, and social well-being of people [44]. The environ-
ment is diverse and may include the physical and social 
aspects, but also, how this affects individuals varies in 
regard to quality and immediacy or exposure [43]. It has 
been noted for instance, that women and girls are more 
exposed to indoor pollution than other members in the 
household [6, 9].

Access to biomass energy in rural communities has also 
contributed to health consequences of women. There 
is concern that access to biomass energy has increas-
ingly become scarce and is vulnerable to depletion [6]. 
The ecological model may be applicable in  situations 
where resources are limited or unequally distributed in 
the community so as to enable more equitable access for 
people to meet their daily need and control their lives 
[45]. As previously discussed, while looking for firewood, 
women have been exposed to physical and psychological 
injuries, stress and trauma [6, 46]. The physical environ-
ment may not only be a threat to health in terms of toxic-
ity but can also pause injurious conditions and may be a 
source of danger if looked at in different dimensions [43]. 
Stokols sums it up that:

‘… people’s biological, behavioral, and sociocultural 
needs and the environmental resources available to 
them is a key determinant of well-being’ [44].

The ecological model informs this study particularly 
in regard to the health implications attributed to use and 
access to biomass energy. In households and at an indi-
vidual level, knowledge, attitudes, beliefs and personality 
may determine access to energy, the type of energy source 
and how it is used. At the same time, interaction in the 
community especially in a rural setting where individual-
istic tendencies are shunned, this may enable or constrain 
adoption to other alternative sources of energy. Rules, 
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regulations and policies that are in place by relevant insti-
tutions, whether formal or informal may also determine 
how communities may access sources of energy and who is 
more vulnerable to air pollution. For instance, due to com-
munity values and social norms, women and children bear 
the burden of collecting firewood and are vulnerable to air 
pollution because they spend more time preparing meals 
for the household [9].

The ecological model facilitates the understanding 
on how individuals in a community may be affected by 
norms and values in their interactions [47]. In commu-
nities, social conditions are vital because they determine 
the distribution of and access to resources and power, 
which may determine the ability to meet daily needs [45].  
Ultimately, public policies especially in health-related 
concerns may regulate or support health actions and 
practices for disease prevention, early detection, con-
trol and management of airborne illnesses that emanate 
from indoor pollution. Policies may target protecting 
the environment, promoting the quality of public health 
and safety of the community [43]. It has been noted that 
the social–ecological model can be used to make struc-
tural changes in policy revision or development and the 
environment [45]. This study resonates with the ecologi-
cal model because it focuses on the health implication of 
access and use of biomass energy in rural communities. 
It explains the interdependence and interaction of mul-
tiple factors in relation to specific health problems, but 
also highlights the significance of people’s interactions in 
their physical and social–cultural environments [45]. It 
denotes that health issues may not be solved with medi-
cation without considering behaviors and environmen-
tal components. In communities, specific behavior and 
roles influence well-being [43]. In that regard, the model 
argues that in health promotion and awareness-related 
programs, social–ecological factors are integrated to pro-
mote public health and well-being [43].

Methods
Study sites
The research was carried out in two districts of Uganda, 
namely: Mbarara and Bushenyi in the Western region. 
In Mbarara district, the study area covered 20 villages, 
while in Bushenyi district, 18 villages were selected. The 
villages in the districts were selected because they had 
a number of households that had previously purchased 
improved cookstoves. This was based on the database 
provided by the cookstove distribution company in the 
region. Households were selected randomly from a list 
of households obtained from the cookstove distribution 
company. The sample size was determined by the Taro 
Yamane formula [48] indicated below.

where n = the sample size, N = population size (373), 
e = the acceptable sampling error at 95% confidence 
interval. This formula was chosen because the study was 
targeting a finite population that included ICS users and 
potential customers as per the list obtained from the 
cookstove distribution company. 

Study design and selection of participants
The study undertook a cross-sectional study design, and a 
mixed methods approach was employed. The study units 
were households that were using efficient cookstoves 
commonly called improved cookstoves, and some that 
were not but were seen as potential customers. In these 
households, only women were chosen to participate in 
the study since they are the ones who engage in cooking. 
The study was interested in the ICS users because it was 
necessary to understand why they had chosen to adopt 
to the use of ICS. The non-ICS users were considered 
because they were deemed more exposed to pollution 
given the fact that they were predominantly using tradi-
tional cookstoves and hence would provide more views 
on the health concerns related to use of biomass fuels. A 
total of 193 households (N = 193) were selected randomly 
to participate in this study and out of these, 143 were 
ICS users while 50 were non-ICS users. Two (2) Focused 
Group Discussions (FGDs) were conducted in each dis-
trict with 10–15 participants. Key informants (10) who 
included four Local Council members, four opinion 
leaders and two sub-county Development Officers were 
purposively selected. Village chairpersons assisted the 
researchers in the identification of opinion leaders. Key 
informants were critical for affirming issues on access 
to energy sources in the community and the embedded 
challenges. 

