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Abstract 

A Grounded Theory Method Approach to Understanding the Symbolic Meaning of Smoke and 

Behaviors Related to Household Air Pollution 

Jason Thomas Speaks 

 

Background: Household air pollution (HAP) from cooking fires using biomass fuels (e.g., 

wood, charcoal, dung) is a leading cause of early morbidity and mortality and one of the greatest 

environmental health risks in low-income and middle-income countries. Worldwide, 

approximately three billion people cook with biomass fuels. Even when clean-burning stoves and 

fuels are introduced, adoption is often not exclusive or sustained. To date, despite the need to 

understand behaviors related to smoke from cooking and heating sources, few investigators have 

used a behavioral theory or framework as a foundation for their investigation.   

Methods: This qualitative exploratory study using open-ended interviews was conducted in 

Aleto Wondo, a rural area in southern Ethiopia. This research used grounded theory 

methodology and the theory of symbolic interaction to investigate the symbolic meaning that 

motivates actions related to exposures to household air pollution from cooking fire smoke. The 

target population was women who had children in the home and who primarily used biomass 

fuels for cooking. 

Results: Themes that emerged during the analysis process and that are grounded in the data were 

(a) Awareness, Knowledge, and Interpretation; (b) Traditional Way; (c) Perceived Powerless and 

Lack of Agency; (d) Opportunities for Clarification and Education; (e) Access and Poverty; and 

(f) God’s Will. These themes summarized the major factors in the participants’ social world—
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factors that influence the participant’s symbolic meanings and interpretations that affected 

actions related to smoke from cooking fires.  

Conclusions: Using the theoretical and methodological tools of grounded theory and symbolic 

interaction helped delineate how the themes identified in this research may each interrelate. 

Relative to household kitchen fire smoke exposure, human action is not overpoweringly 

affected by a single factor (e.g., God’s will, gender roles) Relative to household kitchen fire 

smoke exposure, human action cannot be ascribed to a single factor (e.g., God’s will, gender 

roles) or even a unique combination of known factors. These factors can be considered 

immutable or mutable based on an individual’s symbolic meanings and interpretive processes.  
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CHAPTER 1: 

INTRODUCTION 

Nearly half of the world’s population is exposed to household air pollution (HAP) from 

cooking fire smoke. Household air pollution from cooking fire smoke (herein referred to as 

“HAP”) is detrimental to human health because the fumes from burning biomass fuels (e.g., 

wood, charcoal, dung) consist of airborne toxins and harmful particulate matter.  As a result, 

HAP is a leading cause of death and disability globally. In 2016, HAP was estimated to cause 3.8 

million premature deaths worldwide; moreover, HAP was the eighth leading cause of early 

morbidity and mortality among men, women, and children (World Health Organization [WHO], 

2016). These morbidity and mortality statistics represent a decline from 2010, when HAP was 

the third leading cause of early morbidity and mortality (Lim et al., 2012; Smith et al., 2014). 

Among the three billion people in the world who continue to cook with biomass fuels, many 

cook inside homes with poor ventilation and use open fires or traditional stoves without 

chimneys (Global Alliance for Clean Cook Stoves [GACCS], 2015). The people who live in 

these homes and use these traditional stoves and biomass fuels are exposed daily to extremely 

high levels of HAP. 

The use of biomass fuels for cooking is a major source of smoke exposure, and 

during the past decade, resultant health problems have been well documented in the literature 

(GACCS, 2015; Lopez, Mathers, Ezzati, Jamison, & Murray, 2006; Smith et al., 2014; Smith, 

Mehta, & Maeusezahl-Feuz, 2004; WHO, 2009). Household air pollution from cooking fire 

smoke is one of the greatest environmental health risks in low-income and middle-income 

countries where the majority of people use biomass fuels to cook and heat their homes each day 

(Blum, 1981; Lim et al., 2012; Smith et al., 2014; WHO, 2009).  
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Clarifying the behaviors leading to exposure to HAP is important, as this process 

reciprocally influences and is influenced by (a) interpersonal relationships; (b) relationships 

between members of households; and (c) relationships between members of communities (e.g., 

peer influence), between members of societal units (e.g., via cultural belief systems), and 

between members of socioeconomic groups (Andadari, Mulder, & Rietveld, 2014; Edelstein, 

Pitchforth, Asres, Silverman, & Kulkarni, 2008; Kowsari & Zerriffi, 2011; Mobarak, Dwivedi, 

Bailis, Hildeman, L., & Miller, 2012; Mukhopadhyay et al., 2012; Pope, Snyder, & Mood, 1995; 

Ruiz-Mercado & Masera, 2015; Sukhsohale, Narlawar, Ughade, & Kulkarni, 2012; Torres-

Duque, Maldonado, Perez-Padilla, Ezzati, & Viegi, 2008; Thurber, Phadke, Nagavarapu, 

Shrimali, & Zerriffi, 2014; van der Kroon, Brouwer, & van Beukering, 2013). Furthermore, 

nurses and other health care providers need to understand the contextual factors that contribute to 

behavior and how these behaviors lead to increased or decreased environmental exposures for 

individuals, members of households, and members of communities (Speaks, Thomas, & 

Thompson, 2012). Despite the need to understand behaviors related to smoke from cooking and 

heating sources to date, few investigators have used a theory as a foundation for their 

investigation. In addition, qualitative methods have rarely been used to understand the 

interpersonal, household, community, and societal induced HAP-related behaviors.  

Recent systematic reviews of studies focusing on HAP worldwide have focused on HAP-

related behavior including exposure-reduction actions, stove technology adoption, and sustained 

use of clean-burning cooking systems (Barnes, 2014; Goodwin et al., 2015; Pope et al., 2017; 

Puzzolo et al., 2016; Rehfuess et al., 2014). A clean-burning cooking system is defined as 

cooking equipment that uses only clean-burning cooking fuel and also the fuel itself (e.g., 

ethanol, biogas, liquefied petroleum gas) or other alternative clean energy source (e.g., 
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electricity, solar).  However, most HAP studies have substantial limitations in that the studies did 

not use social or behavioral science theory or theoretical framework for understanding the 

fundamental behavior that affects HAP.  In overlooking this behavior, these studies overlooked 

the key element that the researchers were trying to understand or influence. These non-

theoretical approaches to understand to HAP-behavior have ignored the foundations of the social 

and behavioral sciences and the scientific agreement that influencing behavior change and 

predicting behavior requires a deep understanding of the contextualized meaning (e.g., what 

smoke means to participants) and other factors that motivate and influence human behavior 

(Kelly & Barker, 2016). Researchers cannot rely on notions that the lack of clean cookstoves is 

simply an access or poverty issue, or a knowledge deficit problem, or a stove use problem; these 

alone will not “fix” the HAP-exposure phenomenon. This problem has remained unresolved after 

three decades of humanitarian and research efforts to remedy the HAP-exposure concern by 

introducing cleaner burning fuels and stoves. We also cannot depend on antidotes (e.g., simply 

providing a clean-burning cooking system) to solve the complex nature of our human psyche—

which is often situated in profoundly complicated social environments. Consequently, we cannot 

ignore the extensive body of knowledge from the social and behavioral sciences and the 

theoretical foundations these fields offer to understand the complexities that influence our daily 

actions—no matter how simple these actions (e.g., cooking practices) may seem to the outside 

observer (Kelly & Barker, 2016).   

There is a consistent lack of theory-based HAP-related behavioral research in the known 

published literature to date. There are a few exceptions and some studies focusing on HAP-

related behavior have used a formal social or behavioral theory and or framework as a 

fundamental component of their research design, results, and or discussion (Barnes, Mathee, 
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Shafritz, Krieger, & Zimicki, 2004b; Bielecki and Wingenbach, 2014; Edelstein et al., 2008; 

Juriscoo, Lambe, & Osborne, 2018; Kar & Zerriffi, 2018; Martin et al., 2013; Prasodjo et al., 

2015; Thompson et al., 2018). But a majority of the known HAP-behavior-focused studies have 

not explicitly indicated the use of a social or behavior theory or framework to understand the 

behavior that the investigators analyzed and discussed (Akintan, Jewitt, & Clifford, 2018; 

Barnes, 2014; Barnes et al., 2004a; Barnes, Mathee, & Moiloa, 2005; Goodwin et al., 2015; 

Hollada, Williams, Miele, Danz, Harvey, and Checkley, 2017; Jin, Ma, Chen, Cheng, Baris, & 

Ezzati, 2006; Jeuland et al., 2015; Keil, Kassa, Brown, Kumie, & Tefera, 2010; Kumar et al., 

2008; Mobarak, Dwivedi, Bailis, Hildeman, Miller, 2012; Mukhopadhyay et al., 2012; Nethery, 

Brauer, & Janssen, 2008; Reid, Smith, & Sherchand, 1986; Rhodes et al., 2014; Ruiz-Mercado & 

Masera, 2015; Torres-Duque, Maldonado, Perez-Padilla, Ezzati, & Viegi, 2008; Sukhsohale, 

Narlawar, Ughade, & Kulkarni, 2012).  

As a result, there is a critical lack of theory-supported knowledge of the symbolic 

meaning of HAP-exposure and resultant actions that could be used to inform behavioral 

interventions in the two billion people who may have access to a clean-burning cooking system. 

Symbolic meaning is defined as an internalized individual perception of an object or person in 

which the perception is based on social interactions that clarify what that entity signifies to the 

individual in the context of her or his social world. Because we as researchers lack understanding 

of the symbolic meaning of HAP—and consequently lack understanding of the related socialized 

meanings that influence behavior—we also lack the insight that would be required to develop 

relevant, effective HAP-reduction interventions that could benefit the “bottom billion.” The term 

bottom billion refers to a subset of the three billion people who burn biomass fuels and who, in 

no time in the foreseeable future, will have access to clean-burning stoves and fuels (Smith, 
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2013). This population has been overlooked even in the most recent HAP-reduction intervention 

research. Admittedly, providing the “bottom billion” with clean-burning interventions is difficult 

because in low-to-middle-income countries this group typically has the least access to electricity 

and gas (due to financial or physical limitations).  

To further complicate the situation, even when clean-burning stoves are introduced to 

populations who do have access to clean-burning fuels, ultimately these technologies are not 

universally adopted. This is perhaps due to the lack of affordability, compatibility (e.g., to meet 

cooking needs), and possibly most importantly a lack of meaningful interventions that would 

reinforce long-term exclusive use (Andadari, Mulder, & Rietveld, 2014; Edelstein, Pitchforth, 

Asres, Silverman, & Kulkarni, 2008; Kowsari & Zerriffi, 2011; Mobarak et al., 2012; 

Mukhopadhyay et al., 2012; Ruiz-Mercado & Masera, 2015; Sukhsohale et al., 2012; Thurber, 

Phadke, Nagavarapu, Shrimali, & Zerriffi, 2014; Torres-Duque et al., 2008; van der Kroon, 

Brouwer, & van Beukering, 2013). Meaningful interventions are defined as interventions that 

result from and/or are influenced by peers within an individual’s social world; these social 

influences affect the symbolic meaning of a situation or object and as a result individual action.   

It should be noted that even in homes that have a clean-burning stove, individuals may 

sometimes also use a stove that is not clean burning. In such homes where 100% clean-burning-

stove adoption rates are not achieved, the occupants can still be exposed to high levels of 

biomass fuel smoke. Thus, to reduce exposure, local stakeholders need to be informed on 

meaningful interventions to encourage HAP-reducing behavior change in all homes, regardless 

of whether the homes have a clean-burning stove. Such interventions could include, for example, 

change in ventilation practices, child location practices, and when available, exclusive use of 

clean-burning system.   



7 

 

Purpose of the Study 

Individual, household and community-wide behaviors may reduce exposure to HAP, thus 

reducing the burden of disease. Few researchers have examined the complex concepts that 

influence such behaviors, such as the motivation and socially derived symbolic meaning of these 

HAP-related actions (both contributing to, or reducing, HAP-exposure). It is important to 

develop an understanding of the complex actions and behaviors that are based on participants 

interpreted symbolic meaning of smoke from cooking fires. (For example, a participant may 

infer smoke as “warm”; in contrast, another participant who may infer smoke as “toxic.” Also, a 

group of participants may generally infer that women are “used to smoke” and smoke “bothers 

men”). These concepts have not been explored nor are they well understood. Another deficit in 

current understanding pertains to what degree childhood experiences inform adults' HAP-related 

behaviors. Adults pattern their HAP-related behaviors on the basis of the developed symbolic 

meanings of HAP.  These meanings, which may be positive or negative (or a combination of 

both) have often been developed as a result of social experiences that the adults had as children; 

thus, behaviors that the adults acquired as children may be perpetuated into adulthood. This 

study explores and describes the socially derived symbolic meanings and thus motivation that 

result in cooking fire smoke exposure-increasing or exposure-reducing actions in a group of 

Ethiopian women. The purpose of the study was to understand participants’ perceptions and 

behaviors to achieve Aims 1 and 2 below: 

Aim 1: Describe the socially influenced internalized meaning of HAP. 

Aim 2: Explore HAP-related behavior in individuals, households, and communities. 
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Research Questions 

Guided by the above aims the research questions are: 

Question 1:  What socially derived symbolic meanings are attributed to HAP, and how 

do these meanings influence behavior?  

Question 2:  How, when, and in what situations individuals form symbolic meaning 

related to HAP, and how does that symbolic meaning subsequently influence actions and 

behaviors?  

Question 3: What actions and behaviors are associated with HAP-exposure (with either 

positive or negative health consequences)?  

These questions focus on investigating the individual’s internalized meaning of HAP to 

better understand socially motivated behavior relative to HAP—hitherto unexplored in research. 

Researchers must explore the complex behaviors that increase or decrease exposure to HAP. 

This is an essential first step in developing and implementing meaningful behavioral change 

interventions that reduce HAP exposure (e.g., long-term exclusive use of clean burning stoves, 

ventilation practices, and efforts to avoid smoke in the home).   

Significance for Nursing and Knowledge Development 

Health care providers are considered “inadequately prepared to identify or respond 

appropriately” to this environmental health threat related to cooking fire smoke exposure 

(Pope, Snyder, & Mood, 1995, p. 2; United Nations, 2010; U.S. Department of State, 2010). 

Environmental health is one of the foundations of nursing practice and nurses are in a key 

position to respond to cooking fire smoke exposure—one of the greatest environmental health 

risks in the developing world (Blum, 1981; Lim et al., 2012; Nightingale, 1860). 
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Although exposure to biomass fuel smoke causes millions of deaths worldwide, few 

studies have sought to understand or identify culturally appropriate, effective behavior change 

strategies that would decrease exposure (Barnes et al., 2015; Rosenthal & Borrazzo, 2015). 

Behavioral interventions should target groups that (a) have the potential to access clean burning 

stoves and fuels, and (b) include the most marginalized people at the highest risk—those that 

continue to use dirty fuels and who are highly exposed (Keil et al., 2010). For most, achieving 

sustained adoption of a clean-burning stove may be difficult. Changing behavior practices to 

reduce daily exposures in households that continue to use polluting stoves is essential for 

improved health outcomes to be realized (Goodwin et al., 2015). 

Support for Location 

Africa is projected to have the largest increase in non-communicable disease deaths when 

compared to other major world regions, and HAP is a primary contributor to these deaths (Lim et 

al., 2012). In eastern sub-Saharan Africa, HAP from cooking fires is the second leading cause of 

early morbidity and mortality due to non-communicable diseases (e.g., ischemic heart disease, 

chronic obstructive pulmonary disease (COPD), cancer, and childhood pneumonia (Lim et al., 

2012). The only region in the world where the use of traditional biomass fuels is growing and 

where the largest proportion of the population is still using biomass fuels for cooking is in sub-

Saharan Africa (International Energy Agency, 2016). Ethiopia is among four African countries 

where the absolute number of annual non-communicable disease deaths are higher than in all 

developed countries combined (Dalal et al., 2011). Ninety-eight percent of Ethiopia’s population 

uses biomass fuels for cooking; about 19 million households, comprising nearly 90 million 

people, are exposed to HAP (United Nations Foundation, 2014). In Ethiopia, approximately 



10 

 

46,000 deaths per year occur as a result of exposure to HAP; this statistic includes over 21,000 

child deaths that are mostly due to pneumonia (United Nations Foundation, 2014). Although 

interventions to address HAP, such as cleaner-burning and ventilated stoves, are increasing in 

Africa, only 3% of Ethiopia’s population uses improved biomass cook stoves (e.g., vented 

chimney stoves and fuel-efficient stoves). Only 1% of the Ethiopian population has access to 

electricity and gas, the cleanest cooking fuels (United Nations Foundation, 2014).  
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CHAPTER 2: 

LITERATURE REVIEW  

Background 

The purpose of this literature review is to investigate the current state of knowledge about 

behaviors related to HAP exposures, interventions that reduce exposure to HAP, and the 

theoretical and methodological approaches to changing behaviors. As elucidated in this literature 

review, there is a lack of homogeneity among behavioral HAP intervention studies, which limits 

the ability to systematically compare and contrast evidence among studies. Therefore, this 

literature review will focus on systematically categorizing the current evidence into the following 

categories: 

§ Were behavioral intervention(s) based on what people thought, needed, or desired?  

§ Did behavioral intervention(s) design identify exposure-reducing actions/situations 

and knowledge attributes in the study sample, and then did the design reinforce these 

positive attributes to build an intervention?  

§ Did behavioral interventions(s) design identify exposure-producing actions/situations 

and knowledge deficits in the study sample, and then did the design attempt to alter 

these negative attributes in their intervention?  

§ Was a behavior theory used to develop the intervention(s)? 

Understanding these questions is a critical first step in designing behavior change 

interventions that can reduce HAP exposure. To explore these questions, this paper will describe 

(a) methods used to conduct the literature review; (b) search strategy; (c) individual studies, the 

body of literature as a whole, key finding, and strengths and weaknesses; (d) theoretical and 
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methodological approaches and substantive deficits in knowledge within the field; and (e) 

recommendations for future research. 

Methods 

The Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 

approach guided this literature review. The PRISMA approach is an evidenced based process for 

evaluating systematic reviews, meta-analyses, and other types of research that focus on the 

evaluation of interventions. The PubMed and CINHAL databases were searched in November 

2015 and again in July 2018. There were no restrictions on date of publication; studies were 

restricted to English language. The details of the search strategy and combinations of MeSH 

terms used together and with individual terms are provided in the following summary. 

The key MeSH database terms were identified as biofuels; air pollution, indoor; air 

pollution/adverse effects; air pollution, Indoor/prevention and control; cooking; 

cooking/methods; fires; health behavior and poverty. Combinations of these MeSH terms that 

provided the most relevant evidence related to this review were (a) "biomass" AND "cooking" 

AND "air pollution, indoor" AND English[lang] (362 publications); (b) "air pollution/adverse 

effects" AND "fires" AND English[lang] (150 publications); (c) "air pollution/adverse effects" 

AND "cooking/methods" AND English[lang] (98 publications).  

The key terms used as individual terms and in combination with each other and the 

MeSH terms above in this search were biomass smoke, biomass fuel, household cooking, 

cooking, household, wood smoke, smoke, behavior intervention, behavioral intervention, 

behavioral interventions, behavior change, health behavior, behavioral, intervention, adverse 

affects, household energy, air pollution, indoor/prevention and control, household air pollution,  
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indoor air pollution, adverse effects, and household air pollution. It should be noted that within 

the last 5 years a new key term, household air pollution (HAP), has commonly replaced the key 

term in the literature “indoor air pollution” because the new term is more specific to exposure to 

air pollution related to cooking. Using this single key term in the search, household air pollution 

[All Fields] AND English [lang] yielded specific evidence related to this review (2402 

publications) adding biomass (207 publications) adding health behavior (52 publications). Using 

the combination of the following MeSH terms and key terms provided the most extensive list of 

evidence related to this review was (("biomass smoke" OR "biomass fuel" OR "household 

cooking")) OR (((((air pollution, indoor[mh] AND cooking[mh])) OR (air pollution, indoor[mh] 

AND fires[mh]))) OR ("household air pollution")); providing 1446 articles; adding the MeSH 

term health behavior to filter the 1446 articles yielded 51 articles. In addition to the database 

searches, references from relevant studies were also reviewed and included in this literature 

review. 

Studies were included if they focused on HAP-related behavior of participants. Studies 

were excluded if they focused primarily on economic factors that affect adoption and the 

sustained use of clean-burning technologies. The reason for this exclusion was that behavior 

surrounding uptake and sustained use focuses primarily on financial barriers to stove adoption. 

Many of these studies did not examine human behaviors that can be influenced to reduce 

exposure to HAP.  

Titles were reviewed for all potential studies, and, if found to be relevant, abstracts were 

reviewed if they focused on behavior related to HAP. From this extensive search, 21 original 

research articles met the inclusion and exclusion criteria and were relevant to how basic day-to-

day human behavior can affect exposure to HAP (this excludes the afore mentioned five 
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systematic review papers). Each publication’s study design, major strengths and weaknesses, and 

major findings were examined to assess quality of the evidence. Original publications were 

reviewed to identify themes that were consistent among individual studies and the five 

systematic review articles. This evidence was then synthesized to provide a composite view of 

the current state of knowledge on behaviors that increase or decrease HAP exposure along with a 

separate section that discusses systematic reviews.  

Individual Studies—Themes identified: Thoughts, Needs, Desires 

 Thoughts. Prasodjo et al. (2015) involved local policy makers, medical staff, community 

leaders, and other stakeholders in Timor to understand their perspective regarding a post-partum 

tradition of lying by an open fire for 40 days after birth. This is practiced by both the mother and 

the infant and results in high levels of exposure to biomass smoke. The researchers and local 

community stakeholders developed promotional and education material to improve community 

awareness on maternal health and consequences. Unfortunately, the work of Prasodjo et al. did 

not sufficiently accommodate for social norms that reinforce traditional practices resulting in 

inconclusive results from their behavioral intervention. Coriolano, Lima, Sette, Sarinho, and 

Lima (2011) included community health workers (CHW) at health clinics in Brazil as they 

designed and implemented their behavioral interventions. The key findings in their study were 

significant decrease in triggers for asthma: decrease in the use of mops instead of brooms (80.9% 

to 64.3%; p < .05); decreased use of coal burning stove (41.7% to 22.6%; p = .0001), and 

decreased number of stuffed toys in the bedroom (13.1% to 3.6%; p = .05). The authors also 

discuss the importance of knowledge exchange between the CHWs and participants. The 

knowledge exchange occurred between investigators and CHWs who helped design the 

interventions and between CHWs and participants during the actual intervention. The authors 
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also described the interventions administrated by CHWs who worked in the home with the 

participants.  

Yu (2011) analyzed data from a project conducted in China that included introducing 

improved stoves that were tested to meet local conditions. The authors suggested they considered 

what people “thought” describe asking about stove use behavior after the interventions, although 

the author discuss they should have asked about stove use behavior before and after improved 

stoves were introduced. The authors did not provide detail regarding the surveys administered 

nor the specific answers to the survey questions. Martin et al. (2013) interviewed local health 

volunteers, community leaders, and government ministry staff to attain their perceptions of 

improved cook stoves and barriers to their use, so that behavioral interventions would be 

culturally relevant. Bielecki and Wingenbach (2014) found three interrelated functional, cultural, 

and social domains. Examples within the social and cultural domains cited that participants used 

traditional fires because they “had an open fire since I was born,” “in this community it is the 

custom to have an open fire,” “[the open fire] keeps us warm” (pp. 355–356). 

Thompson, Artiga, Weinstein, and Handly (2018) investigated theoretical behavioral 

domains using Michie’s COM-B model and applied them to use of clean-burning fuel systems. 

These domains included knowledge of both the benefits of the clean-burning system and the 

procedural knowledge of using these systems. One goal of this research was to understand 

barriers to sustained adoption of LPG stoves and fuel.  

Needs. Torres-Dosal et al. (2008) evaluated a risk reduction program in a community 

using biomarkers of HAP exposure on risks from wood smoke exposure. Prasodjo et al. (2015) 

based the need for their study on an increased incidence of acute lower respiratory infections in 

the study communities. Barnes et al. (2004a), in their initial study, sought to identify localized 
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target behaviors that could reduce childhood exposure to HAP. The authors systematically 

investigated HAP reducing behaviors that were identified as potentially beneficial, for example 

drying biomass fuel before use and improving ventilation practices. In their second study, Barnes 

et al. (2004b) identified additional behaviors that a HAP intervention program could promote 

based on additional local input, including locating child away from the fire, reducing fuel 

burning time, and encouraging stove maintenance practices. Coriolano et al. (2011) intended to 

change behaviors that increase the levels of respiratory irritants at the household level (e.g., use 

of coal burning stoves in the home) to reduce reoccurring asthma attacks among children.  

Hollada, Williams, Miele, Danz, Harvey, and Checkley (2017) found that barriers to the 

consistent use of clean burning stoves among primary cooks, family members, health workers, 

community leaders, and stove manufacturers included: the costs of buying and using a different 

stove, perceived differences in food taste, safety concerns, nutrition by stove type, limited 

perceived connection between stove use and health, and social norms related to cooking 

practices. Living traditionally was stated as highly ingrained and valued in the rural setting of 

Peru, where Hollado et al. (2017) conducted their study. Primary cooks stated that they enjoyed 

collecting wood and cooking and these times were considered valuable social opportunities. The 

authors also discussed that social and cultural norms, beliefs regarding the taste of food related to 

cooking with clean technologies, and benefits of clean burning technology that are most valued 

by the community should be prioritized along with affordability.  

Desires. Rhodes et al. (2014) found that there are specific norms that influence traditional 

stove use and desires of the individual are key influences in sustained adoption. Martin and 

colleagues (2013) found that if neighbors shared positive comments regarding an improved 

stove, it would increase their desire to own a similar stove. Also, participants suggested that 
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using community leaders to promote the use of improved stoves would increase desire to change 

cooking behavior. In addition, participants said that saving time and cost were important when 

they considered adoption of improved stove technologies. The authors found that health benefits 

were not a significant motivator for using alternative improved stoves.  

Barnes et al. (2004b) noted that intention to engage in cooking, ventilation, and child 

location practices was motivated by a desire to save on fuel costs, to improve child health, and to 

have a cleaner home. The authors also found that continued stove maintenance and decreasing 

burning time were behaviors that at least half of participants reported they did not intend to 

continue. Prasodjo et al. (2015) discussed their participatory action program engaging local 

stakeholders in conversation to determine community desires to improve health. Thompson et al. 

(2018) considered social influences in developing their qualitative interview guide for their 

mixed method research. They considered social pressure, social supports, and group norms that 

could also fit in the theme of “desires.” Participants’ desires were assessed by asking about the 

emotions, optimism, and beliefs and consequences of sustained adoption of newly introduced 

LPG stoves. Rosenthal and Borrazzo (2015) stressed that behaviors related to cooking, social and 

cultural norms, and personal preferences related to stove, fuel, and food preparation should all be 

considered when trying to implement behavior change related to clean-burning fuel systems.  

Key Points: Thoughts, Needs, and Desires 

Barnes et al. (2004a) explored mothers’ knowledge of actions that could reduce 

childhood exposure to HAP. Mothers reported that they wanted to keep children out of the 

kitchen; keep windows and doors open for longer periods of time; improve stove maintenance 

using low cost methods; and reduce duration of fuel burning. Two behaviors reported by mothers 

were statistically significant in low incidence-ALRI homes vs. high incidence-ALRI homes—
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improved ventilation and child location practices. This overlap provides a good example of 

determining what families wanted, and most importantly, what they needed to do to make 

significant behavior changes. This point of intersection is imperative because it amplifies 

behaviors that mothers report they could improve upon; this is essential to consider in the design 

of behavioral interventions programs. These types of helpful behaviors, even if not “statistically 

significant” in smaller studies, can complement behavioral intervention programs and allow for 

local input into large-scale intervention programs. This could improve compliance with 

behaviors that participants may not have recognized as important or feasible, such as using the 

biomass stove near an open window or door. It is interesting to note that mothers suggested stove 

maintenance, but this was not identified as a problem by study observers of participants’ homes. 

Thus, this provides an example of potential behaviors that already exist in communities, and 

which should be identified and integrated into behavioral interventions programs to reduce HAP 

exposure. In their follow up study, Barnes et al. (2004b) discussed using observations and face-

to-face negotiations to determine which interventions would be acceptable and feasible for each 

household and this was coupled with behaviors that the household members considered 

achievable and that they were willing to try. The researchers then discussed with participants 

how they would, for example, change child location practices, ventilation practices, or decrease 

fuel-burning time. The authors found that child location practices and ventilation practices were 

the most acceptable and feasible to participants.  

As Barnes et al. (2004b) exemplified, preliminary development of HAP behavioral 

interventions was followed by efforts to ascertain if their findings were feasible and acceptable in 

the larger community. This addressed a larger concern regarding a lack of systematically 
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generated evidence regarding HAP behavioral interventions, a concern that still exists today 

(Barnes, 2014; Favin et al. 1999; Goodwin et al., 2015; Ezzati & Kammen, 2002).  

The demand for clean burning stove technologies, such as gas and electricity, may often 

be low which is driven by preference, circumstance, and socioeconomic and infrastructural 

constraints (Jeuland et al., 2015). Adoption may be limited by lack of user awareness about the 

stove/fuel technology, uncertainty about performance of the technology, peer influence, 

economics, and risk avoidance actions that do not fit into simple comparisons using cost vs. 

benefit analysis (Beltramo, Blalock, Levine, & Simons, 2015; Jeuland et al., 2015).  Jeuland et 

al. (2015) describe that the use of alternative cooking technologies was associated with such 

contextual factors such as wealth, education level, access (e.g., fuel supply and geography), 

family size, gender, risk aversion, and patience. In Mexico, Troncoso, Castillo, Masera, and 

Merino (2007) found that differences between individual users was a more of a significant factor 

for adoption of cleaner technologies than differences between communities.  

Examples of Studies: Exposure-Reducing and Exposure -Producing Actions/Situations, 

Knowledge Attributes, and Knowledge Deficits 

Each study was reviewed to identify activities or situations that either reduced exposure 

to HAP or, conversely, produced additional exposures to HAP. Review articles were also 

assessed for participants’ understanding about HAP, which could be either positive (knowledge 

attributes) or negative (knowledge deficits).   

Exposure-reducing Actions and Situations  

Prasodjo et al. (2015) found that higher economic status allowed families to access clean 

fuels, decreasing use of dirtier biomass fuels. They also found that post-partum mothers and 

infants spent fewer days resting near an open fire after engaging in a HAP education 
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intervention. Yu (2011) identified a simple behavior that could significantly reduce HAP levels 

inside the home—closing the door on the stove quickly after adding coal to the fire. Thompson et 

al. (2018) asked participants about lived experiences that could result in decreased exposure to 

cooking fire smoke by engaging in sustained adoption of a clean-burning cooking system. They 

focused on procedural skills, or capabilities, such as, “Do women know how to get the [LPG] 

tank refilled and delivered to their home?” (p. 10).   The authors also asked more situation-based 

questions that impact capabilities like cognitive overload, asking, “Can women concentrate on 

using the gas stove in different types of situations (e.g., when children are under foot, when 

mother in law is directing in the kitchens, when guests are present” (p. 10).  Coriolano et al. 

(2011) found that after an educational intervention encouraging behavior change to reduce 

airborne irritants, there was a significant decrease in the use of coal-burning stoves, the number 

of stuffed toys, and a decreased use of brooms for cleaning floors in participants’ homes.  

Martin et al. (2013) discovered that participants believed the benefits of improved cook 

stoves should be shared via demonstrations, training provided by community leaders, posters and 

fliers, and these messages should be integrated with other health promoting activities. The study 

also found that churches, community radio, and schools could serve as conduits to deliver such 

health messaging to change behavior to further encourage exposure-reducing activities. Martin et 

al. (2013) reported that community leaders were influential in promoting behavior change in 

their local communities and that men may be more likely to be influenced by their neighbors; 

however, the authors did not clarify what other individuals or groups this statement was 

compared to.   

Torres-Dosal et al. (2008) found that improved stoves, paved floors, and soot removal 

without any formal behavioral change intervention could significantly reduce exposure to smoke 
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one month after intervention. Barnes et al. (2004a) found that having at least two vent sources 

open for extended periods while the fire was burning, locating the center of fire within 1.5 meters 

of open ventilation, and moving children more than 1.5 meters from the fire protected children’s 

respiratory health. Mothers reported that they were willing to keep children out of the kitchen, 

open windows and doors for longer periods, improve stove maintenance using low cost methods, 

and reduce fuel burning duration. Barnes et al. (2004a) suggested providing access to affordable 

materials to repair existing stoves, having a second adult caregiver watch children while the 

mother cooks, and intervening in other areas of social and community life. For example, this 

could be by providing community supported group childcare assistance for mothers during 

cooking periods.  

Barnes et al. (2004b) also found that low cost methods were often chosen when stove 

repairs were made. The authors identified several motivations for fixing stoves and opening 

windows, including less soot, dust and smoke. Participants reported that their homes smelled 

better. Women were motivated to keep their child away from the fire to protect their health and 

noted that it was easier to complete tasks if the children were not present. The authors also 

discussed that children should be kept as far from the fire as possible, especially during peak 

emission times.  

Knowledge Attributes 

Martin et al. (2013) found that participants were aware that improved stoves use less fuel 

and produce less smoke, and that mothers and fathers desired a stove that produced less smoke. 

Respondents reported less watery eyes and sneezing, and improved sleep with a clean cook 

stove. Barnes et al. (2004b) discovered that mothers viewed smoke as an irritant that causes 
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cough and eye irritation. Prasodjo et al. (2015) found that some participants believed that the 

traditional post-partum practices might have adverse effects on existing medical conditions. 

Exposure-producing Actions and Situations 

Barnes et al. (2004b) observed windows in kitchens that could not be opened and 

participants reported that they preferred closed windows, since they provide security, privacy, 

and were kept closed to maintain warmth. Prasodjo et al. (2015) identified potential exposure-

producing situations during post-partum that would become part of the behavior change 

intervention program in the form of brochures aimed at increasing awareness around HAP. 

Limited education was a barrier to adopting household structural changes to improve ventilation. 

The authors also discovered that participants switched to other types of dirty fuels after the 

intervention, another exposure-producing situation. Coriolano et al. (2011) identified exposure-

producing actions that triggered asthma attacks, such as coal burning for heat and using a broom 

instead of a mop in the home to clean. Martin et al. (2013) found that respondents who used 

improved stoves felt that the improved stoves were less efficient and increased the risk for 

children being burned. These authors also identified that failing to adopt a clean stove was 

potentially an exposure-producing situation.  

Akintan, Jewitt, and Clifford (2018) found that households had a propensity to continue 

to use biomass fuels for cooking for practical and cultural reasons.  The authors emphasized the 

importance of considering the social and cultural contexts of the situation when implementing 

HAP interventions. The researchers also explored the local perceptions of smoke. Smoke was 

reported by individuals in these peri-urban setting in Nigeria to be a way of curing meats and fish 

and for drying bricks for home construction projects. The participants were unlikely to be aware 

of HAP-related disease but were aware of symptoms of exposure (e.g., headaches, tears). In 
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addition, participants reported being very aware of information related to health initiatives that 

were promoted within the community such as malaria and sanitation. The authors noted that 

local preferences for food taste and fuels are deeply rooted in culture and that beliefs, ideas, 

norms, values, and behaviors are similar among those with similar ethnic and cultural 

backgrounds. Additionally, the authors stressed that traditional norms and taboos that affect 

cooking practices have more influence than their lived experiences of being exposed to cooking 

fire smoke and the reality that meeting basic human needs such as food, water, and shelter are 

prioritized over maintaining long-term health effects, and perceptions of risk are reflective of the 

local social, cultural, political, and economic context. 

Thompson et al. (2018) asked participants about life circumstance that could result in 

increased exposure to cooking fire smoke by not engaging in sustained adoption of an LPG 

stove. They asked questions related to their capability to engage in the sustained use of clean-

burning systems such as, “Are there some unavoidable situations where the women must use 

wood? What are they?” (p. 10). The authors note that after thematic analysis of the focus groups 

data, this information was used to develop tailored household behavioral interventions. These 

interventions were combined with the introduction of gas stoves to use and free fuel delivered to 

the home. The authors found that the largest decline in wood stove use post intervention was at 

24-28 weeks gestation when use dropped from 6.4 hours to 1.4 hours daily. The authors also 

discussed that for all weeks during pregnancy, during which stove use was monitored, wood 

stove use remained below baseline. Also, the authors noted that wood stove use increased 

gradually over time after the household tailored behavioral interventions. They also asked about 

opportunities: “Do husbands provide support for tank refills and stove repairs? How? What kind 
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of support? (p. 12). The authors found in their results that large household purchases were made 

by spouses 44% of the time.  

Knowledge Deficits 

Barnes et al. (2004a) observed children spending long periods of time in kitchens while 

fires were burning. Barnes et al. (2004b) found that after stoves were fixed, children often spent 

more time near the stove, indicating a knowledge deficit about the dangers of children being 

exposed to smoke, even in reduced concentrations. These stoves, even when repaired, still 

emitted visible smoke. Many participants were not aware that HAP could cause serious illness 

such as pneumonia. Martin et al. (2013) identified that participants were unaware of the specific 

attributes of an improved cook stoves and improved combustion efficiency, when compared to 

other manufactured stoves (e.g., clay stoves and charcoal burning stoves). Few participants were 

aware of the health benefits of reduced exposure to HAP from cooking fires. Mothers in Prasodjo 

et al.’s (2015) study preferred to be cared for by traditional healers, who support the traditional 

post-partum practices, instead of village midwives, who discourage the practice of lying by the 

open fire. 

Key Points: Exposure-Producing -Reducing Situations and Knowledge Attributes/Deficits 

Barnes et al. (2004a) found that mothers and health workers expressed concern about 

poor respiratory health, and mothers engaged in behaviors to protect their children from HAP. 

The authors also noted that improving ventilation, child location practices, and decreasing 

burning time can be universally applied. These practices should be considered in most HAP 

behavioral intervention programs for homes where fuel is combusted inside for cooking and 

heating.  

There are several elements that do not fit succinctly into one of the four categories 
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described above (knowledge attribute or deficit; exposure-producing or -reducing). For example, 

Barnes et al. (2004b) found that mothers exposed their children to a safety risk by leaving them 

unsupervised in another room. This is an exposure-reducing situation but introduces an 

unintended consequence, like accidents when children are unsupervised. Finally, lack of control 

for potential confounders such as income, weather, and level of caregiver assistance in the 

household can affect exposure outcomes, but these can fit into one or more categories. For 

example, in one instance, warm weather could decrease the need to use fire for warmth and cold 

weather could result in the opposite effect. Thus, weather and other variables such as income, 

and level of caregiver assistance could either be exposure-producing or -reducing situations.  

Behavior Theories Used to Develop Interventions  

Several of the reviewed studies used a behavioral change framework to guide their 

interventions but the framework that these studies used was not a formal behavior change theory 

(Barnes et al., 2004b, Juriscoo, Lambe, & Osborne, 2018; Kar & Zerriffi, 2018; Martin et al., 

2013; Thompson et al., 2018). Bielecki and Wingenbach (2014) and Prasodjo et al. (2015) used a 

specific behavior change theory to guide interventions—Rogers’s theory of diffusion of 

innovations. Edelstein et al. (2008) used the social marketing framework as their theoretical basis 

to guide stove adoption in communities.  

The diffusion of innovation theory (Rogers, 2003) was used by Prasodjo et al. (2015) 

Bielecki and Wingenbach (2014) to understand how a new idea, practice, or object (i.e., an 

innovation) can influence exposure-producing behavior. This social science theory attempts to 

explain how, over time, a new idea or product becomes commonly accepted in a population or 

social system. The end result of this diffusion is that people act differently (e.g., purchase a new 

stove and/or adopt a new behavior). A foundational element of the diffusion of innovation theory 
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is that other people must perceive the idea, behavior, or product as new or innovative before they 

will adopt similar behaviors—it is through this process that diffusion occurs. In line with the 

diffusion of innovation theory, Prasodjo et al. (2015) focused on social and environmental 

aspects of exposure-producing behaviors, as well as potential exposure-reducing technologies 

that could influence these behaviors. For example, they involved local stakeholders during the 

development of the intervention. This is based on Roger’s (2003) suggestion that adoption of 

innovative ideas or products is influenced by close peer relationships. Prasodjo et al. did not 

account for, nor discuss, the theory’s weaknesses.  Specifically, the diffusion of innovation 

theory is more effective in understanding adoption behavior, but not as effective at preventing or 

changing existing behaviors, or dis-adoption of harmful behaviors (Boston University School of 

Public Health, 2013).  

Martin et al. (2013) used a theoretical framework that is based on several behavioral 

theories. The authors refer to the opportunity, ability, and motivation behavior change 

framework as the guiding basis for the development of their interventions (Devine, 2009). This 

framework has been used in other sectors in low-income countries (e.g., water, sanitation, and 

hygiene). This approach focuses primarily on the participant’s opportunity, capability, and desire 

to perform a behavior. The authors described using the framework to guide each phase of the 

study (e.g., develop interview and focus group guides). The authors also used the framework to 

help code the data during thematic analysis of the qualitative data. They did not limit themselves 

to the themes provided by the framework; new codes were created when needed to categorize the 

data. Providing details on the analysis and use of the framework allows other researchers to build 

upon the methods used and enhances the potential transferability of findings to other settings.  
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Barnes et al. (2004b) used the trials of improved practices (TIPs) methodology to guide the 

second phase of their study. The TIPs program is not an established behavioral theory, but rather 

is a consultative research approach that considers family preferences, obstacles, and capabilities 

and for example may involve a series of visits to selected homes to test new behaviors as 

potential interventions (Dickin & Griffiths, 1997). Unfortunately, the Barnes et al. briefly 

discussed the framework, but did not expand on how the theory was integrated into the study and 

did not mention using the framework to guide their research agenda until the second phase of 

their study ( 2004b). Jurisoo, Lambe, and Osborne (2018) used the Cleaner Cooking Intervention 

framework (CCI) (Goodwin et al., 2015) that combined the elements of two different behavioral 

change models. Kar and Zerriffi (2018) used Prochaska’s transtheoretical model (TTM; 

Prochaska & Velicer, 1997), the theory of planned behavior (TPB; Ajzen, 1991), and the Unified 

Theory of Acceptance and Use of Technology (UTAUT-2; Venkatesh, Thong, & Xu, 2012) to 

create their own theoretical model which focuses on sustained adoption of clean-burning cooking 

systems. The model is called the CI-CHANGE framework of cooking transition.  

Thompson et al., (2018) as part of their mixed-method research, completed focus groups 

prior to delivering a behavior change education intervention. The authors used a theory-driven 

approach to create their focus group questions and to help create and design the education based 

behavioral intervention. The theory used to guide this research was the COM-B Model that 

focuses on considering capability, opportunity, and motivation and is used to assess gaps in these 

factors that could affect sustained behavioral change (p. 3).  In addition, stove use was measured 

quantitatively using a usage meter that was placed on all stoves in the home and that detects use 

by logging temperature changes. The study was conducted in Guatemala and included 50 

pregnant women less than 20 weeks’ gestation. One of the purposes of the study was to 
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determine the behavioral factors that may affect sustained adoption of a clean-burning LPG 

stove. The authors used the COM-B Model to identify 28 categories from the qualitative 

component of their mixed method research that was then used to create 11 themes that 

summarize influences that could affect sustained adoption of LPG stove and fuel. These themes 

will be discussed in more detail in the discussion chapter. 

Summary of Key Findings across Studies  

Sample characteristics. The participants in the studies were primarily women and 

children, who tend to be the most exposed to kitchen smoke, but several studies included 

husbands or other household or community stakeholders. The participants lived in houses in 

which biomass fuels were used exclusively, or often, for cooking and heating. All studies were 

conducted in low-to-middle income countries.  

Risk Factors for HAP-Exposure 

Characteristics or conditions identified as risk factors for HAP exposure included (a) low 

economic status; (b) primary cook in the household; (c) presence of a child who was cared for 

directly by the primary cook; (d) precarious living environment (e.g., rural area with poor access 

to resources; Keil, Kassa, Brown, Kumie, & Tefera, 2010; Martin et al., 2012; Mukhopadhyay et 

al., 2012; Prasodjo et al., 2015; Thompson et al., 2018). Prasodjo et al. (2015) found that 

participants who thought that exposure to wood smoke was dangerous during the postpartum 

period, switched to burning charcoal inside, which put them at higher risk for carbon monoxide 

exposure—a exposure-producing situation. This was not a rare occurrence. As families become 

aware of the dangers of one fuel type (e.g., wood) they may switch another fuel type (e.g., 

charcoal or even plastic) and subject themselves to other dangerous toxins. This concept of fuel 

switching is key for future researchers to consider. 
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Existing Knowledge 

When considering the implementation of behavioral change interventions, it is vital to 

account for participants’ current awareness of a problem, and how this knowledge can influence 

behavior change strategies. To assess knowledge of the health threats of HAP exposure, many 

studies ascertained participants’ baseline awareness of threats (Edelstein et al., 2008; Mobarak et 

al., 2012). Although the quantitative surveys and qualitative interview questions were different, 

many of the studies used semi-structured interviews and mixed methods to develop a deeper 

contextual understanding of participants’ knowledge (Barnes, 2004a; Barnes, 2004b; Prasodjo et 

al., 2015). For example, Coriolano et al. (2011) developed education interventions, although it 

was not discussed if baseline knowledge was assessed. Prasodjo et al. (2015) used both 

quantitative surveys and qualitative interviews to understand participants’ knowledge of health 

implications of traditional post-partum practices. However, the authors did not describe in detail 

the methodology used in their qualitative analysis, which limits the ability to assess study rigor. 

Barnes et al. (2004a) suggested the importance of building on existing knowledge, which would 

allow for focused behavioral intervention programming, such as awareness about dangerous fuel 

types, when smoke concentrations are the highest, and the long-term health effects of smoke 

exposure.  

Barriers to Reducing Exposure 

Several barriers constrain the exclusive use or choice to use clean-burning stoves and 

fuels (e.g., LPG), including (a) cost, access, socio-political situations (e.g., lack of access makes 

it impossible for many households to use clean-burning stoves and fuels exclusively); (b) 

attitudes, beliefs, and values (e.g., “smoke kills insects”); (c) cultural influence that impacts stove 

choice (e.g., preference for traditional cooking practice and resultant food quality and taste); (d) 
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lack of training on use of non-traditional (e.g., clean-burning systems, such as LPG stoves), and 

(e) poor quality or improper design of these clean-burning systems (Barnes et al., 2004a; Barnes 

et al., 2004b; Barnes et al., 2005; Edelstein et al., 2008; Keil et al., 2010; Kuo et al., 2011; 

Martin et al., 2013; Mukhopadhyay et al., 2012).  

Martin et al. (2013) cautioned that HAP-related behavior could be influenced by a 

number of factors, including social norms, social cues, roles, decision-making, perceived 

susceptibility, behavior attributes, and competing priorities. They noted that local health 

volunteers believed that because the health effects were not immediate, behaviors to reduce 

exposure were not considered a priority. Other authors assert that even if participants recognized 

that non-traditional stoves would significantly decrease respiratory illness or increase lifespan, 

reducing HAP exposure was often a low priority in comparison with other household needs 

(Barnes, 2014; Edelstein et al., 2008; Mukhopadhyay et al., 2012). Both Barnes et al. (2004b) 

and Martin et al. (2013) noted that an essential component to consider for any successful 

program is that what people do not desire may have a more profound effect on behavior than 

what people do desire.  