Data collection methods
An interview guide was developed that enabled the col-
lection of perceptions from the households on the use 
of ICS and traditional stoves in relation to health impli-
cations. It also enabled getting views of households on 
kitchen and cookstove types because these may have 
consequences on household health, resulting from the 
air pollution. The interview guide facilitated the col-
lection of information on the household’s understand-
ing of the positive attributes of ICS. Interviews were 
conducted in the predominant local language (Run-
yankore) of the respective study areas. The interview 
sessions lasted between 30–45  min and were held in 
the evenings at the homesteads, so as not to disrupt 
the respondents’ day plans. A key informant interview 

n =
N

1+ N (e)2
,
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guide was also used to get views regarding the adoption 
of cookstoves and access to biomass fuel in the com-
munities. These interviews were conducted at venues 
suggested by residents at their own convenient time. 
A focus group discussion guide was designed to facili-
tate the flow of discussion and interaction. The discus-
sion was focused on getting views on health concerns 
related to cookstoves and biomass fuels in communi-
ties. Information covered ranged from types of energy 
sources and health-related challenges faced while 
accessing these sources. Discussions also captured 
views on the types of cookstoves and the reasons for 
adopting a particular type. The data collection period 
for this study spurned from April 2018 to January 2019.

Observation was also employed as a key tool to estab-
lish if households were using the improved cookstoves 
or not, as well as to examine the state of the cooking 
spaces. The researchers sought permission from the 
respondents to inspect their cooking spaces and facili-
ties. In this exercise, using a checklist, the researchers 
observed the types of stoves in the kitchen cooking 
area and if the ICS appeared to have been recently used 
(checking if the stove was warm by touching or had 
ashes or embers inside or if there was soot around the 
fuel chamber). Literature was also reviewed to under-
stand and comprehend the health concerns related 
to biomass use and its implications to the household 
members. Crucial documents by different organiza-
tions which included WHO, Global Alliance for Clean 
Cookstoves, FAO’s SAFE frame Project reports were 
reviewed, among others.

Data analysis
Quantitative data were analyzed using the Statistical 
Package for Social Sciences (SPSS) version 20 (IBM Corp. 
Armonk, NY: Released 2011), and Sigma plot Version 14 
was used to draw the graph. Frequencies and percent-
ages were worked out for meaningful interpretation of 
results. Qualitative data were analyzed using the the-
matic approach where common themes were catego-
rized, coded and interpreted for meaning.

Ethical consideration
Permission to conduct this study was sought from the 
Chief Administration Officers (CAOs) of each participat-
ing district and in the respective villages, the researchers 
introduced themselves to the Local Council leadership 
structures. Respondents in this study were also informed 
about the aim of the study and how their views would 
contribute to the outcomes of the study. Participants 
were given the liberty to choose whether to participate or 

not, without any incentives. After the informed consent 
was sought verbally, respondents also consented to par-
ticipate in the study without any written agreement.

Results
To understand the use of biomass energy and its implica-
tions for health, perspectives of women from rural areas 
were gathered. In this section, socio-demographic fea-
tures are presented first and this is followed by the cat-
egorized themes, namely: kitchen and cookstove types, 
benefits of improved cookstoves and adoption, access to 
biomass fuel and associated health risks, as well as health 
concerns of using traditional cookstoves.

Socio‑demographic characteristics of respondents
Socio-demographic characteristics were sought to under-
stand the respondents in the study. Level of education 
and household income were the only considered vital 
socio-demographic characteristics for this study. This 
was informed by the study in Ethiopia which found out 
that heads of literate households are more likely to adopt 
improved cookstoves and that the increase of household 
income may influence the uptake of ICS [49].

Education level may for instance lead to increased 
opportunities for jobs and income and hence enhance 
capacity to access efficient cookstoves and different types 
of energy sources probably with lesser health risks. Sec-
ondly, education may raise awareness about indoor pol-
lution. Household income may facilitate households to 
acquire different types of energy technologies and to con-
struct a better cooking structure or space.