Protective Behavioral Change Opportunities to Reduce HAP Exposure 

Several studies recognized the need to identify key behavior change opportunities that 

could reduce HAP exposure. Two most common protective behaviors were cooking fire location 

in well-ventilated areas or outdoors (Barnes et al., 2004a; Barnes et al., 2004b; Edelstein et al., 

2008; Keil et al., 2010; Kuo et al., 2011; Mukhopadhyay et al., 2012; Prasodjo et al., 2015) and 

child location practices (e.g., child kept more than 1.5 meters from the fire; Barnes et al., 2004a; 

Barnes et al., 2004b; Barnes et al., 2005; Edelstein et al., 2008; Prasodjo et al., 2015). 
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Unfortunately, the impacts of these protective behavior changes have not been clearly associated 

with improved health outcomes.  

Measuring HAP-Exposure Levels   

Biomass fuel smoke contains high levels of particulate matter (PM), carbon monoxide 

(CO), and thousands of other pollutants, including carcinogens. PM is measured by its diameter; 

particles less than 10 micrometers and particles less than 2.5 micrometers are referred to 

respectively as PM10 and PM2.5. The latter poses the greatest health risk, and thus PM2.5 is measured 

to assess HAP levels. The WHO recommends a PM2.5 concentration mean less than 35 μg/m3 and 

CO concentration mean to be less than 7 mg/m3 over a 24-hour period (WHO, 2014). Measuring 

personal and indoor air HAP-exposure levels could help to determine the success of a behavior 

change intervention.  

Few HAP-behavior studies measured PM2.5 and CO as an indicator of an intervention’s 

success. To determine the HAP-exposure levels of participants in their study, Keil et al. (2010) 

measured only PM2.5. Prasodjo et al. (2015) measured PM10, sulfur dioxide, nitrogen dioxide, and 

formaldehyde to measure potential HAP-reductions. Mukhopadhyay et al. (2012) measured the 

PM2.5 and CO concentrations. In other cases, such as Coriolano et al., the authors did not measure 

HAP, which would have corroborated self-report of decreased use of coal-burning stoves. 

Review Articles: Key Findings 

Barnes (2014) reported that there is limited research on the impact of behavior change on 

child acute respiratory infections. Of the 10 studies included in this review published between 

1983 and 2013, the authors surmised that behavior interventions may potentially reduce HAP- 

exposure by 20%–98% in the laboratory setting and 31%–94% in the field. This is a very wide 
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range, pointing to the need for more studies to lend precision to the estimate, and to expand 

knowledge about key interventions that work in diverse settings and under different constraints.  

Barnes (2014) cautioned that health education for improving health outcomes may have 

little effect on behavior change. Barnes (2014) proposed that not only educating caregivers about 

health risks, but also tangible improvements in health, social standing, gender relationships, and 

reducing the drudgery of cooking tasks affect HAP-behavior. Barnes pointed out theory should 

inform the design of behavior change interventions to address the complexity of human 

motivations and actions, and existing behavior models should be adapted to local situations. 

Barnes briefly discussed potential theoretical foundations that could be used to develop behavior 

interventions to reduce HAP, including the health belief model, theories of reasoned actions and 

planned behavior, protection motivation theory, social learning theory, applied behavioral 

analysis, trans-theoretical model, diffusion of innovation theory, and social marketing theory. 

Goodwin et al. (2015) evaluated behavior intervention programs (not research based) and 

research studies to assess impact on lower exposure to HAP and improved health outcomes. 

Taken together, the HAP-behavior change intervention programs (n = 43) reviewed 55 behavior 

intervention techniques. The interventions in these 43 programs focused on economic impact 

(67%), health impact (58%), and environmental impact (36%).  Twenty-five of these programs 

focused entirely on behaviors related to adoption of clean cook stoves; 47 of the 55 behavior 

interventions measured program effectiveness focused on stove adoption. Goodwin and co-

authors suggested dividing central behavior change goals into smaller tasks that are measurable 

(e.g., observed or reported tasks). The categories listed below provide examples of how behavior 

change interventions can be broken down into tasks that can be measured in discrete units to 

attain a larger behavior change outcome. Techniques were categorized and detailed to reflect 
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total numbers of interventions implemented in the following categories (i.e., total number [% of 

total]):   

§ Reward and threat (35 interventions [64%]): make adoption of stoves seem 

rewarding and failure to adopt seem threatening—for example, incentives to buy 

stove; 

§ Shaping knowledge (47 interventions [86%]): help people understand what is cleaner 

cooking behavior, how to perform these actions, and where to attain the materials and 

technologies needed. For example, use a media campaign to promote stove 

availability 

§ Changing the physical environment (10 interventions [18%]): facilitate structural and 

physical cues that influence behavior. For example, install chimneys or place stove 

near ventilation source 

§ Social support (35 interventions [64%]): communicate behavior change with trusted 

peers or groups, making the new behavior more desirable and the new norm based on 

positive social cues and desire to emulate. For example, community health workers 

provide advice on ventilation practices 

§ Goals, planning, and monitoring (3 interventions [6%]): understand participants’ 

desires and intentions, frame a new behavior as a way of meeting these goals, and 

then facilitate an understanding that they are meeting these goals by demonstrating 

new behavior. For example, a family wants to buy a new stove for fuel cost savings 

and for the health benefit. Facilitate this process, and then reinforce exclusive use to 

meet one of the initial goals, the health benefit. 
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§ Comparisons (16 interventions [29%]): Participants can compare what is available to 

the options chosen by their peers. For example, provide a variety of stove options to 

meet household needs 

§ Identity and self-belief (15 interventions [28%]): identity and resulting role behavior 

is determined by how one perceives themselves and the social cues provided by 

others that affects this perception and one’s actions. For example, empowering 

women to make decisions regarding household stove choice 

§ Regulation (15 interventions [28%]): Enforce industry standards to encourage 

behavior change. For example, restricting the use of dangerous fuel types, like 

kerosene 

According to Goodwin and colleagues, the most common behavior change strategy 

involved economic incentives and social support to increase adoption of clean burning stoves. 

Goodwin et al. reported that, without complementary behavior change interventions, few stove 

or fuel interventions can reduce HAP-exposure to levels that can protect health. 

Of the 43 intervention programs reviewed, only two used a dominant behavior change 

model (Pine et al., 2011; Shell Foundation, 2013). Because HAP-focused studies to date have not 

consistently applied a theory to the design of behavior change interventions, the authors 

referenced other environmental health programs (e.g., water quality-focused behavior 

intervention programs in low- and middle-income areas), in which a theory was the foundation 

of behavior change programs. The authors discussed the primary determinants of behavior that 

can guide theory-based HAP-behavior interventions, which are opportunity, ability, and 

motivation (Goodwin et al; 2015). The investigators suggested that to guide this process, 

researchers should construct a hypothesis to develop outcomes and incorporate behavior change 
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theory into all key elements of the strategic plan and study activities. All stages of a project 

should be focused on the local situation and input from potential change agents, including 

community stakeholders. Also, it is important to consider that in many low to middle-income 

countries, the opportunity for exclusive use of the cleanest burning fuels, such as LPG or ethanol, 

is minimal in the foreseeable future for many poor households. The authors attributed this to 

limited access to clean fuels and poverty (Goodwin et al; 2015).  

In their systematic review, Rehfuess, Puzzolo, Stanistreet, Pope, and Bruce (2014) 

identified 31 factors that impact sustained stove adoption of improved biomass stoves (solid fuel 

stoves with chimneys or advanced combustion chimneyless stoves). These influences were 

sourced from 57 studies across Asia, Africa, and Latin America—in both rural and urban 

settings. The key component that the authors acknowledged is that 31 identified factors influence 

sustained adoption. Of the seven domains identified, the one domain most relevant to this 

research was the “Knowledge and Perception” domain. The other domains included fuel and 

technology characteristics; household and setting characteristics; finance, tax, and subsidy 

aspects; market development regulation; legislation, and standards; programmatic and policy 

mechanisms; and other equity issues.  Within the domain of “Knowledge and Perception” five 

themes were recognized. The theme “Smoke, Health, and Safety” was identified in the data and 

the following enabling factors influenced sustained adoption: fewer health effects perceived to be 

caused by cooking fire smoke and lower risk of burns and house fires. Within this same theme, a 

barrier to adoption was that smoke was considered protective against insects. Another theme 

identified in the “Knowledge and Perception” domain was “Cleanliness and Home 

Improvement” with cleaner burning biomass stoves said to be an enabling factor by providing 

warmth, the ability of the family to eat together, and provides an environment for children to 
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study and play indoors. “Social Influence” was another theme identified in this domain; social 

networks and opinion leaders were found to influence adoption in both positive and negative 

ways. Social status gains and aesthetic appeal were also considered influential enablers to 

adoption within this theme of “Social Influence.” An important barrier to adoption within the 

theme of “Social Influence” was negative experiences reported with cleaner burning methods 

and how these experiences are communicated via social networks and opinion leaders. 

“Traditional and Culture” and “Total Perceived Benefit” were two additional themes that 

affected adoption. The authors discussed that traditional practice priorities are overcome when 

the households perceived the cleaner burning solution to be a good economic investment—and 

overcoming household priority barriers such as food security and limits to willingness to pay. 

Extremely important to emphasize from the study was that some factors were absolute barriers to 

adoption in all settings—socioeconomics, total perceived benefit, and tradition and culture—two 

of which were within the “Knowledge and Perception” domain. 

In a systematic review of barriers and enablers for the use of clean fuel technologies (e.g. 

LPG) Puzzolo, Pope, Stanistreet, Rehfuess, and Bruce (2016) reviewed the literature focusing on 

seven pre-determined domains (fuel and technology characteristics, household and setting 

characteristics, knowledge and perceptions, financial and policy mechanisms) at the individual, 

community, and national levels in Africa, Asia, and Latin America. They found that all factors 

should be considered and carefully assessed for all sustained clean stove/fuel adoptions programs 

to be successful. 

In another systematic review of changes in PM2.5 and CO from improved biomass fuel 

stoves and cleaner fuels, like LPG. Kitchens air was monitored in homes that used exclusively 

improved biomass stoves or clean-burning systems and in some cases a mixture of both. World 
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Health Organization air quality guidelines for PM2.5 remained above acceptable levels for all 

cooking spaces, even when clean-burning systems were used for cooking. This was attributed to 

ambient air pollution entering the home. Recommendations were made for prioritizing use of 

clean burning fuel stoves (liquefied petroleum gas, biogas, ethanol, electricity, and or solar; 

Pope, Bruce, Dherani, Jagoe, & Rhfuess, 2017).  

Discussion 

To date, the use of theoretical or methodological frameworks to guide behavior 

interventions to reduce HAP are under-represented in the literature (Barnes, 2014; Goodwin et 

al., 2015). However, some important theory-driven research has been published recently that 

provide examples on how to approach this monumental problem of exposure to cooking fire 

smoke (Kar and Zerriffi, 2018; Juriscoo et al., 2018; Thompson et al., 2018)  

Before these theory-driven research results were published, only a few investigations of 

HAP phenomena focused on behavior change, but these studies did not use a behavioral 

framework or theory to guide their research. As an example, Coriolano et al. (2011) and Yu 

(2011) did not use a behavior change theory as a foundation to develop a deeper understanding 

of the relationships between local stakeholders. Thus, it is difficult to systematically analyze the 

results to understand why some interventions were not successful; also, comparison these of 

studies is difficult. Several studies used isolated components of a theory or used a framework 

that was based on many different behavioral theories (Barnes et al., 2004b; Martin et at. 2013). 

Goodwin et al. (2015) emphasized that researchers should use theory as an unabridged whole, 

rather than using only a fragment of a theory. They recommended that researchers should use a 
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specific theory of behavior change to show how, in local populations, strategies will achieve 

outcomes.  

Another common weakness in the reviewed studies is that they failed to measure the 

effects of behavior change interventions on HAP-exposure reductions or improved health 

outcomes. Barnes (2014) describes the current level of evidence as being limited to cross-

sectional studies and a small number of intervention studies; these studies provide little 

information about (a) the prevailing situation prior to implementation of interventions, (b) why 

the intervention was successful in certain contexts but not in others, and (c) the intervention’s 

effects over time. Only one of the reviewed studies measured personal CO exposure and PM2.5—

key measures of direct exposure reduction that could be used to assess the success of behavior-

change interventions (Mukhopadhyay et al., 2012).  

In other cases, the research may not consider, or meet, the needs of households or 

surrounding communities. For example, the work of Torres-Dosal et al. (2008) could be 

considered not to meet the household needs because exposure levels of household carbon 

monoxide (CO) and particulate matter (PM2.5) were not conducted to support the success of their 

intervention. The WHO recommends a mean PM2.5 concentration less than 35 μg/m3 and a mean 

CO concentration less than 7 mg/m3 over a 24-hour period (Bruce et al., 2015). Future research 

should measure CO and PM2.5 pre- and post-intervention to further support evidence of an 

effective behavioral change program. Another example is Prasodjo et al. (2015) who may not 

have met the community’s needs entirely because their education material was not written in the 

local dialect. 

Another interesting point is that during participant observation visits to households, the 

researcher’s presence can bias findings and result in overestimation of the effect of an 
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intervention. Barnes et al. (2004b), to reduce this bias, the researchers encouraged participants to 

share actions that were not feasible, as well as those that were feasible and acceptable behaviors. 

Limiting data collection to a single before and after measurement (Barnes et al., 2004a, 2004b) 

reduces the variability in the data. For example, Barnes et al. (2004a, 2004b) used only one full 

day of direct observation to identify activities or situations that reduced exposure to HAP, 

reducing their ability to capture variability in human behavior. Furthermore, presence of an 

observer could alter participant behaviors. In another example when introducing behavioral 

interventions, Martin et al. (2013) used a very short time period (2.5 days), with no follow up to 

assess sustainability of interventions.  

Furthermore, Yu (2011) found that 2 months after the intervention, ALRI rates were 

higher than pre-intervention rates. The author did not consider that this finding could be similar 

to many behavioral intervention studies—there is regression to the mean when there is no 

continuation of behavioral interventions (e.g., people revert to old behavior when behavioral 

changes are not reinforced over time). It is important to consider that participants may report 

their intention to continue exposure-reducing behaviors after the trial period, but unless several 

time points are measured after the intervention (e.g., 1, 3, 6, and 12 months), sustained behavior 

change is unverifiable.  

The adoption of clean-burning systems is an obvious solution to the problem of HAP- 

exposures in 41% of the world. However, researchers need to consider the effects of poverty and 

basic human behavior that can restrict or prevent the exclusive use of clean-burning 

technologies, as well as behavior that affects exposure when clean-burning technologies are not 

accessible (Barnes, 2005; Goodwin et al., 2015; Martin et al., 2013; Prasodjo et al., 2015). Most 

of the studies reviewed clearly identified their target population. For example, Barnes et al. 
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(2004a, 2004b), Coriolano et al. (2011), Martin et al. (2013), Torres-Dosal et al. (2008), and Yu 

(2011) each identified their target populations as low income and reliant on biomass fuels for 

cooking and heating, thus justifying a need for research in the respective communities. Goodwin 

et al. (2015) underscored that behavior change interventions must be both applicable and 

effective for those who have opportunities to use clean-burning systems and for those who do 

not. In stating this requirement, Goodwin et al. point out that for large numbers of households in 

low-to-middle-income countries, logistics and economics will prevent access to clean-burning 

technologies for the near future. Keil et al. (2010) further emphasized interventions should 

include groups that are the most marginalized and would benefit most from clean household air. 

For many, then, a clean cook stove may not be the immediate solution, but changing behavior 

practices that reduce exposure may be a more viable alternative.  

For those that are able to adopt a clean burning stove, Johnson and Chiang (2015) 

stressed the need for community acceptance for the new stove within a local context. They 

emphasized that behavior change interventions should (a) focus on community-wide adoption 

and exclusive use of the cleanest burning technologies, (b) start by addressing the cooking needs 

and willingness to adopt clean-burning technologies, and (c) interventions should match user 

needs and include training, education, and incentives to displace traditional stove use. An 

example of this type of effort was the participatory action program implemented by Prasodjo et 

al. (2015) using a behavioral theory (diffusion of innovation theory; Rogers, 2003). This theory 

encourages a need to understand what the target population wants and the factors that would 

influence their rate of adoption of an innovation (Boston University School of Public Health, 

2013). Although, during the implementation stage it was unclear if Prasodjo et al. truly addressed 

what the community wanted, because few families in the community made structural changes to 
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their homes or built a home similar to the prototype that would increase ventilation and reduce 

household smoke. Prasodjo et al. noted that community members did desire low-cost efficient 

alternatives, which relied on using less expensive, locally available building materials. In another 

example Torres-Dosal et al. (2008) provided no indication that participants desired the proposed 

HAP reduction interventions; it appears that the researchers assumed participants would 

understand the benefits of such interventions. 

Barnes et al. (2004b) and Barnes (2014) discussed that health behavior change is 

notoriously difficult to achieve, and even harder to sustain; interventions fail more often than 

they succeed (Michie & Johnston, 2012). From the two recently published reviews and the 

studies included in this review, only two field studies described day-to-day indoor cooking and 

heating behavioral interventions that were successful. Coriolano et al. (2011) found that coal 

stoves were used less frequently after the implementation of their education campaign to change 

behavior related to asthma triggers. In a second study, ventilation practices increased during peak 

emission times; statistical significance was found 60 days and 1 year after the behavior 

intervention (Barnes, Mathee, & Thomas; 2011). The unique strengths of these studies were the 

clear focus on developing behavioral interventions that considered local socioeconomics, values, 

and cultural influences. In addition, the researchers engaged and actively sought community 

input to understand these relationships, and in both studies local community health workers then 

implemented behavioral interventions. Coriolano et al. (2011) emphasize that local stakeholders 

were asked to brainstorm during focus groups and tasked to develop problem-solving strategies 

that reflected the local situation. Barnes et al. (2011) used a community counseling approach and 

even conducted a follow-up study to better understand why participants improved behaviors. 

Designing behavioral interventions that are connected to a theoretical perspective, and 
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specifically to the theory of symbolic interactionism, will help decipher why some behavioral 

intervention programs are more successful than others.  

The theory of symbolic interactionism asserts that the formative basis for human 

behavior—symbolic meaning—is derived from the individual’s internalized perception of social 

interaction that then encourages specific human action in a situation (Blumer, 1969). For 

example, the deep engagement and holistic participatory aspects of the study by Coriolano et al. 

(2011; i.e., addressing the individual, household, and community stakeholders) connected the 

researchers’ proposed interventions with what was symbolically significant in the local 

situation—the symbolic meaning. When the behavioral interventions complemented the socially 

derived symbolic meanings that surrounded childhood asthma in the local context, engaging in 

the interventions became meaningful and important to the participants. Other researchers have 

recommended the use of local change agents (e.g., community health workers, peer educators) 

and underscored the importance of community participation (Coriolano et al., 2011; Goodwin et 

al., 2015; Kuo et al., 2011; Prasodjo et al., 2015; Yu, 2011). Goodwin et al. (2015) and Martin et 

al. (2013) caution that it is not enough to address personal perceptions; peer influence and social 

norm behavior must also be considered. The theory of symbolic interactionism provides a 

theoretical perspective as to why symbolic meaning provides the motivation for human action 

(Blumer, 1969).   

Conclusions, Implications and Recommendations for Future Research 

The studies included in this literature review reveal a significant deficit in the use of 

theory-based behavioral interventions to reduce HAP-exposure or to assess improved health 

outcomes. Barnes (2014) stated that for improved cook stove programs to be successfully 
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implemented, they must include behavioral interventions that create demand and teach stove use 

and maintenance. He suggests that behavior change interventions together with technical 

interventions (e.g., clean-burning systems) can optimize health outcomes. Also, Barnes counsels 

that education alone does not elicit sufficient motivation to change HAP-behavior. Finally, 

Barnes calls for rigorous work to improve researchers’ and clinicians’ understanding of 

evidence-based theory behavioral change interventions. In addition, he emphasizes a need to 

understand why participants may engage in protective behavior to reduce HAP-exposure. Given 

the nascence of using theory in HAP studies, an optimal theory or methodology for sustaining 

long-term change in behavior that reduces HAP-exposure is yet to be determined. Researchers 

must conduct comparative research to assess the relative effectiveness of various behavior 

change interventions for reducing HAP-exposure. Without an effective intervention, high 

adoption rates or long-term exclusive use of clean-burning stoves and fuels is unlikely, even for 

those with access to these stoves and fuels (Johnson & Chiang, 2015; Martin et al., 2013). 
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CHAPTER 3 

THE THEORY OF SYMBOLIC INTERACTIONISM: 

Theory: Symbolic Interactionism Applied to HAP 

Among theories applied to interpret the nursing sciences, one of the most useful theories 

for providing insight into the sociological dimensions of health-related behaviors is the theory of 

symbolic interactionism. This theory, which examines the functions of symbols and language in 

human interaction (“symbolic interactionism,” Oxford Reference, 2018, para. 1), is directly 

applicable in qualitative investigations of human understanding of and actions regarding HAP. 

Key tenets of the theory of symbolic interactionism supports the logic that in the 

approximately 3 billion households worldwide that are subject to elevated concentrations of 

HAP, people are likely to first imitate and then act in ways similar to those of their social 

mentors such as mothers, fathers, siblings, and community members (Blumer, 1969). The theory 

also proposes that adults develop more purposeful actions as they internalize symbolic meanings, 

values, and expectations when exposed to similar situations. Then interpretation occurs and the 

individual considers means, wishes, and wants in relation to these symbolic meanings—that both 

influence an action. As with all human beings, individuals who live in HAP-exposed homes base 

their actions on the symbolic meaning conveyed by social interactions. Also, these individuals 

interpret meaning from the situations to which they are exposed. As a result of this meaning–

interpretation–action paradigm, homes around the world continue to be filled with smoke from 

cooking fires. Millions of people are still exposed to HAP, often despite having access and being 

able to afford clean-cooking systems. This ongoing HAP exposure is mainly a result of 
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individuals’ having no significant socialized or internalized reason to considerably decrease 

exposure to HAP. 

Symbolic Interactionism: Key Concepts and Relationships  

Symbolic interactionism arose from American pragmatism and most notably from the 

work of Mead, Blumer, and Dewey (Blumer, 1969; Kools, 1997; Licqurish, 2011; Reynolds & 

Herman-Kinney, 2003). Symbolic interactionism is an approach for understanding human 

conduct (Blumer, 1969). The contemporary form of the theory will be discussed primarily using 

the perspectives of the “Chicago school” of thought regarding symbolic interactionism. Most 

notably, Herbert Blumer (1969), a foundational contributor to the theory of symbolic 

interactionism, described the nature of symbolic interactionism in terms of the following 

assumptions: 

§ People act toward things on the basis of the symbolic meaning those things have for 

them. 

§ Symbolic meaning arises through social interaction (in process of interaction). 

§ Symbolic meaning is deduced and modified through an interpretative process—

including self-interaction. 

§ Self-concept is a motive for behavior. 

§ Self-concept arises through interaction and reflexivity. 

§ Group life upholds the rules; the rules do not uphold group life. 

The definition of symbolic meaning in the context of HAP is presented here to provide 

context to this discussion. The symbolic meaning of HAP is denoted as the internalized 

individual perception of social interactions within the individual’s social world and what these 
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interactions signify relevant to exposure to HAP. By exploring the symbolic meaning of HAP, 

researchers can gain understanding of the fundamental motivations for behavior related HAP—

an obvious precursor to developing contextualized interventions to address HAP-health 

conditions.  

People act toward things on the basis of the symbolic meaning those things have for them   

Blumer (1969) describes these “things” as all physical objects (e.g., a chair, smoke), other 

human beings (e.g., friends, family, peers, educators, community representatives), institutions 

(e.g., governmental, educational), abstract objects (e.g., moral principles, religious doctrines); 

ideas (e.g., justice, compassion), activities of others (e.g., commands or requests), situations in 

daily life (e.g., individual encounters) and thus all elements of situations experienced in one’s 

daily life. Blumer emphasizes that meaning, which guides human behavior, is often ignored 

when studying how and why people act in certain ways in various situations. Meaning in 

symbolic interactionism is considered the formative basis for human behavior. Accordingly, in 

Blumer’s view, disregarding the effects of the primary motivations for human behavior is 

erroneous behavioral science practice. 

Symbolic meaning arises through social interaction (in process of interaction) 

Proponents of symbolic interactionism hold that symbolic meaning develops as a result of 

socialization—that an individual develops symbolic meaning by interacting with other 

individuals who engage an object or concept. For the individual, the symbolic meaning attributed 

to objects or concepts is derived from the individual’s social interactions (i.e., from peer-to-peer 

activity). Thus, meanings are social products that result from engagement in social activities; 

during engagement in social activities, meanings are defined and created (Blumer, 1969, p. 2). 
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This symbolic interactionism perspective of meaning can be contrasted with the classical realist 

perspective, which views meaning as being inherent in the object or situation (e.g., a chair is 

simply a chair; a rebellion is simply a rebellion). In the classical realist view, for example, the 

individual understands an object simply by recognizing the object aside from simple recognition, 

no other processes are required for, or involved in, an individual’s comprehension of meaning. 

The process of social interaction—the formative basis for meaning in symbolic interactionism—

can also be contrasted with the traditional view that considers symbolic meaning as being 

derived from the sensations that are inherent in the object or concept itself. In this traditional 

view, meaning is simply expressing one’s sensations, feelings, ideas, or attitudes relative to an 

object or concept (e.g., terrorism is . . . ; smoke is . . .). In the traditional view, meaning is 

derived from the object or concept directly. In this view, meaning is constructed only from 

components of the individual’s psychological functioning—such as cognition (e.g., sensations), 

an association of ideas (e.g., attitudes), a transfer or ideas (e.g., memories), repression (e.g., of 

feelings), and the experiencer’s perceptions of an object or of a concept.  

In symbolic interactionism, the social interaction forms the basis for symbolic meaning. 

Symbolic meaning is not inherent in the object or concept itself or from psychological elements 

held by an individual. In symbolic interactionism, meaning is derived as a result of an interaction 

between people. For example, to a mother, the symbolic meaning of HAP is denoted as her 

unique internalized perception of the social situations that define HAP as a result of her 

interaction with others. Other people’s actions help define the symbolic meaning of the object or 

situation to the individual; therefore, in symbolic interaction, symbolic meaning is a social 

product, created by people as they interact (Blumer, 1969). 
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Symbolic meaning is handled and modified through an interpretive process—including 

self-interaction   

The symbolic meanings derived in the context of social interaction with other humans, 

objects, or things are interpreted by the individual. Thus, to guide actions, the individual forms 

her or his own ideas by transforming, regrouping, selecting, or suspending meanings of objects. 

This engagement with meanings results in the individual’s using and revising the socially 

derived symbolic meaning of an object to account for the individual’s own situation and internal 

interpretation regarding an object.  

Interpretation involves two distinct steps. First, the individual must acknowledge to 

herself or himself that the object or concept means something to the individual. This 

acknowledgement is a process of internal communication. Second, during this internal process, 

the individual does not then simply apply a symbolic meaning that has been derived from 

previous social interactions (e.g., established the symbolic meaning of HAP to the individual). 

Rather, the individual compares, revises, transforms, and thus modifies meaning via 

interpretation to direct their actions relative to the current situation (Blumer, 1969). Over time, 

objects and concepts are formed in and from interactions with other people; the meanings of 

these objects and concepts is a result of the interpretive experience of the person, and this 

process affects how the person will act in a given situation. For example, a child may interpret 

the symbolic meaning of smoke to include the concept of warmth; that same child years later as a 

researcher may interpret the symbolic meaning of smoke to be toxic—therefore meaning and 

resultant actions are also not static—they are sustained or change based on indications and 

definitions provided by human interaction (Blumer, 1969).  

Self-concept is a motive for behavior  
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Traditional views in social and psychological sciences see human action simply as a 

result of motives, attitudes, stimuli, social rules, role requirements, and situational demands, but 

these processes ignore self-interaction and interpretation, which ultimately helps construct 

human action. Therefore, to deeply understand individual or collective actions, the researcher 

must explore the defining and interpretive processes of the individual or group (e.g., elder 

community leaders) to understand their actions. Symbolic interactionism proposes that children 

develop symbolic meaning and learn through interaction with peers and adults; children 

reproduce, expand, and revise behavior by doing. As adults, the self (i.e., the one who actively 

interacts in her or his world) engages in actions in a given society. The self can perceive itself, 

act toward itself, have conceptions of itself, and thus interact with itself. As a result, the actor 

may judge and analyze himself or herself; this self-judgment or self-analysis is a mechanism to 

form, guide, and motivate actions (Blumer, 1969).   

Self-concept arises through interaction and reflexivity  

According to symbolic interactionism the acts of self-interacting, negotiating, decision 

making, taking another’s perspective, and ultimately one’s behavior as a whole are guided by 

“reflexivity.” Reflexivity is defined as engagement in self-evaluation, self-control, self-criticism, 

and other self-objectification processes that create self-directed actions—that is, actions that hold 

some symbolic meaning to one's self and others. Reflexivity makes the self’s actions “symbolic” 

(i.e., representative of the individual) and meaningful, and thus the term “symbolic 

interactionism” is used to describe this theory. In all cases, human beings—both as individual 

“selves” and as component members of the collectives to in which they engage—construct and 

take an action on the basis of their interpretations of the situations that they encounter (Blumer, 

1969).  
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Group life upholds the rules; the rules do not uphold group life 

Blumer (1969) describes human groups or societies as sets of human beings who exist in 

the world together and engage in actions. Without this essential fundamental viewpoint—which 

focuses on human action—we cannot expect to empirically understand human behavior. In all 

human societies, life involves an ongoing collective process of individuals’ engagement in 

actions that create social structure and organization. People engaging in action together (i.e., 

group life) pre-supposes typical social determinants of behavior such as roles, norms, and values, 

as well as psychological components that affect behavior (e.g., motives and attitudes). From the 

standpoint of symbolic interactionism, as people engage in their social world, the interactions 

and the symbolic meaning that are ascertained from these social experiences overshadow the 

influences of traditional social and psychological determinants. In symbolic interactionism, 

group life forms human conduct. As humans act individually, collectively, or as representatives 

of an organization, they interpret actions of others and simultaneously indicate to others how to 

act. Blumer thus concludes that rules are formed in societies as a result of this continuous 

process of defining to others what to do and the self-interpretation of the defining actions of 

others.   

The symbolic interactionism viewpoint holds that rules are formed by human interaction. 

This view contrasts with the social sciences’ traditional view—that in human society, life 

structure is created by a set of pre-established rules, norms, and values that specify how people 

should act in different situations (Blumer, 1969). The theory of symbolic interactionism asserts 

that pre-established rules exist to guide group life. Furthermore, when human actions become 

similar, repetitive, and more stable, they are still guided by the same interactive and interpretive 

social processes. When existing rules do not meet societal needs a new form of individual or 
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joint action could develop. Thus, rules do not uphold group life. Rather, rules are defined by 

group life and are sustained by group life. In all societies, rules thus continually shape and 

influence individual conduct and joint activity (Blumer, 1969). In joint actions individuals align 

their actions with one another. When engaging in these joint actions, participants continue to 

base actions on their own interpretations; however, in such joint actions, indications of 

interpretations are conveyed to others in the group—not only to oneself. Because of these 

experiences, several conclusions emerge: 

§ Joint actions are often repetitive and stable, yet evolving. 

§ Joint actions are an outcome of a process of interpretative interaction. 

§ Any instance of joint action arises from a collective interlinkage of separate acts of the 

participants. 

§ Joint actions—whether of common practice or novel—and the meanings that guide them 

both require constant interpretation.  

§ Individuals engaged in joint actions may succumb to dissatisfaction, indifference,  

challenges, or reinforcement. 

§ Social interactions retain or lead to change in joint action—the rules do not uphold joint 

action.  

(Blumer, 1969) 

The theory of symbolic interactionism further infers that social constructs, such as 

situational, social, and personal identity, do not define behavior; instead, human interpretation of 

group life forms and shapes individual and collective behavior. A salient example relevant to 

HAP illustrates this point: A researcher’s failure to understand what smoke means to participants 

(e.g., warmth) and the researcher’s substitution of his or her own (outsider’s) perspective of the 



70 

 

symbolic meaning of smoke (e.g., toxic) is, according to Blumer (1969), the “gravest kind of 

error that a social scientist can commit”—a mistake that creates a “fictitious world” (p. 51). 

Therefore, understanding the individual’s interpretations and the symbolic meaning that the 

individual attributes to an object is an initial step in understanding behavior related to that object.  

As previously mentioned, symbolic interactionism proposes that behavior evolves as a 

consequence of an unceasing renegotiation of symbolic meaning derived from a situation. New 

role behavior (e.g., the behavior of individuals acting in new roles) most often results from 

learned attitudes and symbolic meaning rather than from internal motivation (Becker, 1967). 

Ever-changing situations can therefore influence actions because interpretation of the new 

situations reshapes individual and collective behavior. From these situations, a form of behavior 

that Blumer (1969) calls “minded behavior” results as a person’s sense of self evolves and the 

person acts with purpose that reflects her or his understood symbolic meaning of the actions. 

Minded behavior can be described as behavior in which the conscious human being makes self-

indications of the things (e.g., objects and individuals) that one experiences (Blumer, 1962).  

This inner conversation, in which symbolic meaning is renegotiated, defines minded 

behavior. Minded behavior can be further described as the actions that are consciously performed 

by an individual—actions that are shaped and influenced by group life and result in similar 

conduct in similar situations as a result of self-interpretation. For example, we can consider a 

hypothetical situation in which a mother contemplates using her new clean-burning system. After 

reflecting on her children’s comments regarding the taste of their last meal she cooked with the 

new stove, she decides to use the new stove again. As she mentally rehearses her behavior, 

considering various possible plans of action, she decides after assessment to change her cooking 

plans, while indicating to herself what her action will be. Inherent in this tentative, exploratory 
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process is the potential for resulting behavior—and for such behavior be either similar to past 

behavior or unique (Shibutani, 1970).  

This viewpoint is opposed to the social perspective that describes behavior as being based 

on pre-established plans of action (e.g., roles) and therefore to conforming ready-made patterns 

(p. 11). With Blumer’s (1969) description of the minded self, he reminds us that thoughts 

motivating actions also include the internal conversation (i.e., the renegotiation of symbolic 

meaning), during which the individual (e.g., the cook) can come to view herself or himself in a 

new way. Such new views of one’s self bring about changes in the self or in behavior that are in 

conformance with traditional behavior. Blumer describes “man’s behavior as entailing a dialogue 

between impulses and social definitions, in the course of which acts are constructed” (p. 11). 

Strengths and Weaknesses of Symbolic Interactionism Relative to HAP  

Men, women, and their young children are at increased risk of HAP-exposure. The theory 

of symbolic interactionism enables interpretation of how HAP-related behavior can be 

influenced by social cues and then by internalized meaning; this interpretation is then followed 

by a repetition of human actions in relation to HAP. If researchers can understand the symbolic 

meaning attributed to HAP as a result of social interactions, they then can understand the 

resultant actions taken by individuals, households, and communities in relation to HAP. 

Understanding what smoke symbolically means to participants, and how this meaning affects 

their behavior, is the first step to informing behavioral interventions that are contextually and 

culturally appropriate and effective. Using symbolic interactionism to understand the HAP 

phenomenon provides an approach to understanding the meaning of cooking fire smoke and thus 
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an opportunity to identify the motivations underlying the relevant behaviors of individuals 

exposed to HAP.  

The greatest strength of the theory of symbolic interactionism in application to the HAP 

phenomenon is that the theory has a level of abstraction that enables understanding of the 

meanings that motivate HAP-related human behavior. At the same time, the theory’s greatest 

weakness in application to the HAP phenomenon is that the theory’s complexity could hinder 

understanding of the theory’s practical application for effectively reducing HAP-exposure—

specifically, by identifying the symbolic meaning of smoke and how people interact with smoke 

on the basis of that meaning.  

Blumer (1969) proposes that in radically different and stressful situations, people may 

present behaviors that are markedly different than the behaviors they previously displayed 

—and the theory of symbolic interactionism supports that new actions always arise from 

previous situations experienced by the individual. In these different or more stressful situations, 

exposure-related actions could be identified and derived symbolic meaning that motivates these 

behaviors can be explored. The understanding gained from this from this identification of 

exposure-related actions and exploration of symbolic meaning could be used to inform the 

development and execution of interventions. 

Conclusions, Implications, and Recommendations 

No known studies have focused on the motivation and thus the socially derived symbolic 

meaning of HAP-related actions (both contributing to, or reducing, HAP-exposure). To achieve 

any behavioral outcome involving humans requires an understanding of the complex social 

systems that situate these individuals and their resultant behaviors. The complex phenomenon of 
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HAP-related behaviors requires a theory that is comprehensive and profound enough to provide 

an in-depth theoretical perspective. Also, the common HAP-exposure phenomenon occurs 

primarily in the marginalized populations of low-to-middle-income countries—to people who in 

many instances have limited access to clean-burning system technologies or who cannot afford 

to exclusively use these technologies. These populations require varied, simple, and relatively 

inexpensive approaches. Furthermore, in order for such approaches to be viable, their 

implementation cannot rely exclusively on outside experts. Also, such approaches cannot rely 

solely on introducing unaffordable or unacceptable clean-burning systems that do not meet the 

needs of the user. 

The theory of symbolic interactionism provides an in-depth perspective that can help 

researchers understand what HAP means to individuals and the social cues that motivate HAP-

related behavior. By exploring symbolic meaning and therefore the primary motivating factor 

that influences HAP-related actions—researchers can develop contextualized interventions to 

address HAP-health conditions. However, as pointed out, a limitation of using the theory of 

symbolic interactionism within the HAP phenomenon is that it is complex and abstract.  

The theory of symbolic interactionism can help one understand what fundamentally 

impacts HAP-related behavior. This clarification occurs through understanding the symbolic 

meanings of these relationships and thus the primary motivation for behavior. The theory of 

symbolic interactionism can be used to augment the ability of the researcher, clinician, or policy 

maker to influence change in HAP-related behaviors at the individual, household, and 

community levels. In conclusion, the application of the theory of symbolic interactionism can 

facilitate the identification and comprehension of underlying meaning and, thereby, motivation 

for HAP-related behaviors. This knowledge can then be used to inform behavioral change 
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interventions to potentially reduce HAP-exposure—a phenomenon that is complicated and 

widespread.  
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CHAPTER 4: 

METHODS 

In the study, grounded theory was used to explore the nature of human-to-human 

interactions by using methods such as interviews, coding of data, theoretical analysis, and 

memos. The qualitative research method of grounded theory was used for discovering the 

meaning, motivation, and actions pertaining to HAP-related behavior.  This qualitative study 

involved 24 semi-structured interviews using the grounded theory methodology and methods 

described in Chapter 3 and the theory of symbolic interactionism described in Chapter 2. The 

study participants were 24 Ethiopian women of childbearing age with children in the home 

who were under 12 years of age; to cook each day, the women primarily used biomass fuels 

(e.g., wood, charcoal, dung).   

To describe how this method was used, the following points will be discussed:  

§ discovery questions that guided data collection and analysis;  

§ description of the approach to help understand human actions that affect HAP- 

exposure;  

§ description of key concepts for data collection and analysis for each approach; 

§ critique each of the approach for its general strengths and limitations and its relevance 

to the understanding the HAP phenomenon; and 

§ discussion of the appropriateness of this methodological approach for understanding 

human actions that affect HAP-exposure—with justification. 
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Discovery Questions 

The discovery questions on behaviors that could reduce HAP-related exposure focused 

on (a) understanding the socially influenced and internalized symbolic meaning of household 

cooking fire smoke, (b) resultant HAP-related socially induced behavior in individuals, 

households, and communities, and (c) informing meaningful behavioral interventions. A theory-

based investigation of the individual’s socially derived symbolic meaning of smoke, the 

individual’s thought processes relative to smoke, and the individual’s actions relative to smoke—

hitherto unexplored in research—is an essential first step in developing and implementing 

meaningful behavioral change programs that reduce HAP-exposure (e.g., long-term exclusive 

use of clean-burning technologies, ventilation practices, and child location practices). To address 

the current deficit of knowledge about HAP, researchers must explore the complex concepts that 

pertain to HAP-related behaviors.  

Why Choose Grounded Theory to Explore the HAP Phenomenon? 

Grounded theory is founded in the premises of symbolic interactionism, including the 

assertion that individuals adopt meaningful actions on the basis of the individuals’ interpretations 

of inanimate and animate “participants” (e.g., objects, things, and people) who are a part of these 

social situations. Thus, the motivation for behavior is substantiated by perceptions and judgments 

that have been derived from human’s engagement in social situations. These meanings make 

resulting actions desirable to the individual (Blumer, 1969). Using grounded theory with its 

foundations in symbolic interactionism focuses on understanding interpreted meanings that 

motivate basic individual human behavior; this individual includes a focus on relationship to 

inanimate objects (e.g., smoke). To influence HAP-exposure actions, researchers must engage 

and come to know stakeholders’ (e.g., individuals, household members, and community 
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members) socially induced meaning of smoke and resultant basic motivation for HAP-related 

behavior.  

In the present study, grounded theory methods were used to explore the cues that create 

symbolic meaning and resulting HAP-actions. These methods include interviews and analysis 

(e.g., line-by-line coding, focused coding, and theoretical coding) complemented by memo 

writing and analysis that employed reflexivity and reflexive practice (Charmaz, 2006; Clarke, 

2005). Using these tools systematically and empirically but also flexibly added rigor to grounded 

theory research and facilitated the generation of theory and a deeper understanding of a 

phenomenon (e.g., socially induced symbolic meaning of cooking fire smoke and resultant 

actions). Using these tools may also help link the findings to a larger whole—thus the findings 

from this research could be potentially transferable to a larger social group (Clark, 2005; 

Charmaz, 2006).  

Over the past two decades, researchers have overlooked basic human motivations for 

cooking fire smoke-related actions in attempting to introduce technological solutions to change 

HAP-exposure behavior; most of these endeavors have been unsuccessful in fulfilling their 

objectives—for example, in achieving non-exclusive use of clean-burning technologies and fuels 

over time. Grounded theory’s focus on socially influenced internalized symbolic meaning of 

object—for example, cooking fire smoke—substantiates the essential reason for choosing 

grounded theory to better understand the HAP-behavior-exposure phenomenon. The grounded 

theory approach and its focus on symbolic meaning attributed to and derived from the inanimate 

and animate world has helped researchers and public health professionals understand why 

humans often cook and heat their homes with biomass fuels, sometimes without ventilation in 

enclosed spaces, and often with their children in close proximity. Understanding, for example, 
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that half the world may view wood fire as protective against insects in the home—rather than as 

toxic—is a critical first step in creating meaningful behavioral intervention programs that can 

reduce exposure with or without the availability of clean-burning stoves and fuels. 

To discover, for example, how a participant interprets the symbolic meaning of smoky 

fumes as toxic vs. protective, the researcher might ask: “What is the participant’s interaction with 

her or his physical environment and what meanings are generated by that interaction?” Here, it is 

important to emphasize the significance of this inquiry to understand meaning. In this process, 

one would need to consider the social situations that influenced these meanings regarding 

cooking fire smoke—because these meanings are reciprocal to and thus relevant to other 

individuals, households, and communities because they are socially induced. This larger social 

group is an important concept in considering the implications of grounded theory-based research 

(Blumer, 1969). In this grounded theory-based research, the sample and relative data could be 

linked to a larger whole because grounded theory focuses on basic social processes that provide a 

more accurate representation of the whole picture (e.g., social situations and resultant behaviors; 

Charmaz, 2006, pp. 10, 23). The influence of the larger social group is further supported by the 

logical sequence of motivation for basic human behavior expressed in symbolic interactionism 

and grounded theory, wherein symbolic meaning and resultant motivation for one individual are 

directly influenced by internalized meaning derived from the world in which that individual is 

situated (Blumer, 1969). Thus, individual behavior is constantly adapting to social situations and 

differing contexts and is most often reflective of the larger social group actions. These norms 

shared via positive and negative social cues help form an individual’s symbolic meaning and 

resultant purposeful actions. These actions can be “observed” by the researcher. In this 

“observation,” it is also important for the researcher to understand the actor’s response to 
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changing contexts and consequences of actions, as situations constantly change and evolve, as 

does the world in which we live (Corbin & Strauss, 1990).  

Grounded theory method served as a foundation to guide the qualitative component of 

this investigation. The theory of symbolic interactionism—and the grounded theory method—

created an ideal foundation to understand socially influenced meaning of inanimate cooking and 

heating fire smoke and also to understand the social situations that influenced these internalized 

meanings and thus functioned as a motivation for resultant HAP-related behavior. Using the 

grounded theory method can enhance understanding of the socially induced meaning, 

motivation, and resultant behavior and, more importantly, enable the use of similar approaches to 

inform meaningful behavioral interventions to reduce HAP-exposure in populations with various 

degrees of access to clean-burning technologies.  

Sample and Rationale 

The sample size for the qualitative interviews focusing on HAP-exposure related to cooking fires 

was 24 women. This sample size was acceptable for a study using grounded theory methodology, 

for which 20–30 participants would likely enable achievement of theoretical saturation 

(Charmaz, 2006).  

Inclusion criteria.   

Inclusion criteria were: a) Ethiopian woman (the primary cook in the household) 18–55 years of 

age; b) living in the Aleto Wondo region of Ethiopia continuously for the preceding 5 years and 

growing up in Ethiopia; c) having children 12 years old or younger currently living in the 

household; d) living in a household in which biomass fuels (e.g., wood, charcoal, animal dung) 

are the primary fuel source; and e) having no active tobacco smokers in household. The study 

was limited to legally adult females of childbearing age (i.e., 18-55 years of age) with children 
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living in the home, in order to explore meaning and actions that these adult women may or may 

not take that have the potential to impact their own and their children’s exposure to smoke.  

Grounded Theory: Background 

Glaser and Strauss (1965, 1967) are credited for helping drive the emergence of grounded 

theory (Chamaz, 2006). The grounded theory method is based on the theory of symbolic 

interactionism, and both theories encourage the development of a deep understanding of 

phenomena or the creation of a theory to understand phenomena. The theoretical viewpoint of 

grounded theory and that of its antecedent, the theory of symbolic interactionism, center on 

human interactions and human behavior (Blumer, 1969). Grounded theory is specifically 

concerned with “the social aspects of human actions and interaction, meaning, and interpretation 

of meaning” (Licqurish, 2011, p. 12). The grounded theory method does not limit interpretations 

to interactions between people; the method also concerns human interactions with inanimate 

objects (Blumer, 1969). Grounded theory examines human behavior expressed verbally and non-

verbally as exchanges between the participant and the researcher; the exchanges are then 

interpreted and described (Blumer, 1969; Kools, 1997). These exchanges, which occur via 

observation and interviews, focus on the participant’s interaction with things—animate or 

inanimate objects—that provide symbolic meaning to the participant. Such “things” include 

other human beings, institutions, and inanimate physical objects (e.g., cooking fire smoke). The 

primary purpose of grounded theory-based research is to understand the symbolic meaning of 

objects relative to the participants—defined for the purposes of this paper as symbolic meaning 

to incorporate the term as used within symbolic interactionism—is then interpreted by the 

individual—and both the symbolic meaning and the individuals interpretation guide the final 

action or inaction (Blumer, 1969, p. 2). 
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In the present study, interpretation within grounded theory required the use of deductive 

reasoning, inductive reasoning, and negotiated entry into the contextual setting of those being 

researched. Negotiated entry enabled the researcher to record, analyze, and interpret findings, 

while minimizing the effect of an outsider’s presence. In this research, the negotiated entry was 

an important component to consider and will be further discussed in the “Data collection—

Interviews” section below. With this foundation, the use of grounded theory methods elicits an 

in-depth analysis to develop a theory or to deeply understand phenomena. 