Respondents’ level of education
As indicated in Table 1, there was a high level of literacy 
among the respondents, with only 5.7%  of the respond-
ents lacking formal education and 1.6% not willing to 
disclose their education levels. More than 28% of the 
respondents had acquired university education. Find-
ings reveal that the majority (90%) of the respondents 
had acquired some level of education. Although the study 
was conducted in rural areas, it was surprising to have 
such a number of university graduates. However, this 
was understandable because Mbarara and Bushenyi are 
model districts with high levels of literacy according to 
the Uganda National Bureau of Statistics [50]. This was 
reaffirmed by the development officers at the sub-county 
as one of them echoed:

… “You know Bushenyi is referred to as a model dis-
trict. Most families in the rural areas have managed 
to send children to school because they recognise the 



Page 6 of 13Kyayesimira and Muheirwe  Energy, Sustainability and Society           (2021) 11:42 

importance of education. You see when a person is 
educated, their level of reasoning cannot be com-
pared to a person that has never been to school”.

Given the high level of literacy in the area, it was not 
surprising that there were homesteads  that had already 
adopted  the use of ICS.

Household income of respondents
Table  1 demonstrates that 28.7% of the respondents 
were able to spend between 30,000 and 50,000 Ugan-
dan shillings, while very few (6.3%) were able to spend 
more than 150,000 Ugandan shillings. Some of the 
respondents (26.6%) were not willing to disclose their 
weekly income expenditure. Nonetheless, the income 

ranges depict that the participants were above the aver-
age poor when compared to most rural communities 
[51]. The study probed further to understand the par-
ticipants’ various sources of income. Although this was 
a rural setting, the majority of the respondents (60%) 
were mainly salaried (either working with schools, 
health centers or local government structures) as indi-
cated in Fig. 1. Respondents revealed that they did not 
rely on government salaries which were not only inad-
equate, but also delayed to be paid.

Some of the households (10%) were engaged in farm-
ing (livestock and poultry), in addition to their main 
source of income. It was observed that cows and goats 
were the common types of livestock in the area. As 
indicated in Fig.  1, the study reveals that homesteads 

Table 1 Weekly household income and level of education of respondents 

# Household income (UGX) Percentage (%) Level of education Percentage (%)

1 Less than 10,000–30,000 18.8 No formal education 5.7

2 31,000–50,000 28.7 Primary education 15.5

3 51,000–100,000 14.0 Secondary education 24.4

4 101,000–150,000 5.6 Trade/vocational school 24.4

5 150,000 and above 6.3 University 28.5

6 Not disclosed 26.6 No response 1.6

Total 100 100
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had multiple sources of income. In this regard, it could 
be presumed that households have the capacity to meet 
most of their needs including biomass energy.

Types of kitchens and cookstoves in households
The nature of kitchens and the type of cooking facilities 
gives an indication of the extent to which homesteads 
may be exposed to indoor pollution. Cooking spaces and 
the types of cooking stoves were thus observed in this 
study. It was noted that respondents had at least a kitchen 
where they were preparing most of the household meals. 
The kitchen structures were either enclosed or open shift 
structures, while some few respondents cooked from 
the veranda of the houses in which they slept. The cook-
ing spaces and structures observed were susceptible to 
smoke congestion and indoor pollution. This was also 
worsened by the use of wet firewood that emits a lot of 
smoke while cooking. One of the respondents lamented 
that:

My kitchen does not have windows and the ventila-
tors are very small, now my whole kitchen is covered 
with soot’. Wood in this village is very scarce. So, 
sometimes, I collect and use wet firewood which pro-
duces a lot of smoke. 

These revelations could indicate that communities have 
not been sensitized on indoor pollution and the impor-
tance of a good cooking environment and space.

Respondents who were ICS users (143) revealed that 
they were using both traditional and improved cook-
stoves. When probed why they were still using traditional 
cookstoves, respondents revealed that they were accus-
tomed to these stoves and it was difficult to eliminate 
them. Some of the respondents noted that because ICS 
cooks faster, the food is not as tasty as when one uses a 
traditional cookstove. These claims and concerns may 
limit the adoption of ICS.