Data Collection 

Interviews.  In this research, intensive interviewing was the primary tool for data 

collection. Intensive interview, from here forward referred to as “interview,” is defined as a 

flexible yet directed conversation that is used to explore in depth a topic’s symbolic meaning 

(Charmaz, 2006, p. 25). In the present study, exploration of this in-depth meaning required that 

interview questions be open-ended, with a focus on the participant’s interpretation of her or his 

experience. The interviewer was also guided by prompts focusing on basic social-psychological 

processes. In the case of HAP, examples of prompts were (a) beliefs, values, and attitudes, and 

thus previous social cues affect the symbolic meaning of smoke to the participant and the 

participant’s resultant HAP-behavior and (b) the actor’s basic knowledge of exposure risks 

related to HAP (see sample HAP-related prompts and questions in Appendix). The interviewer’s 

role after asking a question was to then listen with neutrality and sensitivity (e.g., using non-

judgmental verbal and non-verbal cues) to elicit a response from the participant; indeed, this 

form of listening was the most important component of the interview procedure. 

The interviewer then engaged in active and reflexive dialogue (i.e., dialogue wherein the 

interviewer critically reflects on their own perceptions and monitoring their relationships with 
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the participants) to gain clarification and new meaning. During the interview, ideas were 

exchanged in order to improve conceptual density, improve the richness of the data, and facilitate 

the evolution of interpretations. This active process is referred to by Charmaz (2006) as an 

iterative process within grounded theory research. The process enables the researcher to 

simultaneously analyze and collect data during the interview process. Data analysis of 

interviews, for example, occurred during interviews, between interviews, and after audio 

recordings had been transcribed and reviewed. The interview focused on the basic human 

processes that influence, in the case HAP, symbolic meaning and resultant behavior. The 

overarching purpose of the interview process was to understand the participant’s story and 

perspective—not to re-create prior realities (Charmaz, 2006). 

Data Analysis 

Line-by-line coding.  Line-by-line coding (i.e., labeling), the first formal analytic step in 

the data analysis process, relied on constant comparisons. Constant comparisons, an essential 

component of grounded theory, is described by Glaser and Strauss (1967) as the constant 

comparative method. The constant comparative method is defined as a continuous comparison of 

data driven codes, categories, concepts, and emerging theories—compared to all other parts of 

the data to explore variations, similarities, and differences (Hallberg, 2006). The constant 

comparison method, from here forward described as “constant comparisons,” was the initial 

guiding process for each level of the analysis in the grounded theory-based research (Glaser and 

Strauss, 1967).  

Formal analysis using line-by-line coding came after the interview data were collected 

and transcribed interview. The data transcriptions were then coded to create the salient “bones” 

(i.e., foundational elements) for analysis and that helped define the data’s symbolic meaning 
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(Charmaz, 2006, p. 45). The codes came from the raw data themselves to preserve the 

participant’s perceptions and descriptions; the data were not classified according to any 

preconceived categories or codes. The use of the codes facilitated data analysis. The codes 

themselves were short, simple, and precise components that described meaningful and 

consequential parts of the data. The use of these components enabled constant comparison of 

data from one interview—for example with other data from a different interview. This process of 

comparison helped to identify gaps in the data and helped crystallize the data for further analysis. 

From these codes, the researcher was able to begin to analyze fit and relevance and to understand 

what was “happening” in the data. On the basis of this analysis and understanding, the researcher 

was able to begin to extract participants’ views, meanings, and described actions (Charmaz, 

2006, p. 46).  

Focused coding.  The next step in the analytic process was focused coding. After line-

by-line coding, a “sifting” of the data at this step to identify significant and frequent codes that 

were derived from the raw data. In this process of focused coding, the researcher had to decide, 

from the initial codes, which were the most valuable to use as categories for further analysis 

(Chamaz, 2006). The focused coding categories were more conceptual than were the line-by-line 

coding elements (Glaser, 1978). Categorical elements decided upon at the focused coding level 

were re-applied to the line-by-line coding components and to the initial data to assure goodness 

of fit with raw data elements. This process of constant comparison of data and codes helped 

refine the researcher’s focused codes and further enhanced the rigor of the grounded theory 

process.    

Theoretical sampling.  Generating theory or a deep understanding within grounded 

theory occurs simultaneously with collecting, coding, and analysis of data. The sampling of 
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processes or concepts in grounded theory is referred to as theoretical sampling. Theoretical 

sampling in this grounded theory-based research was not wholly determined prior to the study, 

but this sampling did proceed throughout (Holloway & Wheeler, 2010, p. 163). Theoretical 

sampling occurs at various points in the process, where the researcher decided what data to 

collect to further develop a theory (Glaser & Strauss, 1967). Theoretical sampling focused on 

theory construction, not on population representativeness, and helped to ensure that topics of 

interest were further investigated and explored (Charmaz, 2014, p. 43). One example of 

theoretical sampling used in this study was that after the first 5 in-depth interviews, the recorded 

and transcribed transcripts were reviewed with the research team. During this process, to ensure 

emerging or initial topics of interest were explored in depth, the researcher decided which 

questions from the interview guide needed to be changed or which additional questions to added 

as prompts. 

Memos.  The researcher wrote memos during the data analysis process. Memoing is a 

successive and constant comparative process that provided an opportunity to expand on ideas, 

continuously analyze the data, and to engage in reflexive practice. Memos also helped capture 

thoughts, clarify connections, and identify further questions and ideas for further investigation. 

Memos were especially useful early in the analytical process because they helped create focused 

codes and conceptual (i.e., theoretical) codes that reflected a deep understanding of the data 

(Charmaz, 2006). During emerging theory development, memos can help in the identification of 

concepts and enable comparison of a developing theory with other theories in the same area of 

study (Charmaz, 2006). 

The process of writing a memo was not structured; this unstructured process allowed the 

researcher to express thoughts about the data and to discover insights. Writing a memo involved 
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the researcher’s beginning to ask questions about the data. Memos included tentative questions 

focused on discovered or undiscovered relationships. These undiscovered relationships prompted 

further exploration of the data and theoretical analysis (Clark, 2005). The notes focused on the 

codes created, comparisons that were considered, and other thoughts that could potentially help 

fill gaps in the data.  

An example is provided below of a memo that focuses on the symbolic meaning of HAP. 

The motivation for writing the memo was for the researcher to understand what smoke means to 

one individual, a westerner not exposed to smoke from cooking fires either as a child or as an 

adult; rather, his exposure to smoke was in the form of exposure to secondhand tobacco smoke 

as a child. The second motivation for writing the memo was the researcher’s belief that if the 

researcher can understand their own social influences that affect one’s symbolic meaning of 

smoke, this understanding would potentially yield insights into how social stimuli affect 

participants’ meaning and resultant behavior related to smoke. Example memo excerpts are 

provided below:  

Riding in the car with his father, the window cracked, and smoke was filling the car as 

they drove. Often, following a family fight, his dad would ask the young son if he wanted 

to go for a ride in the car, and the father would always smoke a cigarette, talk, get his son 

some ice cream, and just do something “fun.” There was nothing negative regarding the 

cigarette smoke, in fact the son only remembers the action of smoking by his father, the 

smoke-filled car, and otherwise nothing about the smoke itself; this was a pleasant place 

to be with his father. As his parents attempted to become non-smokers, kicking the 

tobacco habit years later, the young son remembers thoughts of smoke having a bad 

smell! Somehow he was connecting how others (father and mother) would identify the 
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other when they broke the rules and had a cigarette while both of them were trying to 

quit. The smoke began to smell bad to them, and to the son. He remembers the mother 

hiding in the bathroom to keep the partygoers at the house from seeing her smoking, then 

she would flush the cigarette down the toilet as the young son or his sister knocked at the 

door.  

Using this memo prompted this research to consider “Why does the young son remember 

the “bad” smell of smoke later in life, but not “bad” smell in the enclosed car with his father? 

Was it the sense of shame of his mom “not being good” that changed the “meaning” of the same 

smoke the child was exposed to in the car with his father?” 

The writer (i.e., the researcher) also reveals in the memo a socially induced belief that 

tobacco smoke is “bad”—a belief that was based on his childhood experience. Thus, because this 

memo was written by the researcher, it provided an example of reflexive practice—prompting 

the researcher to think of the emic perspective (i.e., the perspective of the research participant as 

an “insider” in the social system) and the researcher’s a priori etic perspective (i.e., the point of 

view of the researcher as an “outsider”). This memo therefore also directed further questions 

participants such as 

“Please describe in detail in regard to how you or your family think smoke from a 

cooking fire using wood, dung, charcoal is good for an adult’s health?”  

and 

“How about bad for an adult’s health?” 

Finally, engaging in this type of memo writing, in this example that focuses on HAP, 

helped researcher to better understand how the social situation helps to define the symbolic 
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meaning of smoke as being as “good” or “bad.”  In this regard, socially induced meaning creates 

motivations for actions in our lives. Understanding how symbolic meaning of similar objects 

(smoke) that are familiar to the researcher and the participant can improve the quality of the 

research.  

Situational analysis.  This study also used situational analysis. Situational analysis 

enables grounded theory researchers to analyze complex phenomena (such as the symbolic 

meaning of cooking fire smoke to participants) to depict a situation-centered understanding of 

encompassing social context. Situation-centered can be defined as a perspective that considers 

all things that influence a participant’s actions—that is, influencing factors beyond the basic 

social cues provided by those with whom or with which the participant directly interacts. 

Situational analysis enabled the researcher to consider the situation-centered “world” beyond the 

basic processes that influence actions—such as access (e.g., to electricity) and poverty situations 

inherent to most of the participants (Strauss, 1993). Situational analysis thus aided in 

understanding phenomena of interest by helping “decenter” one’s current understanding beyond 

the individual, to account for the “full situation, including . . . narrative, visual, and historical” to 

better understand the complex factors that impinge on the basic social processes that influence 

the phenomena of cooking fire smoke exposure (Clark, 2005, p. xxx). In the present study, 

situational analysis helped the researcher to address contributions of social and political 

discourse, social structures, and other conditions that affected the participant’s situation. 

Situational analysis was applied at different levels during the analysis process, within a grounded 

theory approach, primarily through memo writing. In this research of the HAP phenomena, 

situational analysis was especially useful at the theoretical coding level because the researcher 
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had previously completed interviewing, and understood aspects of the situation prior to the 

interviews.  

Engaging the HAP phenomenon using situational analysis complemented the 

fundamental methods of this grounded theory-based research. The process advanced the 

researcher’s understanding of participants’ physical opportunities (e.g., access), structural 

opportunities (e.g., ventilation opportunities), religious belief systems, and other broader socio-

political influences that affect exposure-based actions. In the case of HAP, which is a situation 

that affects people globally, using situational analysis was important because the deep and 

meaningful inferences could have impacts beyond those affecting the immediate population 

participating in the study.  

Rigor. For the qualitative interviews, household members from 24 different households 

within Aleto Wondo, Ethiopia and its surrounding kebeles (administrative units) were 

interviewed. To achieve in-depth exploration, the household interviews were open-ended and 

included reflexive questions.  To preclude or minimize potential discomfort, the verbal 

questionnaires were administered in private (i.e., in the participants’ private homes) and in the 

participants’ preferred language. Back-translations were compared with the original English 

transcripts, and discrepancies were resolved with input from local health professionals and 

educators. 

The interview questions were asked in Sidama language—the most commonly spoken 

local dialect in Aleto Wondo. The interview questions were pretested with women from the 

target population who met the inclusion criteria if they participated in the study. A data 

collection assistant who spoke both the local dialect and English was recruited and trained on  

data collection methods prior to administering the interviews. All data collection processes 



91 

 

were overseen by the primary co-investigator. The primary co-investigator accompanied the 

assistants for the first five qualitative, open-ended interviews and at random intervals to verify 

that obtainment of consent and study procedures were being followed. During all of the 

qualitative training, interviews, and focus groups, the investigators provided oversight. In 

addition, to ensure that the symbolic meaning conveyed in the transcribed text was similar 

between the two transcribers, a subset (n = 8) of the transcribed interviews from Sidama into 

English were transcribed by two different university-educated Sidama speakers. To enhance 

rigor and reduce bias, this transcription was completed blindly so that the transcribers did not 

know that the same recording would be transcribed by a second transcriber.  

To ensure that the data collection assistant read the translated consent document word-

for-word, the informed consent form was translated into Sidama (the local dialect) before 

delivery in the local Sidama language. Verbal consent was obtained prior to administration of 

the interview consent forms with the help of local expertise; this procedure ensured that the 

consent document was reviewed with each participant.  All participant information was coded 

using unique identification numbers that linked to data. All documents were kept in locked 

filing cabinets and computer files were protected with encryption and password per approved 

institutional human subjects review protocols. 
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CHAPTER 5: 

RESULTS 

The results chapter will discuss the sample characteristics, the following themes that 

emerged from the data: (a) Aware, Knowledgeable, and Interpretative; (b) Traditional Way; (c) 

Perceived Powerless/Lack of Agency; (d) Opportunities for clarification and education; (e) 

Access and Poverty; and (f) God’s Will. 

Sample Characteristics 

This qualitative study involved semi-structured interviews using the grounded theory 

methodology and methods described in Chapter 3 and the theory of symbolic interactionism 

described in Chapter 2. The study participants were Ethiopian women of childbearing age with 

children in the home under 12 years of age; to cook each day, the women primarily used biomass 

fuels (e.g., wood, charcoal, dung). The demographic characteristics of the participants are 

summarized in Table 1. Twenty-four participants met the inclusion and exclusion criteria and 

completed the interviews.  
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Table 1 
Demographics Table  

Characteristic Mean (+/- SD) or n (%) 

Age   

18-55 years 32.9 (+/- 5.9) 

Education (years of school)   

0 years 2 (8.7%) 

                                                1-6 years 21 (91.3%) 

Ethnicity   
Sidama 22 (91.7%) 

                                                    Oromo 1 (4.2%) 

Amhara 1 (4.2%) 

Age of Children in Household   
0-5 years 13 (54.2%) 

Marital Status   

Married 24 (100%) 

Primary Fuel Source   

Wood           24 (100%) 

  
  

Themes 

Aware, Knowledgeable, and Interpretative   

The participants were aware of and knowledgeable about the direct health effects (e.g., 

cough, watery eyes) of exposure to cooking fire smoke. They expressed their basic 

understanding of the short- and long-term health risks (e.g., eye problems, lung problems) of 

cooking fire smoke exposure. In addition, they affirmed that they were aware of the positive 

attributes of smoke (e.g., providing warmth, killing insects) and its negative physical effects 

(e.g., soot dirtying the tin roof). The participants also indicated that they were aware of the 
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detrimental health effects that can occur as a result of being exposed to cooking fire smoke, and 

described actions that they took in response to the symbolic meaning that smoke has to them. 

The participants expressed their understanding of the symbolic meaning of smoke—and 

thereby revealed their awareness and knowledge. They spoke of purposeful action—action based 

on this understood symbolic meaning. As an interpretive action, when a participant described 

protective action that she or he took to reduce smoke—or stated an intention to take such 

action—that action or statement of intention was based on what smoke meant to that participant. 

(For example, the symbolic meaning might have been “smoke causes a health risk or health 

effect” or “smoke causes watery eyes and a cough.”) In so acting or in stating an intention to act, 

the participant manifested her process of interpretation. 

The theme of being aware, knowledgeable, and interpretive was commonly expressed by 

all of the women. For example, this theme was clearly articulated by Participant 18. In response 

to the question “What is the use of smoke?” she replied, “The smoke is used for thatched roofs to 

make them tighten—the [sticks] are attached together [when exposed to the smoke] so as not to 

leak. The hut that is not heated and smoked [treated with smoke] will soon leak. [In this case,] 

the lady will be outcasted [e.g., to be shunned] by the neighbors [if she does not engage in this 

practice of protecting her home].” This participant communicated her understanding of the 

symbolic meaning of smoke by illustrating, through stated example, her understanding of the 

purpose of smoke. In addition, she communicated her understanding of the social consequences 

of not using smoke in the way she described—that the individual would be “outcasted” from her 

group of peers.   

Participant 18 continued to describe her knowledge and, through her statements, 

manifested her awareness of cooking fire smoke and its dangers. This knowledge was 
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demonstrated in response to the question “What is the disadvantage/harm [of cooking fire 

smoke]?” She replied “It [cooking fire smoke] affects our eyes, even [leading] to blindness” and 

“causes illness.” She also commented that smoke “spoils our clothes, utensils . . . .  [It] even 

spoils our food.” In response to the question “What actions have you and your family taken to 

increase or decrease the amount of smoke in your home?” Participant 18 responded “You have to 

build another house to come out of the smoke [e.g., a separate structure that functions as a 

kitchen] or . . . decrease the burning of firewood.” To the follow-up question, “What do you do 

to avoid [smoke or to] let the smoke escape from the home? What measures [do you take]?” 

Participant 18 responded, “I open the doors wide.” When asked “How many doors and windows 

to you have?” she responded “I have two doors and no windows.” Later in the interview, she 

explained, “At night I close the door. . . . I must be safe from hyenas.” In this discussion, she 

indicated that she was purposeful and minded in performing action. Also, she indicated that that 

in so acting, she considered her situation—and that this act of consideration was interpretive.  

When subsequently asked “The stove is near to that door—why do you open that door?” 

Participant 18 revealed more of her interpretive process: “I open this door because the family and 

neighbors are sitting here. . . .We drink coffee sitting here [to avoid being directly exposed to 

smoke].” She further explained,  

To decrease smoke, I use dry split wood. To increase smoke, you can use leaves. Pile 

them up, and they emit abundant smoke [when burnt]. . . For the future . . . I decided to 

use an electric stove [because with an electric stove] we do not get the smoke. We do not 

worry about ash. It does not burn us, no more [need to blow on a fire]. We do not worry 

about our eyes. . . . I am praying to God to help myself and my family. [Recently, while 

blowing] on the fire, I had a serious headache, and then [I fainted].”  
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Again, the participant revealed that her actions were minded and purposeful and that her 

consideration of her situation influenced her actions—specifically, in relation to what the smoke 

symbolically meant to her. She also further revealed her awareness of the detrimental effects of 

smoke and expressed her knowledge in stating “[increasing the amount of] smoke [inside the 

home]. . . affects adults’ and children’s health.”   

Participants’ awareness, knowledge, and process of interpretation were further expressed 

or revealed by Participant 5, who said, “Smoke is not good for health. It also spoils the tin [roof] 

house. It is bad for the eyes.” She said that to decrease smoke in her home, she uses dry wood 

and that cooking fire smoke “spoils food, suffocates, and alters the respiration system. It [smoke] 

is also bad for eyes, and it hurts children’s eyes. . . . [W]hen it enters our nose, it chokes [us].” 

When asked “What action did you and your family [engage in] to increase or decrease the 

amount of smoke in your house?” Participant 5 replied, “When it [the wood] is wet or moist . . . 

or newly chopped, burning the wood produces a large amount of smoke. When [the wood] is dry, 

burning the wood produces little smoke.” When asked how she minimizes smoke, she explained, 

“When I decrease or remove the moist wood, [the amount of smoke] will decrease.”  Asked 

whether the smoke from the firewood is good, she responded with her interpretation of her life 

experience in relation to smoke—thereby showing that she is both aware of and knowledgeable 

about smoke’s detrimental effects: 

I do not think it [smoke] is good. It spoils the food. It suffocates; it alters our respiratory 

system. It is also bad for our eyes; it also hurts children’s eyes. During the night, [when] 

we close our doors and windows, it creates more suffocation. It has no advantage.  
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After being asked “Do you always cook and open the windows?” Participant 5 replied “I 

myself open [the windows], or I ask my children to open them. This is to allow the smoke to go 

out through the window. The main door is always open . . . because air comes in.” In this reply, 

the participant again indicates that she was knowledgeable and aware of the detrimental effects 

of exposure to cooking fire smoke. Also, she showed that in taking actions that could reduce this 

exposure, she was engaging in interpretation.  

In answer to the question “Do you have an illness as a result of being exposed to smoke 

or flame?” Participant 5 said that she had never “recognized” becoming ill as a result of such 

exposure (other than sustaining a burn to her finger from the fire). When asked, “Is there anyone 

who informed [you of the health risks]?” the participant manifested her awareness of smoke is 

harmful by responding “No, no one told me. From common sense I know that the smoke hurts 

my eyes and lungs and causes coughing.” The statement—that she did not recognize being ill—

implied that she did not understand that she could be at risk, for example, of long term disease 

due to smoke exposure. But, in the statement about recognizing short-term symptoms (e.g., 

hurting her eyes and lungs) or obvious flame-associated burns, Participant 5 expressed her 

understanding that smoke does cause harm. Both her awareness of the short-term effects and lack 

of awareness of long-term effect—influenced her interpretive process. 

Participant 14 also evidenced her knowledge and awareness of the positive and negative 

effects of cooking fire smoke as a result of her life experience. When prompted to “Tell us about 

the use of smoke,” she replied “The smoke has no use.” When asked this follow up question 

“[P]eople say it [smoke] is good for [domestic] animals. It heats the house, and it tightens the 

thatched roof.”  When asked about the effect of smoke on the sidama huts [thatched roof huts]?” 

Participant 14 responded,  
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“Yes, it [smoke] tightens the roof of the sidama hut. It protects [us from] flies and 

mosquitos, and [it protects the roof from] other wood-eating worms. For corrugated 

houses [homes with tin–steel roofs], it [smoke only] spoils. It has no utility.”  

Participant 14 went on to describe the negative effects of smoke: “The smoke 

blackens      . . . the wall, the roof, the house especially in the corrugated [tin–steel] roof 

house. . . . The smoke does not escape, so it suffocates and blackens everything.” She then 

described the positive effects of smoke and focused on the traditional sidama thatched roof 

home: “Especially with the thatched roof of the sidama house, the covering material will soon be 

destroyed unless smoke attaches to it [unless the material receives a protective covering of 

smoke residue]. So, the smoke is fine for the thatched roof; it [the smoke] does not [permit] 

water leakage.” She also discussed the positive effects of smoke related to cattle. “For cattle also, 

it protects them from being bitten by flies and insects. Also, their urine and dung do not smell 

bad when there is smoke in the hut.” 

 When Participant 14 was asked which is greater—the advantages of the cooking fire 

smoke or the disadvantages—her response was based on her interpretation of: “The smoke it [is] 

dangerous to me. It causes headache [and is] bad for my eyes. It irritates me and [causes] tearing. 

My heart beats abnormally; I cannot breathe…hence it is bad.” Clearly, this participant identified 

some positive and negative uses of smoke in relation to her daily life. In general, she interpreted 

the negative health effects as troubling. She was both knowledgeable about and aware of some of 

the health consequences of her life circumstance—smoke exposure as a daily event. She 

continued,  
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[Smoke] blackens our clothes, kitchen utensils; even our clothes smell smoky. The smell 

of food is spoiled; the taste of the food is also smoky. I do not see the use of smoke. The 

smoke suffocates the children; it affects their internal body. The smoke doesn’t help, but 

the heat is necessary.  

To the question “Does the heating smoke affect children”, Participant 14 responded “Yes, 

it is affecting them.” From this discussion, it is clear that through life experience the participant 

had established a symbolic meaning of what smoke means to her. What smoke meant to this 

participant was clearly reflective of her life circumstance, and for this participant—and for most 

of the participants—this symbolic meaning of smoke had a few positive connotations.  For the 

most part, smoke had produced negative consequences in her life. Also, on the basis of these 

symbolic meanings, Participant 14 took interpretive action sometimes despite the negative 

associations relative to smoke—explaining, for example, “The smoke doesn’t help, but the heat 

is necessary.”  

 Throughout the interview process, participants continually evidenced a keen awareness of 

the short-term health risks and effects of cooking fire smoke along with the perceived benefits of 

smoke. Participant 2 provided a good summary example of the awareness, knowledge, and 

interpretive process evidenced by the participants’ statements,  

[Smoke] prevents flies and mosquitos. It gives warmth for the house. Beyond that, I do 

not know its use. It is bad. The smoke hurts our eyes. It causes coughing. It chokes 

children; [because of smoke], they are unable to breath. Everything in the house smells 

the smell of smoke. To increase the smoke in the hut, I usually put an abundant [amount] 

of fresh wood, leaves . . . on the fire. The smoke continues for up to three hours. In order 
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to decrease the smoke, I will remove the wood. . . . For continuous routine work, I use 

firewood in the hut, but I use charcoal in the other tin-covered house for [small jobs] such 

as boiling tea or coffee. We use good firewood so as to avoid smoke—we use dry wood.  

Participant 7 described her awareness, knowledge, and interpretation of what smoke 

meant to her,  

I have fatigue. . . . The smoke affects me. . . . These are the problems. The smoke tightens 

[attachment between the wood sticks that create the structure of the roof of the] sidama 

hut. When [the roof] is tin-covered, the smoke spoils. It affects our eyes, causes 

blindness; it also causes internal problems—coughing.  

Participant 15 manifested her knowledge and awareness of the negative aspects and 

health threats of cooking fire smoke in stating,  

I do not see the use of smoke. For example, . . . imagine how it spoils [with black soot] 

the [appearance of the] ceiling, roof. [Smoke] affects our eyes, tear drops, spoils our 

body, our clothing. It spoils the taste of food. It changes the smell of our clothes. It brings 

headache. It also brings illness to our internal respiratory [system]—especially our lungs. 

I know my relatives are using electricity in [Awasa]. Colds and coughing are caused by 

the smoke.  

Participant 9 then engaged in the following exchange with the interviewer: 

Interviewer: Is cooking fire smoke good for adults’ health?  

Participant 9: No, it is very bad.  

Interviewer: How so?  
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Participant 9: When they sit near to smoke, [smoke] causes eye 

problems, and it is very bad. Also, it is causes coughing 

and makes it difficult to breath. [Smoke] also causes 

lung problems.  

Interviewer: What about for children’s health?  

Participant 9: Not good for them, either.  

Interviewer: What is the worst problem of smoke that you know?  

Participant 9: Cooking fire smoke is the worst by itself. It is bad for our 

eyes, for our lungs, for our house, for our food, for our 

health. Even the name “smoke” is bad.  

Participant 9 summarized her knowledge and awareness of the nature of cooking fire 

exposure with a quintessential comment: “Even the name ‘smoke’ is bad.” This negative 

connotation and its expressed symbolic meaning in relation to smoke were common among the 

participants. The participants were aware of and knowledgeable about some of the important 

detrimental health effects and risks related to cooking fire smoke. They emphatically indicated 

that in their life circumstance, the symbolic meaning of smoke was that smoke has a negative 

health effect.  

In addition to demonstrating knowledge and awareness related to cooking fire smoke, the 

participants also engaged in interpretive protective actions that could reduce their exposure to 

cooking fire smoke.  Such actions were exemplified in statements made by Participants 17, 16, 

25, 11, and 24:  
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Participant 17 

Interviewer: What do you do to decrease the smoke in the house?  

Participant 17: We will just minimize the wood. Little by little wood [we 

do not use the wood in excess], and we will choose the 

type of wood. 

Participant 16 

Interviewer: So, to remove smoke from the house, what do you do?  

Participant 16: I will open the doors, and when the air comes in, the 

smoke will go out.  

Participant 25 

Interviewer:  What is the main purpose of opening this door and 

window?  

Participant 25:  To [get] the smoke [to] leave the house.  

Interviewer: So, if there is no smoke, you will not open the [the door 

and window]?  

Participant 25:  Of course. I open them to [enable] the fresh air to enter 

the house.  

Participant 11 

Interviewer: What do you do to avoid [having] your children [being 

exposure to] the smoke?  

Participant 11: I will tell them to sit far from the smoke [and I tell 

them] . . . smoke is not good for their health.  
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Participant 24 

Interviewer: Do you or someone in the family prevent the children 

from going close to the fire?  

Participant 24: My children will not come close to the fire. Even if they 

come, I am the one who tells them to go away from the 

fire.  

Interviewer: How do you tell them?  

Participant 24: I will tell them “This place is only for cooking, and I am 

enough to cook the food. So go away from the fire!” 

In her preceding statement, Participant 17 indicated that her actions were both minded 

(defined by inner conversation and shaped by group life) and purposeful: she minimized smoke 

in her home by limiting the amount of wood she used. Participant 16 and Participant 25 

described opening doors and windows to let the smoke out and the fresh air into their home. 

Finally, Participant 11 and 24 indicated to their children that they should avoid being close to the 

fire. In indicating that the fire is dangerous, these participants evinced their awareness and 

expressed their knowledge that fire and smoke are “not good for their [the children’s] health.” In 

addition, these two participants used this knowledge and awareness to suggest purposeful action 

for their children by then stating, “Sit far from the smoke” and “This place is only for cooking, 

and I [can by myself] cook the food. So go away from the fire!”  

In summary, throughout the interviews, participants’ statements indicated that their 

responses to the symbolic meanings of an “object”—specifically, to smoke—were informed by 

their knowledge and influenced by their awareness of that object. On the basis of their 

knowledge and awareness, they then acted in response to their encounters with smoke. 
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Furthermore, the participants’ interview statements also indicated that they were minded (i.e., 

attentive) and purposeful in the performance of their actions.  

 In other examples, participants evidenced being interpretive when they took protective 

action (or communicated intention to act) to reduce exposure to smoke—action that was based 

on the symbolic meaning that the smoke had for the participants in the given situation. The 

descriptions smoke causing symptoms for them or their children a health risk or health effect 

such as watery eyes and a cough were also examples describing the concept of symbolic 

interactionism.   

Traditional Way   

When asked why she was not using a clean-burning system, Participant 6 explained that 

“It is not due to knowledge or money. It is because we are not used to it [therefore], we follow 

the traditional way.”  In Participant 6’s statement, the phrases “not used to it” and “we follow the 

traditional way” are thought provoking. In referring to following a “traditional way,” Participant 

6’s statements above echoed the premises of the theory of symbolic interaction and that there is a 

symbolic meaning–interpretation–action paradigm. In this paradigm, one premise is that the 

symbolic meanings of objects are derived from social interaction. Symbolic meaning is 

interpreted by the individual in the individual’s own context, and this process of interpretation 

then influences human action toward the objects (e.g., smoke; Blumer, 1969).  

Participant 6 also stated, “[H]ere in the rural area we do not know about [modern stoves]. 

In the town, people use it [the electric stove].” This statement implied that social interactions 

have not occurred to help the participant identify a symbolic meaning for the object “a clean-

burning electric stove.”  
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Additional comments supporting the participants’ tendency to follow a traditional way is 

further exemplified in statements by Participant 6 regarding the use of a different type of stove. 

During the interview, she said, “We do not have the knowledge [to use a different type of 

stove]. . . . We follow the traditional way of preparing and using the fireplace.” She added, “I use 

[a traditional stove] the same way as my mother did in the past.” Finally, when asked if her 

neighbors used charcoal, biogas, or any other fuels, she replied, “No one uses them. . . . 

Generally, we do not know [about] them.” Clearly, the participant’s social interactions with her 

peers (e.g., neighbors and family members) have not helped create the symbolic meanings of the 

objects (i.e., clean-burning stoves and fuels); therefore, the participant has not engaged in 

minded and purposeful action—symbolic interaction—in relation to these objects. 

In an exchange below, Participant 24 was asked to describe what she and her family think 

of cooking-fire-generated smoke in relation to adults’ and children’s health—specifically, with 

regard to the use of different types of fuels: 

Participant 24 

Interviewer: You and your family, what do you think of the smoke that comes from 

cooking fire using wood, dung, charcoal—is [the smoke] good for 

adults’ and children’s health? [Is the smoke in some way] bad for 

adults’ and children’s health? Describe [i.e., explain your 

understanding] in detail. 

Participant 24:  When I use [wood in] a [traditional stove like [the stove I own], [the 

stove] emits abundant smoke. Charcoal emits less smoke; it [charcoal 

does] not [produce] much smoke.  

Interviewer: Is there anyone who uses charcoal? 
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Participant 24:  No one. I have a relative in Chukoo, I saw [this relative] using 

charcoal. 

Interviewer: Do they use charcoal for greater food preparation [large meals]? 

Participant 24:  They cook watt [a type of Ethiopian sauce], tea, et cetera [with] the 

charcoal, but for [a] party and other [purposes] they use the kum midija 

[stove you stand in front of instead of kneeling or bending over]—

called in Amharic lakech. 

Interviewer: Why do not you use charcoal and kum midija? 

Participant 24:  I’m trying to get it. 

The purpose of the preceding question was to elicit a response that might reflect the 

participants’ socially derived symbolic meaning related to health of cooking fire smoke (the 

object)—relative to the type of fuel type used (e.g., wood, dung, charcoal). In the above 

exchange with Participant 24, she described using a “common stove,” thereby indicating that she 

had a socially derived symbolic meaning in mind when referring to the type of stove she uses. In 

other words, she interpreted the symbolic meaning the stove has for her on the basis of her 

knowing that others use a similar stove, assuming this is because during social interactions she 

had heard others describe a similar stove or had seen them use such a stove. She then went on to 

describe that she had seen her relatives (i.e., influential social group) in a different town using 

charcoal.  Her interpretation of this observed behavior was that for preparing coffee and watt 

they used charcoal and, when cooking larger meals, they used a wood-burning kum madija 

(standing stove). Finally, her interpretive wishes were expressed when she stated, “I am trying to 

get it [either a charcoal-burning stove or a wood-burning kum madija].”  



110 

 

Another interesting statement reflecting the “traditional way” that emerged during 

interview process and data analysis is exemplified in statements by Participant 12: 

Participant 12 

Interviewer: Have you ever used cow dung for cooking fire?  

Participant 12: No.  

Interviewer: Never  

Interviewer: What about the plastics?  

Participant 12: I never used but I saw when someone burn. It smells bad. [And 

burning plastics causes] disease.  

Interviewer: From where did you hear that burning plastic can cause diseases?  

Participant 12: I heard it from other people. 

In this exchange, Participant 12 was asked about the different types of biomass and other 

fuel sources she used in the past.  Notably, she stated that she had never used plastics as cooking 

fuel or as a way to ignite the fire, but she saw other people burning plastics—indicating that a 

socially derived image had been signified for her to help her understand the symbolic meaning of 

her situation—and therefore to help her understand and answer the interviewer’s question. 

Participant 12 then explained that from social interactions with other people (i.e., in conversation 

or from listening), she determined a socially derived symbolic meaning—that burning plastics 

can cause disease 

 Throughout the interviews, the traditional way reinforced the premise of symbolic 

interactionism and the symbolic meaning–interpretation–action paradigm. Another example is 

presented in the following statement by Participant 6:  



111 

 

Interviewer: Have you or your family ever desired to use charcoal in place of 

wood? Or [wanted to use] biogas? 

Participant 6:  If I had had the experience, I would have used [charcoal in place of 

wood]. But [I have] not [had this experience].  

Interviewer: Is there anyone among your family or neighbors who used stoves other 

than the ordinary [type of stove]? 

Participant 6:  My family uses the same type of stove and firewood. 

Interviewer: Didn’t you use any [fuel] other than wood? 

Participant 6:  No, I didn’t. 

In the quote above it is important to note that Participant 6 responded to the question 

“Have you or your family every desired to use charcoal in place of wood? Or biogas?” with the 

statement: “If I had had the experience, I would have used [charcoal in place of wood]. But [I 

have] not [had this experience].” In this statement, the participant was implying that the social 

interactions have not occurred to help the participant identify what a clean-burning system (the 

object) meant to the participant. She reinforced the theoretical foundations of symbolic 

interaction and that human behavior is based on social interactions with one’s peers (Blumer, 

1969) with the statement “My family uses the same type of stove and firewood.” The 

participant’s social interactions with her peers conveyed what the stove meant to the participant 

and that this symbolic meaning influenced her interpretations that guided her purposeful 

actions—that is, her symbolic interactions—and the type of stove she uses.  

The interviewer next asked Participant 13, “In your community is there someone who 

uses a different stove?” Participant 13 replied, “No. They use same kind of stove as mine. We do 

not know yet about new type of stove. I have seen in another town the different stove.” These 
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responses indicate that the participant’s social interactions with her peers had not been influential 

enough to motivate relevant actions—specifically, action to use a different type of stove. What 

another type of stove (e.g., clean-burning stove—the object) meant to the participant and to her 

peers is influential according to this and other statements made by Participant 12 and other 

participants. Another example of social interactions with her peers not being influential enough 

to motivate relevant actions is provided in the following statement: 

Participant 12 

Interviewer:   Do you know anyone who has good stove?  

Participant 12: Yes, there are.  

Interviewer:   So what do you think about that stove and yours?  

Participant 12: I live my life…They are also living their life. I will not 

live for them, and they will not live for me.  

Interviewer:   I mean, what do you think is the difference?  

Participant 12: [With] no hesitation [I believe] that [the] electric stove 

is better than mine, as I told you.” .  

One important component of Participant 12’s statement above is the comment that “I live 

my life…They are also living their life. I will not live for them, and they will not live for me.” 

This comment describes the participant’s interpretive process—the process that is paramount for 

determining what actions she may or may not take. She also expressed her understanding of the 

symbolic meaning of having and using the electric stove when stating “[I can say with] no 

hesitation [I believe] that [the] electric stove is better than mine, as I told you.” It is important to 

consider that the symbolic meaning of the electric stove (i.e., object) and the participants 



113 

 

interpretive internal process will both play a role in her actions relative to HAP-exposure. 

Finally, the following statement provides another example of how the “traditional way” and the 

symbolic meanings of objects—are derived from social interaction, which is interpreted by the 

individual relative to her or his own situation, and this process then influences human action 

relative to these objects. 

Participant 12 

Interviewer: When we come back to tradition, is there anything that 

makes you to not choose modern stove?  

Participant 12: No [I have no] problem, cooking in this way I learned 

from my mom, and I continue [to cook in this way].  

Interviewer: Do you think this stove is good for your health?  

Participant 12: Not good.  

Participant 12’s statements above and her description of how tradition can result in 

participants engaging in actions, although they are aware they are “not good”. This point 

provides a good closing to start a later in the discussion section—how can those outside an 

individual’s social world affect change in socially derived symbolic meanings? 

Perceived Powerless and Lack of Agency   

The perception of powerlessness or a lack of agency was another recurring theme, which was 

defined the lack of self-efficacy to change one’s life circumstance (e.g., stove and/or type of fuel 

they use). For the purposes of the discussion of this theme—these two terms can be used 

interchangeably. The participants often described that they can do nothing to change the type of 
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stove and/or type of fuel they use or can do nothing to resolve the problem of HAP smoke in 

their homes. For example: 

Participant 9 

Interviewer: We are now almost finished. If you or [a member of] 

your household says cooking fire smoke is bad for 

adults’ health, how you will change type of stove, 

wood, or smoke?  

Participant 9: We use dry wood or use less wood. But we cannot do anything to 

change type of stove  

Participant 9’s statement was an expression of the common theme that the participants 

felt a sense of powerlessness/lack of agency. Other participants also expressed a sense of 

powerlessness/lack of agency. In the following exchange, Participant 32 described her inability 

to engage an extremely common social practice—bunna maflat, the Ethiopian coffee 

ceremony—as an indication that she was “powerless” over the smoke in her home: 

Participant 32 

Interviewer: Could you please tell us more about the smoke emitted by one type of 

stove or fuel type? 

Participant 32:  I talked about the smoke before. Let me add: In this house, the smoke 

is difficult. I even stopped drinking coffee with neighbors. I know that 

it hurts our eyes, it even causes vision problem. The smoke doesn’t 

escape from the house.  
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Several participants also made statements that expressed this theme of powerlessness 

and/or lack of agency. Participant 8 responded to the question of what she can do not to inhale 

smoke with “We cannot do anything. . . . I cannot do anything to not inhale smoke.”  A similar 

sense of powerlessness and lack of agency was conveyed in the following response by 

Participant 15: 

Participant 15 

Interviewer:  [In relation] to smoke, what do you and your household 

[members] do to [protect] your health?  

Participant: We do not use anything  

Interviewer: What you do to avoid the smoke?  

Participant: We do not do anything.  

Interviewer: To [maintain] your health, have you ever tried to change 

the type of stove or type of wood [you use]?  

Participant: Nothing to change. 

Interviewer: [In relation] to the smoke what do you do to make your 

life better?  

Participant: Nothing to do. This is our life.  

Interviewer: Which way does smoke goes out?  

Participant 15: Through the doors.  
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Interviewer: To keep your health, have you ever tried to change the 

type of stove and type of wood?  

Participant 15: Nothing to change.  

Interviewer: According to the smoke what do you do to make your 

life better?  

Participant 15: Nothing to do. This is our life.  

This apparent sense of powerlessness or lack of agency was also expressed by Participant 

5. Her statement “This smoke is not good for us” confirmed that she is somewhat knowledgeable 

and aware but, nevertheless, her statement also indicated that she felt to some degree powerless: 

Participant 5 

Interviewer:  To be healthy and safe from smoke, what you do you 

[and the members of] your household do?  

Participant 5:  Nothing.  

Interviewer:  You didn’t use anything to be healthy from [despite 

your exposure to] smoke?  

Participant 5:  No, nothing!  

Interviewer:  To avoid smoke, what do you do? To avoid all smoke?  

Participant 5:  Since I’m using wood, smoke never disappears.  

Interviewer: What do you do to protect your family from the smoke?  

Participant 5: I do not do anything. After they had their food, they 

will go out.   
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Interviewer: Ee ee [ohh I see], have you and your family ever 

discussed cooking fire smoke?  

Participant 5: Yes, we sometimes discuss [this].  

Interviewer: When was that?  

Participant 5: Recently. We say “This smoke is not good for us . . . so 

how shall we change?”  

Interviewer: Why did you discuss [this]?  

Participant 5: Because of [us having] too much smoke [in our home], 

and it spoils our things.  

Participants also expressed a sense of powerlessness in relation to their children. For 

example, when the interviewer asked Participant 47 if she protects the children from smoke, the 

participant responded, “They do not go in the kitchen . . . [but] it is impossible to protect.” In the 

following exchange, Participant 52 attested to her sense of powerlessness, in particular regarding 

her children:  

Participant 52 

Interviewer: Do you help your children to not inhale the smoke? 

Participant 52:  When they go outside, they do not inhale [smoke]. 

Interviewer: Did you do that [tell them to go outside]? 

Participant 52:  No, I did not. They go outside by themselves. I do not tell them to go 

outside. We—the family members and the smoke—are intimate 

friends. We have [existed] together for a long time. 

Interviewer: Do you like smoke? 
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Participant 52:  No. Who likes smoke? No one likes it.  

Interviewer: You have said that you have small children. How do you protect them 

from smoke? 

Participant 52:  I do not do anything to [protect] them. When I light the fire, and the 

smoke begins, the elder children will carry them [the younger 

children] outside, so as to protect them from the smoke. 

Notably, in Participant 52’s statement above she also said, “They go outside by 

themselves. I do not tell them to go outside.” This comment implied that it was the child’s 

responsibility to know that it is important to protect themselves. A similar message was 

expressed by Participant 15 below: 

Participant 15 

Interviewer: Eee [oh, I see] is there anyone from the household who 

takes care of the children so they do not get close to the 

fire?  

Participant 15: The kids under five, I take care of them. But [the kids] 

above five, they take care of themselves. The kids 

under five, if I do not take care of them. . . . They might 

touch the fire and burn themselves.  

Interviewer: Why you take care of them?  

Participant 15: Because they will burn themselves if I do not take care 

of them. Maybe they will also fall down on the fire.  
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Finally, when Participant 91 was asked what she does to protect her children from smoke, 

she answered, “How do I protect them? They are doing the same [things] that I do, helping me. 

In the middle of the smoke, they get their breakfast and coffee and go to their school.” The 

interviewer then asked Participant 91, “For you and your family, what do you do to promote the 

health of the family? What types of things do you and your family do to avoid the negative 

effect?” Participant 91 responded, “I do not do anything.” The interviewer followed up with the 

question, “To keep yourself healthy, what do you do in regard to smoke?” Participant 91 again 

responded, “I do nothing.” 

Equally thought provoking was the following exchange between Participant 91 and the 

interviewer in which this participant indicated that she actually did things to protect her family 

and herself from smoke; however, this revelation emerged only after the interviewer continued to 

probe: 

Interviewer: Do you open windows to decrease smoke? 

Participant 91:  Yes, I open the window. 

Interviewer: Why do you open the window? 

Participant 91:  I open the window to let out the smoke. 

Interviewer: When do you open the windows? 

Participant 91:  Until it is dark, we open the windows. 

Many participants described a sense of powerlessness and/or lack of agency—

observations similar to those that Participant 91 alluded to in her statements from the first section 

of quoted text above. In addition, Participant 91 inferred at the beginning of the quoted text a 

sense of powerlessness and lack of agency. But, then in the second section of quoted text she 
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described protective actions she engaged in to protect from exposure to HAP. Similar 

perceptions were commonly expressed by the participants, many of whom did not recognize their 

basic human actions (e.g., opening windows; not burning plastics) as being powerful and 

protective against the harms of smoke.  Among the participants, perceived powerlessness (e.g., 

“nothing I can do”) was a common theme, but in some instances, expressions of this theme 

coincided with descriptions of actions that indicated a degree of perceived agency.   

Opportunities for Clarification and Education   

The responses of Participant 25 indicated opportunities for clarification and education for 

the participants.  When asked, “To avoid smoke completely what do you do?” Participant 25 

responded “[When] I use wood, the smoke is [present]. But when it [the wood] is dry, it burns 

and [the smoke] escapes.” After being asked “Is there a type [of wood] that you select to burn in 

respect to your health?” Participant 4 replied,  

Yes, there is; setamo wood (species: Prunus africana; Amharic: tikur inchet) is very 

good. It burns like fuel, and it has less smoke. Setamo smells good. [It smells good]. I 

simply burn the leaves [because] it gives a good [scent].  

Participant 25 also said that she preferred charcoal to wood because “[charcoal] doesn’t 

[produce] as much smoke.” She was aware and knowledgeable and took interpretive actions to 

protect her family and herself from smoke. She clarified that even dry wood, setamo wood, and 

fumes and smoke from charcoal is dangerous and described preventative measures to reduce 

exposure (e.g., opening windows). Finally, when Participant 25 was asked if she believed that all 

cooking fire smoke is unhealthy or bad for adults or children, she replied, “I have never thought 

that [all] smoke is bad. [Thus when exposed to smoke] I did not do anything. I usually open 

windows and [the] door—then the smoke [goes out].” Participant 25 stated: 
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Interviewer: For you and your family, the smoke that comes from firewood when 

you prepare food, do you think that all cooking fire smoke is unhealthy 

or bad for adults and children? 

Participant 25:  I have never thought that the smoke is bad. For this, I didn’t do 

anything. I usually open windows and door. Then the smoke comes 

out. But intentionally I did nothing.  

Interviewer: What else do you do to protect adults, including yourself, and your 

children not to get into [to avoid] the smoke? 

Participant 25:  We cannot avoid it [smoke], because I work with firewood. We cannot 

help it [being exposed to smoke]. 

Interviewer: What do you do with the children [while you cook]? 

Participant 25:  When it is day time, I let them outside, and [they] play there. When 

someone [one of the children] gets cold, he comes and sits beside [the 

fire] to get rid of his cold [to warm up]. Otherwise, I let them play 

outside. I tell them “Smoke hurts your eyes. Play outside.” 

Interviewer: For you and your family, regarding the smoke that comes from 

firewood when you prepare food, do you think that all cooking fire 

smoke is unhealthy—bad for adult and, children? 

Interviewer: [What keeps you from using] the erect-up [stove you stand in front of 

instead of kneeling or bending over]? 

Participant 25:  I have to have eucalyptus sticks, nails, . . . soil, and other materials. 

Interviewer: You have never observed or learned from others? 
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Participant 25:  No one informed or told me how to use the new types of stoves. This 

is the first time [I’ve heard about them]—from you. 

Interviewer: When you cook, what do you do with your children? 

Participant 25:  I’ll hold the small children in my arm [or] carry [them on my] back 

[while] I prepare food and cook. Sometimes the 10-year-old child 

holds the small child, and [my hands are] free to prepare food and 

cook. 