The study indicated that the usage of the 3-stone fire 
(traditional cookstove) was common before the pur-
chase of the ICS by the households but they still used the 
3-stone fire when cooking multiple dishes. In the group 
discussions, women who had not purchased the ICS, 
revealed that the stoves were quite expensive to purchase. 
Such notions could be attributed to personal beliefs and 
attitudes that individuals hold without considering the 
future state of affairs regarding the scarcity of wood fuel. 
However, as individuals interact within the community, 
some of these beliefs are shared and in the absence of 
sensitization programs, they may become shared values.

Benefits of improved cookstoves and adoption
For the communities to adopt ICS, they must attach ben-
efits to using them. In this study, we were interested in 
examining whether respondents could identify particular 
attributes of ICS. Respondents acknowledged that the 
ICS was expensive to acquire but in the long run ena-
bles the homestead to save on wood fuel expenses and 
minimize on the health risks associated with routinely 
collecting wood fuel. Forty nine percent (49%) of the 
respondents revealed that traditional cookstoves con-
sume more biomass fuel and thus more expenditure on 
fuel, 16.8% thought there was no difference on the fuel 
expenses between traditional cookstoves and ICS, while 
34.2% were not sure of any significant differences. From 
the group discussions held, participants thought that the 
ICS used less fuel and their views are indicated in Box 1.

Box 1 Reasons why ICS have less fuel consumption

• Once the ICS heats up, it cooks so fast and therefore food gets 
ready within a short time

• The way the ICS was made, it is very efficient. You can only put 
little wood at a time and it is always adequate to prepare a meal, 
unlike the traditional cookstoves where you have to use many logs 
of firewood

• Whereas in the traditional cookstoves the fire burns out, once one 
has finished cooking, the ICS retains heat and this can be used to 
warm food or to prepare light meals or boil water

Additionally, respondents who were using ICS noted 
that the stoves were safe to use because they are clean 
and do not heat up on the outside surface. On the other 
hand, it was narrated that while cooking with traditional 
cookstoves, you have to keep fanning and so the whole 
kitchen gets littered. One of the respondents who had a 
bad ordeal with traditional cookstoves narrated:

‘I have never been burnt while using my ICS but with 
my traditional cookstove, sometimes when blowing 
the fire to light up, sparks can spread in the entire 
kitchen and if you are not careful when they fall on 
your body or clothes, you get burns. That is why I 
purchased this ICS’.

Revelations clearly indicate that traditional cookstoves 
do not guarantee ‘clean and safe cooking’ and that ICS 
are more likely to be preferred. Thus, the benefits deriv-
ing from the usage of ICS have the potential to influence 
sustained use and adoption.

Access to biomass fuel and associated health risks
In this study, it was vital to establish the ease with which 
respondents were able to get biomass fuel for the home-
stead needs without putting their lives at risk. Respond-
ents explained that because the use of traditional 
cookstoves requires a lot of wood fuel, it exposes them to 
many health-related risks while collecting firewood in the 
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community. In the focus group discussion, it was revealed 
that firewood had become scarce in the recent years com-
pared to 15 years back. Participants explained that more 
than 10  years back, the village had thick bushes called 
‘orugando’ (Acacia hockii De Wild.), where women and 
children would collect firewood. It was still risky because 
there would be venomous snakes and wild dogs in these 
bushes. Over the years, almost all bushes have been 
cleared for agricultural activities, participants revealed. 
Some households were trying to plant their own trees for 
firewood. Those without adequate land on which to plant 
their own trees had to find a way of accessing fire wood 
either by buying or walking longer distances. Respond-
ents revealed that while collecting firewood in the hills, 
they were bitten by stinging insects, sometimes snakes 
and they also got scratched and wounded by shrubs or 
even get raped. One of the respondents summed it up by 
revealing that:

Collecting firewood far away from home is very risky 
especially for women. Recently, there was an incident 
where one girl from this village was attacked and 
raped while collecting firewood. Most of us as moth-
ers, we are worried for ourselves and our daughters 
since collecting firewood is normally done by women 
and girls.

This is quite sad because victims may contract sexu-
ally transmitted diseases, get unwanted pregnancies but 
more so, become traumatized.

Some women accessed wood fuel by encroaching on 
other community members’ tree plantations, it was 
revealed. It was noted that there were rising conflicts 
over firewood and tree encroachment in the community. 
In the interview with local leaders, it was noted that in 
their dispute and conflict resolution meetings, illegal 
encroachment on fire wood and trees by some members 
was common. During focus group discussions, it was 
mentioned that this was also shameful and stressing for 
the women that had been accused of encroachment.