Interviewer: Is there any child who doesn’t come beside the fire? 

Participant 25:  No, when they are very small, they are held by the children who are 

four or five years old. For this [issue of children being near the fire], I 

have no problem, and they never come to beside the fireplace. 

Participant 25’s interpretation of smoke was similar to that of many of the participants. 

For example, as with most of the participants, Participant 5 recognized that smoke is 

“unhealthy.”  However, statements by a number of the participants indicated that the women 

could not describe the actual and potential health effects of short- and long-term smoke exposure 

and that women had not identified a best course of action. This lack of awareness was evidenced 

by Participant 25, who, when asked “What else do you do to protect adults, including yourself, 

and your children—not to get into [to avoid] the smoke?” said, “We cannot avoid it, because I 

work with firewood. We cannot help it [being exposed to smoke].”   

Other examples indicate that women did not always express the best course of action to 

protect their children from the harms of cooking fire smoke. The following dialogue between the 

interviewer and Participant 25 provides an example. In response to the question “What do you do 

for children?” Participant 25 replied, “When it is daytime, I let them [go] out and play. . . . When 
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[one of them] gets cold [she or he] comes and sits beside the fire . . . . I tell them ‘the smoke 

hurts your eyes, go outside.’” She later stated that “I, myself protect/guard my small children 

from the smoke and fire. Elder children, especially smaller children, [cannot] come near the fire. 

This is how we keep them from the smoke and the burning fire.” To the follow up question 

“Why do you protect them?” Participant 5 responded “I protect them from the flame not to be 

burned. When I go out, the bigger children take care of them [the smaller children]. Small 

children do not know the [difference between] good [and] bad.”   

Participant 5 demonstrated in many ways her awareness, knowledge, and interpretive 

thinking about what she believed to be the best course of action and reason for action: “Children 

do not know the [difference between]” and need supervision and “smoke hurts your eyes,” but 

seemed to not be as knowledgeable and aware in other respects when she made statements such 

as “We cannot avoid it [smoke] as far as I work with firewood. We cannot help it.” There were 

many demonstrated opportunities for education and clarification by this participant and by other 

participants.  

Opportunities for clarification and education are further exemplified in the following 

participants’ statements. Here, Participant 38 confirmed an understanding of some of the dangers 

of smoke: 

Participant 38 

Interviewer:  Please tell us how you and your family think smoke from a cooking 

fire using wood, dung, charcoal, etc. is good for adults’ and children’s 

health? How bad it is for adults’ and children’s health? 
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Participant 38:  It is not good for adults, because they are physically weak. It is also 

not good for children because their body is delicate and easily 

affected—especially, their lung will be affected by the smoke. 

When Participant 38 was later asked what she does to protect her children from smoke, 

she described an opportunity for clarification or education: “How can I protect them?” Notably, 

she did state her knowledge that they “sit far from the fire—the children do not sleep here—and 

therefore they do not get smoke.” 

 When asked, “For you and your family to keep the health of all family members, what 

things do you do?” Participant 18 responded, “In order to make safe the sleeping room, I use 

tents and cover it [the area where we sleep] with clothes.” When Participant 4 was asked the 

same question, she responded, “To protect ourselves, we build a protector wall . . . [between] our 

bed and the stove or fireplace, and when we sleep we cover ourselves with blankets.” Both 

participants described barriers between themselves and the fire, but these barriers do not prevent 

smoke from traveling around them—and blankets and clothes do not prevent smoke from 

entering the lungs. Thus, these participants also revealed there are opportunities for clarification 

and education. 

Other participant statements indicated additional opportunities for clarification and 

education—opportunities that focus on actual or potential health effects of cooking fire smoke. 

Such indications are exemplified in the following statements by Participants 9 and 17: 

Participant 9 

Interviewer: Do you know any diseases that are caused by fire? 

Participant 9: Yes, like tiredness, heart problems. 
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Participant 17 

Interviewer: Do you know disease that is caused by cooking fire?  

Participant 17: Yes, it causes weakness.  

Participant 9 spoke about one of the key health risks related to cooking fire smoke: heart 

problems. Participant 9 also referred to “tiredness” and Participant 17 to “weakness”; both 

complaints could be a sign or symptom of one of the many poor health outcomes caused by 

cooking fire smoke.  

When Participant 16 was asked if she or a family member got sick from cooking fire 

smoke, she responded that she has “one daughter who (has) asthma.” When asked if the doctor 

told her how she got asthma, she then stated “No they did not. [They] told me sometimes it 

comes from the family.” Participant 16 was then asked whether anyone in the family had asthma; 

she replied, “My husband’s sister.” These participant comments revealed opportunities for 

clarification and education that focuses on actual and or potential health effects of cooking fire 

smoke. For Participants 9 and 17, the more immediate concern pertained to burning plastics. For 

Participant 16, there were opportunities for clarification and education regarding contributing 

environmental triggers of asthma and prevention symptoms.  

 In the following interview exchanges, Participants 6 and9 discussed burning plastic in the 

home fire:  

Participant 6 

Interviewer:  In addition to wood what else you use for cooking fire?  

Participant 6:  No, I just use plastic to start up the fire.  

Interviewer:  How often do you use plastic to start up the fire?  
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Participant 6:  Every third day when I make injera [leavened bread].  

Participant 9 

Participant 9: I do not [burn] plastic usually, but [I do] when we clean 

the house. If we [get] food [enclosed in] plastic we just 

put them [the plastic] in the fire.  

Interviewer: How often [do] you [burn plastics]?  

Participant 9: Every time when we clean the house. We do [this] to 

save our garden.  

Interviewer: What will happen it the plastic goes to the garden?  

Participant 9: It is bad for the plants  

Interviewer: Does plastic help you to cook the food?  

Participant 9: We just burn it. We do not use it for cooking fire.  

Interviewer: Is there smoke when you burn plastic?  

Participant 9: I do not recognize [there is smoke] mostly my children 

who clean the house…burn the plastic.  

Participant 1 stated, “And we burn the water bottle plastic. . . . The plastic bag is 

especially useful when we start the fire. Also, tires shoes that are plastic . . . are our types of 

firewood.” These participants were describing opportunities for clarification and education (such 

as the dangers situations) and alternatives to burning plastic. Other common examples of 

opportunities for clarification and education focused on the health risks associated with sleeping 

in the area of a house that contained smoke. When Participant 4 was asked whether anyone 
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sleeps in the kitchen, she responded “Yes, they sleep [in the kitchen], this is [our] house [where 

we sleep and] at the same time as it is a kitchen. We all live together.”  

Also, the participants’ descriptions indicated that they may be unaware of the many other 

actions that can reduce exposure to cooking fire smoke. This opportunity for clarification and 

education is indicated in the following statements:  

Participant 17 

Interviewer: You are primarily a cook. What do you do to not inhale 

the smoke?  

Participant 17: I leave the kitchen and when the smoke gets less, I will 

come back again.  

Interviewer: Which way does the smoke go out from the house?  

Participant 17: Because of traditional hut [which has a thatched roof], 

[smoke] goes out through the roof.  

Participant 12 

Interviewer: For adults and children to not inhale smoke, what do 

you do?  

Participant 12: There is no way, but they can sit somewhere where 

there is no smoke.  

Participant 8 

Interviewer:  Do you have children who never come into kitchen?  

Participant 8:  No, they all come in  

Interviewer:  How often do they come into kitchen?  
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Participant 8:  Every day.  

Each participant’s statement above indicated a different opportunity. There are many 

behavioral measures that can reduce smoke exposure, such as opening windows and doors, 

improving child location practices, minimizing wood use, and improving ventilation practices.  

 Among the participants, the descriptions indicated opportunities for education and 

clarification. Furthermore, the fact that these views was broadly held by the participants 

indicated that they were most often more aware of daily signs and symptoms caused by HAP-

exposure, although not as clearly aware of long-term consequences of smoke exposure. Most 

participants also expressed sentiments indicating that they had not been educated appropriately—

or educated at all—to be knowledgeable about cooking fire smoke.  

Participant 87 

Interviewer: Is there anyone who has informed you about its [smoke’s] goodness or 

badness? 

Participant 87:  There is no goodness of smoke. Our kebele [Amharic: neighborhood; 

members of a small neighborhood administrative unit] has tried to 

inform us [about smoke], but it is not a complete lesson or awareness 

creation. 

Interviewer: Did you [change as a result of] what you learned? 

Participant 87:  They didn’t teach us in depth. They simply ran over [the information] 

and then we went home. 

Interviewer: Is there any problem not to get the information from other than kebele 

about smoke? 
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Participant 87:  I have no problem. I can learn from anybody else.   

Participant 8 

Interviewer:  Have you heard about the disadvantage of smoke from 

media like radio, television or from other people?  

Participant 8:  Never.  

Participant 15 

Interviewer: How will you keep your health from the smoke?  

Participant 15: We do not have anything to keep our health. We just 

cook.  

Interviewer: Did you get any course about cooking fire smoke from 

a different institution?  

Participant 15: No one gave course about cooking fire smoke. Even our 

kebele [did not].  

Participant 17 

Interviewer: Does anyone advise you by saying cooking firewood 

smoke is bad?  

Participant 17: No one advised me, but I sometimes think that smoke is 

bad for us.  

Interviewer: Does someone tell you about disadvantages of cooking 

fire smoke?  

Participant 17: Of course, my family told me. [S]ometimes when they 

come to see me, they will say, “Why is [there] this 
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much smoke? It is really annoying!” and “How are you 

cooking in this much smoke?”  

Interviewer: If you and your family say cooking firewood smoke is 

bad for adults’ health, how do you choose the type of 

wood and stove to change the smoke?  

Participant 17: We use only good wood.  

Interviewer: Has any institution taught you about cooking firewood 

smoke?  

Participant 17: No.  

Participant 46 

Interviewer:  Is there anyone who informed you that smoke is dangerous to your 

life? 

Participant 46:  No one informed me, but I know that it is harmful to human beings 

from my common sense.  I realize that it causes headache, eye illness, 

tear drops, heart and lung problem. 

In the preceding statements, participants stated they had not been provided formal or 

informal education about potential short- and long-term health effects, or methods to reduce 

exposure to cooking fire smoke. In addition, in the statements presented below, participants 

indicated that they had some but limited education and knowledge of long-term health effects —

regarding the children’s exposure to cooking fire smoke.  

Participant 25  

Interviewer:  So they sleep near where you cook?  
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Participant 25:  Yes.   

Interviewer:  Do you make fire while they are sleeping?  

Participant 25:  No. After I finish cooking, I extinguish the fire. 

Because I go to sleep in a big house, if I let the fire 

[continue to burn], they [the children] might fall in the 

fire.  

Interviewer:  Ok, about the smoke—you never heard [about the 

dangers of smoke] from television, radio, or somewhere 

else?  

Participant 25:  No, never . . . . 

Participant 71 

Interviewer: Is there any time that you lay the child on a bed so as to save him from 

the smoke? 

Participant 71:  I’ll make him sleep, and he will be protected from the smoke. 

Interviewer: Do you sometimes prepare food outside? 

Participant 71:  No. I use the same house for preparing food, on the same fire place, 

everything is there. . . . We live there. The smoke is there. 

Interviewer: Do adults and children live in the same place? 

Participant 71:  Yes, the same house. 

Interviewer: When you prepare [meals], how do you protect [your family and 

yourself from] smoke? 

Participant 71:  Until the smoke finishes, I tell them to be outside. For me, I live and 

work with the smoke at home. Here I have no problem. 
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Participant 85 

Interviewer: In your family, is there anyone who tried to protect the small children? 

Participant 85:  No one tried to protect the small children from the smoke. 

Interviewer: Do you try to protect them—to not inhale? 

Participant 85:  No, no one did that. 

Interviewer: Is there anyone who told you about the effect of the smoke? 

Participant 85:  I myself know about the good and bad effects of smoke. Dry wood has 

no smoke; fresh wood is smoky. I know this from my common sense. 

Interviewer: Has no one given a suggestion [regarding the harms of smoke]? 

Participant 85:  [A local NGO leader] told us to not burn any plastic water containers 

and other [plastic items] but [instead] collect them and burn [them] in 

a deep hole. Before that I had no idea [regarding the harms of smoke]. 

I collect everything and use it for fuel. Even if he tells us [to not burn 

plastic items], I still use them [as fuel because] I have my own 

problems at home. 

Interviewer: Before we proceed, has someone told [you] earlier? 

Participant 85: [Other people have] have told me that fire hurts our heart, liver, 

[causes] anemia and finally leads to death. This [was shared] a long 

time ago. 

Interviewer: You and your families, what do you think is the best way to minimize 

the smoke, change the type of fire wood, so as to promote the health 

situation of adults? 

Participant 85:  I’ll be happy when I use a better firewood. 
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Interviewer: Suppose you think the smoke is bad for children. How do you protect 

them? 

Participant 85:  When I work, I protect and tell them that the smoke from burning the 

water container, and [other] plastics is very bad, but when my children 

work in the kitchen they use plastic water containers and others 

[plastics] when cooking. [Participant coughs.] When I work, the smell 

of the [burning] plastic, [and] the smell of the [burning] shoes are very 

bad for your health [from what others have told me] 

Access and Poverty  

Participant 71’s statements that “It is my poverty that deprived me of it [a clean-burning 

system]” and “I do not use an electric stove because we do not have access to electricity” 

described socially derived symbolic meanings related to the objects in (or not in) each 

participant’s world. It is important to remember Blumer’s (1969) assertion that human action or 

inaction are based on socially derived symbolic meanings in the context of interaction with one’s 

peers. This view of the relationship between action and symbolic meaning, in conjunction with 

individual interpretive processes, takes into account factors (i.e., the wishes, wants, objectives, 

self-image, actions and anticipated actions of others, the results of actions) and also the factor of 

having the means for achieving those objectives. The fact that these factors influence the 

interpretation process is further exemplified in the following statement: 
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Participant 36 

Interviewer: Tell us more about how cooking traditions, culture, mode of life, and 

other factors influence you and your family’s preference with respect 

to the cooking stove and type of fuel [you] use. 

Participant 36: It is lack of money that hinders you. If you have the capacity, you can 

choose whatever you like—the stove, fuel, and food. When you do not 

have money, you can’t choose. 

Participant 36 said that she chooses wood  

“because I can easily get it and collect it from the back yard. I do not have money, so I 

collect it [wood] from where I [can] get [it]. Charcoal is scarce, but sometimes I buy it 

and use it.”  

Other examples of this theme of access and poverty emerge from statements by 

Participants 43, 13, and 15: 

Participant 43 

Participant 43:  Except [for] the [small] size of the place…I have no problem.  Our 

children, cattle, elder, et cetera, everybody lives together under the 

same roof. This hampers life. 

Participant 13 

Participant 13: It is not comfortable, and it takes my time when I cook.  

Interviewer: Why does it take your time?  
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Participant 13: I want to use [a different type of stove], but I do not 

have [the] knowledge.  

Interviewer: What about using modern stove, electric stove? [What 

about using] biogas, butagas [butane]?  

Participant 13: I am eager to use them, but [we have no money] for 

that.  

Participant 15 

Interviewer: What do you and your household think about smoke 

which out from [is emitted by] wood, charcoals and 

cow dung? Explain to me briefly.  

Participant 15: I have used plastic water bottles; it is not that useful. The plastic bag is 

also not good. I just used them because of a shortage of wood. If we 

get dry cow dung and use it, it smokes and also [produces] flames.  

In these three preceding statements, the participants described their life circumstance that 

contributed to access (e.g., shortage of wood), poverty (e.g., shortage of money or lack of 

adequate space) and knowledge (e.g., an understanding of how to use a clean-burning system). 

The participants stated that a shortage of fire wood leads to use of plastics. Also, the size 

constraints of their homes result in individuals’ sleeping in the same structure where the kitchen 

is located. In addition, insufficient money and a lack of knowledge to be able to afford and use 

clean-burning technologies are indicated in the quotes above.   

Other participant statements exemplified similar instances where an individual took into 

account various things (e.g., wants, wishes, objectives) through an interpretive process of 
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socially derived symbolic meanings of objects in one’s world. When Participant 59 was asked if 

they have used other type of stoves the response was “Nothing stopped me except my income.” 

Other examples are provided below:  

Participant 100 

Interviewer: What do you wish to do?  

Participant 100: If we have money?  

Interviewer: Yes.  

Participant 100: We would love to use an electric stove. We would love 

to use charcoal. We would love to use butagas 

[Butane]. That’s all.  

Interviewer: Did you ever think that using this stove and wood is 

bad for your life?  

Participant 100: Yes, we do think [this].  

Interviewer: What do you think?  

Participant 100: “When people are using a modern stove, we still use 

same stove and wood. When will this change?”—we 

think like that.  

Poverty (manifested, for example, as an inability to buy necessities) in combination with 

the problem of access may not just be limited to access to firewood or electricity. Access could 

also describe limited access to knowledge [e.g., education] as indicated in the statements below: 
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Participant 101 

Interviewer:  How do you take care of your children [with regard to] 

smoke?  

Participant 101:  When they sit near by the fire, I will tell them to go 

away from the fire, because when they sit near [the] 

fire, they will inhale a lot of smoke. Not only smoke—

the fire is not good for them, either. The fire is not good 

for their flesh. When they inhale smoke, it is not good 

for their head.  

Interviewer:  So that is how far they sit from the fire?  

Participant 101:  They sit far away from the fire.  

Interviewer:  What do you do [to prevent] them [from inhaling] 

smoke?  

Participant 101:  I can’t do anything except tell them to go away from 

the smoke.  

Interviewer:  Eeee [ohh I see] did anyone give you a course about 

cooking fire smoke?  

Participant 101:  I’m a student, and they taught us everything about 

smoke disadvantage.  

Interviewer:  Where was that?  

Participant 101:  At school.  

Interviewer:  When? 

Participant 101:  [In] May.  
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Interviewer:  What did they teach you? Explain to me briefly.  

Participant 101:  Everybody has to take care of [their] hygiene, wash 

your hair, your clothes. Drink clean water, etc.  

Interviewer:  What did they teach you about smoke?  

Participant 101:  They told us we have to take care [to not inhale] too 

much smoke.  

Interviewer:  In which way?  

Participant 101:  If you have a better stove, use that [stove]. Also, [it is] 

better to use charcoal than to use a broken pot stove 

with wood. Use the stove that reduces smoke.  

Interviewer:  Did anyone tell you about disadvantage of cooking fire? 

Participant 101:  Yes, we learned that also in school. If it is too much fire 

[and smoke], it causes low blood [anemia] in your 

body.  

Participant 101:  [Smoke] also makes your heart tired… 

Interviewer:  When was that?  

Participant 101:  In the same month.  

Interviewer:  Okay, let me find [a] new question. Last question: If 

you and your household say cooking fire smoke is not 

good for adults, how you choose a type of stove?  

Participant 101:  I use charcoal.  

Interviewer: What do you do then when you cook a big meal?  



139 

 

Participant 101:  I will get a better stove that helps me to cook fast with 

less smoke.  

Interviewer: What about the wood? How do you choose a type of 

wood [that is good] for an adult’s health?  

Participant 101:  If I do not like smoke, I use only dry wood.  

Interviewer: Do all [types of] dry wood [produce] less smoke?  

Participant 101:  Yes.  

Interviewer: What problem prevents you from learning more about 

smoke?  

Participant 101:  Nothing, except [that] I am busy working at home. 

Also, [there is] no school that teaches only about 

cooking fire smoke. 

Participant 68 

Interviewer: Why do not [you] use the new stoves like electrical, biogas, or 

kerosene stove? 

Participant 68:  We are in a rural village. We do not have electricity. We do not have 

kerosene. Even if I have the money, I do not know where to get it. 

Now I will prepare [to get a] new stove. 

Participant 68:  I do not have the knowledge. I do not even have an electric light. 

Participant 68:  We use only firewood in this rural area. 

Interviewer: Do you think this [wood-burning] stove doesn’t affect your family? 

Participant 68:  It doesn’t affect me and my family. 

Interviewer: What influenced you to choose this firewood? 
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Participant 68:  I can get firewood easily. We do not have access to electricity. I can 

buy chopped firewood along the road for two birr (local currency), or I 

can collect leaves and branches easily. 

Interviewer: Have you tried to use charcoal, biogas, and others [fuels]? 

Participant 68:  I have the idea in my mind, but it is difficult to get it. Even my 

children can go and collect branches . . . [and] sticks. 

Interviewer: [Has a] family member or [one of your] neighbors who used these new 

stoves? 

Participant 68:  Yes, I know someone who builds [a stove that allows for] cooking 

[while] standing erectly. 

Interviewer: Which one [stove] is good? 

Participant 68:  I like a stove built erect [stove you stand in front of instead of kneeling 

or bending over] . . . . 

Interviewer: Why did you choose this [stove you stand in front of instead of 

kneeling or bending over]? 

Participant 68:  I preferred it because I can cook standing. I can protect myself from 

smoke and hurting my heart. As you know, I am not protected from 

the heat. 

Interviewer: When you work, you go/walk here and there. It means you do not have 

to be tired. When I [kneel], I’ll be tired. 

Participant 102 

Interviewer: Did anyone give you advice or a course about the 

negative side of cooking fire smoke?  
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Participant 102: Yes, my educated children told me about [dangers] of 

cooking fire smoke.  

Interviewer:  How did they know?  

Participant 102:  I told them my eye problem, and they knew it came 

from cooking fire smoke, and they also studied [this 

problem] at school.  

Interviewer: Have you ever protected your children from fire?  

Participant 102:  I let them to sit near by the fire when they wash their 

feet. Until they go to sleep, I watch over them.  

Also, as exemplified in the statements made by Participants 103, 104, and 62 below, 

knowledge was not always gained through formal education processes. 

Participant 103 

Participant 103:  Then we use charcoal, because no smoke [is produced] 

from [burning] charcoal. 

Interviewer:  From where [did] you get knowledge about smoke? 

Participant 103:  From my kitchen.  

Interviewer:  [Has] anyone advise[d] you or give you a course about 

the disadvantages of smoke?  

Participant 103:  No. No one gave me advice about disadvantages of 

smoke, but a long time ago, we got knowledge about 

smoke from our parents. But we do not know the details 

[of the disadvantages of smoke].  
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Participant 62 

Interviewer: . . . the advantage? 

Participant 62:  The smoke is dangerous to me. It causes headache, bad for my eyes, it 

irritates me and (causes) tear drops (and) my heart (beats) abnormal. 

(Sometimes) I can’t breathe . . . . Hence it is bad.  

Interviewer:  In regard smoke how does it affect (household items) and food? 

Participant 62:  It blackens our clothes, household utensils, even our clothes smell 

smoky. The smell of food is spoiled, the (taste) is also spoiled the taste 

of the food is smoky. 

Interviewer: Tell us how cooking traditions, culture, the way of life and other 

factors hampers you and your family’s (preference for) cooking stove / 

fuel(s) used? What about the problem of the stove, why do not you 

change it? 

Participant 62:  I can’t change it for good, this is because of poverty. Poorness is a 

hindrance… 

Interviewer: Why do not you change another type of stove? 

Participant 62:  I have the intention, but money is meager.  

Interviewer: Can you get it? 

Participant 62:  Yes, I can find it in the town. 

Interviewer: Is there anyone / neighbor who uses a better stove, do you know? 

Participant 62:  No, one is used any better stove. The same type of that of mine. 
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In Aleta Wondo / Chuko town I have seen women baking injera on an 

erect stove. . . . [T]hat one is good because the smoke escapes without 

harming anyone through a chimney and the fire doesn’t hurt. 

Interviewer: Is there any advantage / use of this stove (you use now)? 

Participant 62:  I do not know any other. 

In these examples of opportunities for clarification and further education, the socially 

derived symbolic meaning of the object (e.g., smoke) preceded the individual’s expressed 

understanding or lack of understanding of the object (e.g., smoke).  