To reduce on chances of such disputes and the risks 
associated with looking for firewood, women had 
resorted to preparing light meals, which consume less 
wood fuel, while foods such as dry beans and peas which 
take a longer time to cook were prepared once a week. 
More so, households avoided cooking every day by pre-
paring meals that lasted a few days. It was revealed that 
sometimes food went bad since it was not refrigerated 
which put household members at the risk of food poison-
ing as one participant voiced out.

‘In my household I cook beans for the whole week 
but I keep warming them every day. Unfortunately, 
sometimes they tend to get spoiled but we consume 

them because we cannot afford wastage of food. 
When you think of cooking beans again and the time 
it takes and the wood fuel needed, you just have 
to wash the spoiled beans and boil them for your 
next meal. Some times when my children consume 
such food, they complain of stomach upsets and gas 
bloating’.

The discussion indicates that access to biomass fuel is 
limited in the study area. Strategies and coping mecha-
nisms have thus been adopted such as preference for fast 
cooking foods. This might affect the nutritional status of 
the food thereby compromising family health.

Health concerns attributed to the usage of traditional 
cookstoves and biomass fuel
The focus of this study was to examine health concerns 
that may be attributed to the usage of biomass fuel which 
is predominately used in traditional cookstoves. From the 
study findings, there seems to be a consensus that tradi-
tional stoves were smokier than ICS. The majority of the 
respondents (67.8%) mentioned that they had never felt 
headache while using ICS nor traditional stoves. Like-
wise, the majority (69.2%) of the respondents indicated 
that they had never had difficulty in breathing while 
using ICS or traditional stoves. However, more than 5% 
of the respondents had suffered some form of discomfort 
while utilizing traditional cookstoves either by having 
difficulty in breathing, frequent headaches or coughing. 
Although the number appears insignificant, this should 
not be ignored. Probably the respondents had afflictions 
that they could not directly attribute to indoor pollution 
due to lack of awareness as one participant revealed:

….. I think I have an allergy because whenever I use 
firewood that is not very dry and the kitchen gets 
filled with smoke, I normally cough endlessly. Some 
nights I go to bed with a terrible headache and a 
running nose and I presume that I am suffering from 
flue but in the morning, I wake up very normal with-
out any ailment.

On the other hand, these revelations could be attrib-
uted to the long time spent exposed to smoky kitchens, 
but also the fact that households had enclosed kitchens 
without adequate ventilation as was observed.

Some respondents as indicated in Table 2 revealed that 
they experienced itchy eyes and burns while cooking with 
traditional cookstoves compared to ICS. Although this 
was not a very significant number, it cannot be ignored.

Respondents were asked whether they were aware of 
indoor pollution caused by the usage of inefficient cook-
ing stoves. There seemed to be agreement that traditional 
cookstoves emitted a lot of smoke compared to ICS. One 
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of the respondents who was using both ICS and tradi-
tional cookstoves explained:

‘Whenever I use the traditional cookstove, it pro-
duces a lot of smoke which spreads in the entire 
kitchen …this causes my eyes to tear but when I use 
the ICS, the smoke is limited and my eyes don’t get 
affected.’

It should be noted that women being the ones responsi-
ble for preparing meals as indicated in this study, may be 
vulnerable to the exposure to indoor pollution. Respond-
ents were worried that the pollution also affects their 
children whom they carry to the kitchen while cooking 
and the girl children whom they sometimes delegate to 
complete some cooking tasks. This demonstrates that 
respondents were aware of the difference between the 
usage of ICS and traditional cookstoves. Notably, the 
findings as presented in Table 2, do not indicate signifi-
cant variations in health benefits associated with the use 
of ICS and traditional cookstoves.

Discussion
This paper aimed at examining the health concerns 
attributed to the access and use of biomass fuel in rural 
areas of Western Uganda. Perspectives of women using 
traditional cookstoves and ICS were sought and this was 
complemented by observation and review of the rel-
evant documents. The discussion below revolves on the 
generated themes that were presented in “Results” sec-
tion. These include: social–demographic characteristics 
of respondents, kitchen and cookstove types, benefits of 
ICS and adoption, access of biomass fuel and the associ-
ated health risks as well as the health concerns of using 
traditional and improved cookstoves.

The types of cookstoves used as well as kitchen struc-
tures as revealed in this study may contribute to smoke 
emissions that lead to indoor air pollution. This is also 
affirmed by other scholars. Some of the studies con-
ducted in Uganda showed that, indoor pollution is 
exacerbated by the use of biomass fuel and inappropri-
ate congested enclosed cooking spaces [26, 52, 53]. It 

Table 2 Health and well-being of respondents using ICS and traditional stoves

Frequency of headaches while using ICS compared to time before when using traditional stoves

 More often 4 (2.8%)

 Less often 36 (25.2%)

 About the same frequency 6 (4.2%)

 I never have headaches 97 (67.8%)

Difficulty breathing while using ICS compared to traditional stoves

 More often 2 (1.4%)

 Less often 38 (26.6%)

 About the same frequency 4 (2.8%)

 I never have trouble breathing 99 (69.2%)

Attack of coughing while using ICS compared to traditional stoves

 More often 4(2.8%)

 Less often 36 (25.2%)

 About the same frequency 3 (2.1%)

 I never have attacks of cough 100 (69.9%)

Physical comfort while cooking on ICS compared to traditional stoves

 More often 98 (68.5%)

 Less often 18 (12.6%)

 The same 27 (18.9%)

Burning self while cooking with ICS compared to traditional stoves

 More often 5 (3.5%)

 Less often 20 (14.0%)

 About the same frequency 0

 I never burn myself 118 (82.5%)

Experience itchy eyes while cooking with ICS compared to traditional stoves

 More often 6 (4.2%)

 Less often 47 (32.9%)

 About the same frequency 4 (2.8%)

 I never have itchy eyes 86 (60.1%)
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is noted that the type of stove particularly traditional 
cookstoves consume large amounts of wood fuel and 
emit a lot of smoke which engulfs households and that 
the smoke is one of the potential causes of lung diseases 
and deaths in developing countries [2, 6]. MacCarty 
et al. observed that personal exposure to emissions vary 
from one household to another [21]. This could be true 
since the types of cookstoves and kitchens structures in 
homesteads also differ. In this regard, it is crucial to have 
both an improved cookstove in an adequately ventilated 
kitchen in order to reduce exposure to smoke to protect 
household members.

Access to biomass fuel contributes to health risks 
that affect most especially women in rural areas. This 
study revealed threats to the physical and mental health 
of women while collecting firewood. There seems to be 
a consensus among scholars that the burden of collect-
ing firewood rests upon women who are exposed to 
several risks such as physical injuries and snake bites as 
well as threats of sexual violence [6, 16, 17]. The health 
of women may be compromised in different perspectives 
and dimensions as well. For instance, failure to prepare a 
family meal in time due to lack of access to biomass fuel 
contributes to domestic violence [18], which could have 
both negative physical and psychological health effects 
on the women and children as well.

Access to biomass fuel will remain a challenge because 
of its growing demand for domestic use especially in the 
rural areas. Notably, Uganda is dominated by a rural pop-
ulation of more than 80% that rely on unprocessed bio-
mass for cooking [26]. A study by Bamwesigye et al. [32] 
confirms that more than 90% of households in Uganda 
use firewood and charcoal fuel. Access to biomass will 
remain a challenge in Uganda since it has been estimated 
that 22% of the rural population have already experienced 
biomass shortfalls [54]. Similarly, in Southeast Asia, 
access to firewood is also a challenge. For instance due 
to scarcity of firewood, the rural households opted for 
inferior types of biomass resources such as leaves, twigs, 
rice straw and other crop residues [55]. Women being the 
primary users of household energy are therefore most 
adversely affected by lack of access to various energy 
sources including biomass [2, 6, 46]. Thus, the scarcity of 
biomass fuel implies that women will remain vulnerable 
to health risks associated with the collection of biomass 
fuel.

There are health concerns focusing on women which 
are attributed to the use of traditional cookstoves and 
biomass fuel. As earlier noted, traditional cookstoves 
are inefficient because they utilize a lot of biomass 
fuel, releasing too much smoke during combustion [7, 
56]. Notably, women spend more time cooking and are 
more exposed to smoke than any other members in the 

household [2, 6, 46]. This study focused on the perspec-
tives of women and they also highlighted some health 
concerns in relation to the use of traditional cookstoves 
and biomass fuel. Other studies have also confirmed 
the correlation between women health and the usage 
of biomass fuel in traditional cookstoves particularly in 
developing countries [23, 24, 42]. For instance, in Nige-
ria, research shows that women suffer from ailments 
arising from biomass use and health similar to cigarette 
smokers [57]. A study conducted on biomass energy in 
Congo found a prevalence of chronic obstructive pul-
monary disease (COPD) among Congolese women 
exposed to particulate matter [22]. Studies conducted 
in Senegal and Kenya indicated that the use of biomass 
fuel from traditional cookstoves may affect the respira-
tory health of not only the users but the occupants of 
the homestead in general [2, 9]. However, this does not 
imply that the use of ICS may not contribute to health 
issues especially if biomass is still used. Relatedly, there 
are studies indicating that there are no significant emis-
sions between traditional and improved cookstoves and 
therefore no conclusive difference in the health impacts 
between the two stove types [8, 11]. Similarly, in this 
study from the women’s perspectives, there was no sig-
nificant variation on the health impact from the use of 
traditional cookstoves and the use of ICS.

Improved cookstoves have several benefits which are 
not only related to health, but also social and economic 
gains that could motivate users to purchase them. In 
this study, the health benefits associated with use of ICS 
were stipulated. Studies have confirmed that the use 
of ICS leads to a reduction in emissions hence decreas-
ing indoor air pollution [24, 58]. It has been noted that 
improved cookstoves cook faster and thus reduce inci-
dences of domestic violence in homesteads which may 
occur when food is not prepared in time (12). Although 
as previously indicated, some studies dispute the fact 
that there is no variation in the health impact from the 
use of ICS and traditional cookstoves, and the benefits 
associated with the use of ICS are vital because they may 
encourage adoption in rural communities.

Women are most affected by exposure to smoke and 
they yearn for alternative cooking options such as out-
door cooking that can contribute to the reduction of 
indoor pollution [2, 6, 59]. Despite the health adversaries 
attributed to the use of traditional cookstoves, it is still 
noted that the majority of rural communities cannot eas-
ily adopt to other alternatives [3, 6]. However, adoption 
of efficient cookstoves which usually begins at individual 
household level is hindered by a lack of technological 
know-how and experience in addition to behavior change 
of the communities [2]. Additionally, socio-economic as 
well as social–cultural factors which include household 
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preferences and affordability have also hindered adoption 
[2]. It is for instance noted that peer influence plays a role 
in the adoption of improved cook stoves [20]. However, 
as noted in Senegal, the preference for cookstoves may 
not be the traditional type [2]. Women are shifting away 
from the traditional cookstoves in the rural homesteads 
because of lack of biomass fuel, albeit slowly.

This study has tried to link the use of biomass fuel to 
various health outcomes transcending the physical to 
the psychological status of women which hitherto has 
not been explored in that dimension. The study echoes 
the voices of women as the vulnerable group. Nonethe-
less, this study is not without limitations. It focused on 
the views of women that were using ICS and traditional 
cookstoves. Due to the patriarchal nature of most rural 
communities, women play the role of cooking and are 
more vulnerable to exposure to pollution. Men as income 
providers should have been interviewed to contribute to 
the perspectives of women on health concerns attributed 
to access and use of biomass fuel. This could also shed a 
light on why men as providers cannot set aside resources 
for purchasing energy to meet family needs which would 
reduce on the vulnerabilities exposed to women while 
gathering biomass fuel. Another limitation is that this 
study did not focus on unearthing health impacts before 
and after ICS adoption for the ICS users, which would 
have been imperative because people’s memory may be 
skewed by their high expectations of the benefits of ICS.

Conclusion
Biomass fuel contributes to poor health in regard to its 
access and usage. Gathering of biomass fuel can lead 
to physical and psychological health challenges, while 
its usage contributes to indoor air pollution which may 
lead to ill health. Women bear the burden of not only 
ensuring access to biomass fuel, but also exposure to 
indoor pollution in most households in rural communi-
ties. Therefore, it is crucial for the government and other 
stakeholders such as the private sector, researchers and 
innovators, development practitioners, social justice 
activists to develop and encourage the use of alternative 
safer sources of energy and efficient cookstoves for rural 
homesteads. The ecological model would be appropriate 
to spearhead the adoption of initiatives towards the pro-
motion of alternative safer sources of energy and more 
efficient cookstoves. This would be effective in changing 
mindsets, realigning relevant effective energy-oriented 
policies and initiatives if interpersonal, institutional, 
community and public policy factors are taken into con-
sideration in relation to clean cooking.
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