God’s Will  

The theme of “God willing” appeared in one of the first interviews and was prevalent in 

many of the remaining interviews—and as a result this theme was a profound finding in this 

research. Participant 82 believed that her children were healthy not because they avoided smoke 

through an early life full of potential smoke exposure, but because of "God willing.” This belief 

that God’s will controls the ill effects of evidenced-based exposure was further exemplified in 

the following statements:   

Participant 49 

Participant 49:  No, they do not sit near [the fire]. After I lit [the fire] they come. 

Interviewer: Does the smoke good for adults’ health? How? 

Participant 49:  It’s not good. . . . Not good for their eyes, for their lungs, and 

suffocates them and creates heart failure [fainting]. They cough, so 

nothing is taken as good from the smoke.  

Interviewer: Is the smoke good for children? What makes difference? 
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Participant 49:  For children it is not allowed to sit near [the] fire, they might catch 

[fire, it is not good for them to sit near [the fire]. 

Interviewer: You and your family, it there anyone who is ill due to smoke? 

Participant 49:  No. No one is ill for God’s sake in my family, even if we are ill pray 

for our Lord. 

Participant 75 

Interviewer: [Has] the smoke [caused] any harm among [your] family [members]? 

Participant 75:  No, God is blessing [us]. [No one] in my family [has been harmed by 

smoke]. 

Interviewer: What do you think about the smoke in the future? 

Participant 75:  We do not think anything. We pray to our Lord to free us from the 

smoke. 

Participant 104 

Interviewer: Did someone [tell] you about disadvantage of breathing 

firewood smoke?  

Participant 104: No one told me. When there is a cloud [of smoke], I 

make more fire. When I make more fire, there will 

[eventually] be more smoke. Because of to heat up the 

house. I learned by myself that smoke is not good for 

our health. Because sometimes it is difficult for me to 

breathe when there is too much smoke. Also, it makes 
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me cry. But I did not [hear this] from anybody about 

cooking firewood smoke.  

Interviewer: If you and your household [understand] cooking 

firewood smoke is bad for adult’s health, how you will 

choose the type of stove and wood to change smoke?  

Participant 104: [N]ow everyone knows that a firewood smoke is bad 

for our health. So to reduce smoke, we have to use good 

[wood and less wood].  

Interviewer: Have you ever cooked while your baby is on your 

back?  

Participant 104: Before, yes. But now, thanks to God, all my children 

are [grown] up.  

Participant 81 

Interviewer: How about for children? 

Participant 81:  Not good for children. Especially for smaller ones because they cannot 

cough and exhale the smoke. They get [their] skin burn[t], headache[s]  

and [it] burns their eyes and [smoke] change[s] their behavior [the 

worst], [the child] will be very sick. 

Interviewer: Do you lie [down] your child in a house, when it is smoking? 

Participant 81:  No, I do not because he will suffer more and die. 

Interviewer: In your family, is there anyone who became sick/ill [or who is] 

coughing? 

Participant 81:  For God’s sake, no one became sick/ill. 
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Interviewer: You said your neighbors are using more stoves, so which is good, you 

think, for health? 

Interviewer: What about the charcoal? 

Participant 81:  It is quite good. 

Interviewer: Which one is better between wood and charcoal? 

Participant 81:  Charcoal is better. It gives more heat, less smoke. 

Interviewer: Which one is better—charcoal or dung? 

Participant 81:  I have never seen dung used for fire. 

Interviewer: In regard to smoke, what do you and your family do to enhance the 

positive health effect? What do you do to avoid the negative health 

effect? 

Participant 81:  To protect ourselves, we build a protector a wall like [between] our 

bed and the stove, and when we sleep, we cover ourselves with a 

blanket. 

In addition, related participant statements implied that spiritual and religious faith and 

“God’s Will” potentially prevent actions that would protect from harm to the adult or to the 

adults’ child: 

Participant 16 

Interviewer: Is this firewood smoke good for adults’ health?  

Participant 16: It is not good.  

Interviewer: Why?  

Participant 16: It is not good for their eyes, and it will also cause 

headache. 
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Interviewer: [Is smoke] good for children’s health?  

Participant 16: No good  

Interviewer: How?   

Participant 16: We do not even let them to get close to the fire because 

it is not good for them.  

Interviewer: Do you or anyone get sick from cooking firewood 

smoke?  

Participant 16: No, we are living under the protection of our God. Even 

if we got sick, we would pray to God. 

Participant 107 

Interviewer: When you have a big ceremony and different festivals, 

where do you make the fire?  

Participant 107: Until God helps me, I cook in this kitchen.  

Participant 108 

Interviewer: Does anyone get sick from cooking fire smoke?  

Participant 108: No one gets close to smoke except me, so no one gets 

sick from smoke.  

Interviewer: What about you?  

Participant 108: God has protected me, and I have not gotten sick from 

smoke, either.  

Interviewer: Have you seen anyone who got sick from cooking fire 

smoke?  
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Participant 108: No.  

Participant 109 

Interviewer: Does anyone get sick from cooking fire smoke?  

Interviewer: [In relation to smoke and behavior change to decrease 

getting sick from being exposed to cooking fire smoke] 

what will you do?  

Participant 109: Nothing we wait [for] God to answer.  

Participant 110 

Interviewer: For example, you are using a ground stove. What 

makes you use a ground stove instead of using a 

modern and electric stove?  

Participant 110: We have a lot of children. My husband and I focus on 

educating our children, buying them needed material 

like clothes, shoes, et cetera so that we have no time 

and money to think about to change [to a] luxury stove. 

We do not want to climb the mountain which we cannot 

climb. That’s why we didn’t try. For now, we have a lot 

of things to think about. We will think about the stove 

later.  

Interviewer: Do you have family who use a modern stove?  

Participant 110: No, we do not have.  
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Interviewer: I think most of time you use wood. Have you ever 

thought to use charcoal for cooking instead of wood?  

Participant 110: Yes, I wish. All human beings have a wish. I also 

[have] one [a wish]. It will not happen because of 

[what] I wish. It will happen by the time when God 

allow. Who doesn’t want to have beautiful stove?  

 But they cannot get everything what they want.  

 

Participant 94 

Interviewer: In order to bring change in your life, introduce new stoves like 

kerosene, electricity…what prevented you not even to talk and plan for 

the future? 

Participant 94:  We didn’t take time to talk discuss and plan for the future. Praying for 

our Lord, with the expectation from the government to help us looking 

forward . . . . 

Interviewer: When you cook or prepare [food], do you carry your children on the 

back, or what do you do? 

Participant 94:  No, I never carry them, and I have no problem. My elder children help 

them to be outside, and play [there until] I finish work. 

Interviewer: Do not they come near the stove or fire place? 

Participant 94:  No, they do not come near, until they grow big. 

Interviewer: Do children sleep near the fire? 

Participant 94:  No one sleeps near the fire. 
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Interviewer: Do they sleep in the kitchen? 

Participant 94:  Yes, they sleep [there]. This is a house, [but] at the same time it is a 

kitchen. We all live together. 

These statements implied that the adult’s actions or inaction were influenced by spiritual 

and religious beliefs and that these spiritual beliefs were also the source of their children’s 

apparent good health.  
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CHAPTER 6: 

DISCUSSION  

The themes that emerged from the data are described in the results section above are 

summarized below and will be discussed in more detail in this section. 

 

 

Aware, Knowledgeable, and Interpretive   

The literature supports this theme, that individuals exposed to HAP related to cooking 

fires are relatively aware, knowledgeable, and interpretive—reflective of their life circumstance. 

For example, Barnes et al. (2004b) noted that cooking, ventilation, and child location practices 

were motivated by a desire to save on fuel costs, to improve child health, and to have a cleaner 

home. These participants were aware of fuel costs, were knowledgeable regarding the threats to 

children’s health, and were interpretive—they discussed these topics and acted as a result (e.g., 

 

§ Awareness, Knowledge, and Interpretation 

§ Traditional Way 

§ Perceived Powerless/Lack of Agency  

§ Opportunities for Clarification and Education  

§ Access and Poverty 

§ God’s Will 

Figure 1. Summary of themes identified in the investigation of the symbolic 
meaning of cooking fire smoke 
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engaged in ventilation practices). Martin et al. (2013) found that timesaving and cost were 

important to participants (i.e., aware and knowledgeable) and found that health benefits were not 

a significant motivator (i.e., interpretive) for using alternative improved stoves.  

Martin et al. (2013) also found that participants were aware that cleaner burning systems 

produce less smoke and that mothers and fathers desired a stove that produced less smoke. The 

participants in this study reported less symptoms (e.g., sneezing, watery eyes) related to smoke 

exposure. Barnes et al. (2004b) reported that mothers considered smoke an irritant that caused 

cough and eye irritation. Akintan, Jewitt, and Clifford (2018) discuss that actions are reflective 

of the local social, cultural, political, and economic context.  

The participants in this study were also generally aware of and knowledgeable about the 

direct, acute health effects of exposure to cooking fire smoke. For example, individual 

participants understood the effects of smoke in producing cough (for themselves personally) and 

in producing lung problems (in the community generally). When the participants described their 

responses to these symbolic meanings, the participants’ descriptions indicated that their 

responses were both purposeful and minded (i.e., conscious and shaped or influenced by group 

life). Also, the participants described final actions portrayed as being shaped by participants’ 

needs, wants, desires-- revealing that participants themselves were being interpretive (Blumer, 

1969). 

The theme of the participants’ manifesting awareness and knowledge of cooking fire 

smoke, and uniquely interpreting the symbolic meaning of cooking fire smoke based on their 

own lived experience, not only demonstrates realities of the participant’s world view but also 

accounts for the individual’s unique minded response—in the form of symbolic actions and 

thought processes about cooking fire smoke.   
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An example this is provided in the following dialogue by Participant 14. In answer to the 

question, “Does the heating smoke affect children?”, Participant 14 responded “Yes, it is 

affecting them.” It is implied that through life experience the participant had established a 

symbolic meaning of what smoke means to her. For this participant—as with most of the 

participants—this symbolic meaning of smoke relative to the health of her children had few 

positive connotations.  Most often, smoke had produced negative consequences in regard to 

affecting her child’s life. Also, on the basis of these symbolic meanings, Participant 14 took 

interpretive action sometimes despite the negative associations relative to smoke—explaining, 

for example, “The smoke doesn’t help, but the heat is necessary.”  

The present study revealed that the participants were (a) aware of their actions, (b) 

knowledgeable about symbolic meanings and (c) interpretive in considering the symbolic 

meaning of cooking fire smoke. All these three aspects—awareness, knowledge, and interpretive 

processes—should be understood and considered by all stakeholders who attempt to change 

individual behaviors (e.g., regarding the sustained adoption of clean burning systems). This 

theme also reminds us that as stakeholders attempting to encourage protective actions, we should 

not assume that a population’s lack of understanding is due solely to their individual actions. For 

example, most prior research evidence has indicated that in similar groups of women, a majority 

of the participants were mostly unaware of the dangers of cooking fire smoke. In contrast, the 

present study found that a large majority of participants were aware of, and knowledgeable 

about, the dangers of cooking fire smoke. In addition, as a result of these dangers, this population 

took this population took actions—purposeful, minded actions that were shaped or influenced by 

the population’s symbolic meanings of objects—to reduce or avoid exposure to cooking fire 

smoke. 
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Traditional Ways  

The present study found a theme of “traditional ways” in HAP-related behaviors and 

actions among Ethiopian women; the importance of understanding traditional practices is evident 

in the literature. For example, Prasadjo et al. (2015) did not sufficiently take into consideration 

their participants’ socially derived symbolic meanings and the internalized perceptions of these 

symbolic meanings that often reinforce engaging in traditional actions. Without consideration of 

this symbolic meaning–interpretation–action paradigm—which is the formative basis for human 

behavior—the behavioral intervention that these researchers implemented yielded inconclusive 

results. In addition, Bielecki and Wingenbach (2014) described three interrelated functional, 

cultural and social domains. They provided examples of use of traditional fires because members 

of the the community were accustomed to interacting with open biomass fires since birth. 

Hollado et al. (2017) also found that living traditionally is an important aspect of life in Peru, and 

firewood collection was viewed by many as a welcomed social opportunity; they discussed that 

social and cultural norms and beliefs are key factors that affect sustained use. Rhodes et al. 

(2014) found that specific norms influenced cooking practices and sustained adoption. Akintan, 

Jewitt, and Clifford (2018) reported that often participants continued to use biomass fuels for 

practical and cultural reasons. HAP interventions should consider the social and cultural contexts 

of the situation. 

When describing traditional practices, the participants in the present study clearly 

indicated how the symbolic meaning of an object (for example, cooking fire smoke) is 

understood by the participant’s interaction with social influences (for example, peers, family 

members). The theme of “traditional way” illustrates how social influence helps to ascertain the 

symbolic meanings of objects for the individual; for example, the theme clarifies how the 
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socially derived symbolic meaning of the object is conveyed by the individual’s social 

interactions. This symbolic meaning is then uniquely interpreted by the individual, and as a result 

of this interpretation, the individual performs an action. Symbolic meaning derived from social 

interaction is evident in some of the HAP literature. Martin et al. (2013) found that when 

neighbors of study participants shared positive comments regarding an improved stove, the 

participants’ desire to own a similar stove increased. Also, the authors noted that messaging from 

community leaders increased the desire and likelihood of changing cooking behaviors. This 

observation further supports the conclusion that the symbolic meaning—interpretation—action 

paradigm is foundational. 

A person’s actions are based on interpretation of the symbolic meaning of the object 

(e.g., clean-burning system) on the basis of other socially derived symbolic meanings (Blumer, 

1969). As an example, the preferred action of the change agent may be that the participant 

engages in sustained adoption of a clean-burning system. Without this social interaction and 

shared meaning conveyed by their peers, an individual may still view the clean-burning system 

based on previous social symbolic meanings because no new symbolic meaning has been 

expressed to them-- they may consider the object’s symbolic meaning as another device for 

cooking food. The individual then engages in interpretive process in which they consider their 

wishes, wants, objectives, self-image, actions and anticipated actions of others, the results of 

actions, and the available means for achieving those objectives. The individual may or may not 

use an object (e.g., a clean-burning system) as intended or may still consider only certain types 

of smoke harmful (wood vs. dung vs. charcoal vs. tobacco) or smoke as a source of heat—

because no new socially derived symbolic meaning was conveyed or reinforced by their peers. 
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Therefore, the tendency of individuals to interpret the symbolic meaning of an object—

the formal element that guides behavior and results in individuals acting in traditional ways—as 

demonstrated in this study is paramount to understand. We cannot influence behavior related to 

an object (e.g., clean-burning system) without first influencing the symbolic meaning of that 

object or similar objects (e.g., biomass stove) has for the individual. Changing traditional ways 

requires much more than providing access to clean-burning systems or limiting the effects of 

poverty through subsidizing fuel costs. We need to influence the socially derived symbolic 

meaning of the object among the target population.  

Perceived Powerlessness and Lack of Agency   

The theme of perceived powerlessness and lack of agency found in this present study was 

also found in the study by Martin et al. (2013). Studies have shown that adoption may be limited 

by lack of user awareness, uncertainty, peer influence, economics and risk avoidance actions 

(Beltramo et al., 2015; Jeuland et al., 2015).  

Previous research also addressed potential interventions that could help overcome a life 

circumstance that led a participant to express a sense of perceived powerlessness and lack of 

agency. Barnes et al. (2004a) emphasized the importance of providing social and community 

support mechanisms. For example, communities could provide households with accessible, 

affordable home improvement materials that could reduce exposure to smoke. The authors also 

discussed that the community could serve as a resource center and, for example, provide a 

second adult caregiver to watch children while the mother cooks. Providing community-

supported group childcare assistance for mothers during cooking periods could empower 

participants and enhance individual-level behaviors leading to sustained stove adoption.  
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Other examples from the literature that convey a sense of perceived powerlessness and 

lack of agency are described by Barnes et al. (2004b). For example, inoperable windows were 

observed and this was necessary because closed windows provided security, privacy, and 

warmth. Perceived powerlessness and lack of agency are augmented by the lack of education. 

Prasadjo et al. (2015) noted that limited education was a barrier their ability to successfully 

engage in the behavior interventions (e.g., less use of biomass fuels). 

The theme of a perceived sense of powerlessness among the participants, which is “there 

is nothing they can do to avoid the dangers of cooking fire smoke,” is another key aspect to 

understand. Participants in the present study stated that they cannot change the type of stove they 

use and they cannot do anything to avoid inhaling smoke. This expression of a perceived lack of 

agency was often followed by statements regarding actions that were protective of health (e.g., 

“we open windows”).  The co-occurrence of such seemingly antithetical statements is difficult to 

understand and to resolve. In such cases, the implications that the participants identified—in the 

context of their interpreted understandings of their symbolic actions—are different from the 

implications that an outsider would identify in the context of the outsider’s own interpreted 

understanding, for example, implications regarding being protective.  

Simultaneously, these descriptions of the participants’ sense of powerlessness and/or lack 

of agency offer an opportunity in this research context. The fact that the participant is often 

taking some action—regardless of whether the participant is aware that the action is beneficial or 

protective—is the key component on which to focus.  Providing reinforcing social cues to help 

participants realize that they already engage in beneficial actions—thereby attempting to 

influence their symbolic meaning–interpretation–action paradigm—could be a first step in 

initiating repetitive and reinforcing positive actions. 
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Opportunities for Clarification and Education  

The participants in the present study communicated courses of action that could reduce 

their exposure to cooking fire smoke. Participant responses often indicated opportunities to 

enhance awareness of the potential or actual health effects and preventative measures that could 

reduce exposure to cooking fire smoke. 

Coriolano et al. (2011) provided an example of the importance of considering 

opportunities for clarification and education and discussed the significance of the knowledge 

exchange between the CHWs and participants to enhance understanding and provide 

clarification. Jeuland et al. (2015) found that the use of alternative cooking technologies was 

associated with such contextual factors such as education level, access (e.g., fuel supply and 

geography), family size, gender, risk aversion, and patience. Akintan, Jewitt, and Clifford (2018) 

found that participants were aware of symptoms of exposure (e.g., headaches, tears)—but not 

diseases related to HAP exposure. Martin et al (2013) found that most participants were very 

aware of information related to health initiatives for malaria and sanitation but unaware of the 

long-term health effects of cooking fire smoke exposure or the benefits of reduced exposure to 

cooking fires. Barnes et al. (2004a, 2004b) observed children inside kitchens and near stoves for 

long periods of time when biomass fuels were being used. Martin et al. (2013) identified that 

participants were unaware of improved efficiency of certain types of cleaner burning systems 

compared to biomass fuel stoves.  

The theme of opportunities for clarification and education indicated a need for future 

research on HAP from cooking fire smoke. As stated, in this study the study participants were for 

the most part aware and knowledgeable and communicated courses of action that would reduce 

exposure to cooking fire smoke. They often indicated opportunities to enhance awareness of 
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preventative measures that can reduce exposure to cooking fire smoke. This is an important 

theme in this study because if we can understand the socially derived symbolic meaning that 

motivates existing positive actions, we can encourage similar actions that are also protective 

from smoke in this population and others. Martin et al. (2013) reported that respondents who 

failed to sustain the adoption of the cleanest burning cooking system increased their risk of 

exposure, and therefore, education is important to ensure the sustainability of the intervention. 

Coriolano et al. (2011) showed that after providing an educational intervention, there was a 

decrease in the use of biomass fuels in study homes.   

 
Access and Poverty 
 

There is consistent evidence that HAP exposure related to cooking fires are influenced by 

poverty, access to clean fuels, lack of education about health threats, value of smoke, culture, 

lack of training for non-traditional stoves, poor quality and improper design of non-traditional 

stoves, the role of the primary cook in the household, being a child cared for directly by the 

primary cook, and the contextual environment such as living in rural areas (Barnes et al., 2004a; 

Barnes, Mathee, Shafritz, Krieger, & Zimicki, 2004b; Barnes, Mathee, & Moiloa, 2005; 

Edelstein, Pitchforth, Asres, Silverman, & Kulkarni, 2008; Jin, Ma, Chen, Cheng, Baris, & 

Ezzati, 2006; Keil, Kassa, Brown, Kumie, & Tefera, 2010; Kumar et al., 2008; Kuo, Thompson, 

Lee, Romero, & Smith, 2011; Mobarak, Dwivedi, Bailis, Hildeman, L., & Miller, 2012; 

Mukhopadhyayet et al., 2012; Silk et al., 2012; Parker et al., 2008; Sukhsohale, Narlawar, 

Ughade, & Kulkarni, 2012).  

In this study, participants said that access to electricity and poverty are factors in 

participants’ decisions to not use electric stoves or other means to reduce HAP exposure. 

Participants explained that in their social world, access (e.g., lack of electricity) and poverty 
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clearly affected their actions. However, far too often in the body of HAP research, access and 

poverty are thought to be the paramount cause of sustained exposure to cooking fire smoke. 

Therefore, many researchers have proposed that improving the factors of access to clean fuels or 

alternative energy sources and poverty is the solution to HAP-exposure related to cooking fires. 

Many such proposals have disregarded or discounted symbolic meaning and its profound effects 

on human actions related to HAP exposure. However, as the findings of the present study 

indicate, researchers and others who want to influence HAP-related behavior cannot ignore the 

symbolic meaning that HAP has to the participant, because this meaning profoundly affects 

actions beyond just providing clean fuels and technologies (e.g., a free clean-burning system and 

free fuel).   

 
God’s Will   

Not all participants in the present study expressed a forthright position of God’s role as 

the determinant of the health and livelihood of the family members, but those who did, expressed 

a strong faith in God. The thought that the will of God will protect the participants from harm 

emerged as an important theme in this study. For example, it is God’s will that individual family 

members will be protected from the harms of smoke, or it is God’s will that the participant will 

be provided with the opportunity of good fortune to attain an electric stove. This spiritual 

reliance on a higher power serves a practical purpose when one considers the results of the 

participants’ spoken words. The fact that the participants themselves see God as a protector 

provides another opportunity when considering how to influence protective actions regarding 

cooking fire smoke. The opportunity is to build on an existing belief system to help participants 

help themselves.  
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For example, the theme “God’s Will” may provide an opening to appeal to the participants’ 

existing belief systems and encourage participants to engage in protective actions to reduce 

exposure to cooking fire smoke and allow God to assist in protecting from harm. This type of 

messaging, focusing on God’s protecting them and using God’s messengers’ (e.g., pastor) to 

encourage protective actions, is an opportunity for religious leaders to participate as agents of 

change. In other words, we can capitalize on an existing belief system—the belief in God. By 

engaging participants in social dialogue to influence the symbolic meanings of HAP, we can 

more effectively influence the participants’ interpretive processes to affect fundamental changes 

in actions surrounding cooking fire smoke exposure. The importance of using leaders to send 

messages was noted by Martin et al. (2013). Participants believed in the benefits of cleaner 

cooking systems when they were communicated by community leaders. Martin et al. also 

emphasized that delivering behavior change messaging via churches, community radio, and 

schools may help change behavior. 

Limitations    

This study was limited by the outside researcher’s being a “cultural stranger” and because 

rules and norms have been internalized by both the researcher and the participants. To limit the 

effect of observer bias, the researcher was not always present during an entire interview, and in 

some interviews the researcher was not present at all (see detailed discussion under “Rigor”). 

The consequent reliance on the research assistants—who were conducting the research entirely 

in a local dialect—was in itself another a limitation.  The participants in the study were unable to 

read, speak, or understand English. Regardless of efforts to minimize this limitation (see 

“Rigor”)—the research assistants were not native English speakers. This limitation constrained 



163 

 

the level of in-depth discussion that the research assistants could engage in to best interpret the 

results.  

Another limitation was the constraint due to time limitations in the use of theoretical 

sampling. Because the study was conducted onsite in Ethiopia on a limited budget, the study was 

limited to a time period of approximately one month. Approximately two weeks onsite was 

dedicated planning and training the research assistants, and approximately two weeks were 

dedicated to data collection (i.e., conducting the semi-structured interviews). Ideally, additional 

opportunities would have created at additional points in the data collection process. During these 

additional points during the research process a discussion would occur and a decision made to 

determine what additional data to collect (e.g., what questions to ask during the interview) to 

further develop conceptual understanding.  

 

Implications for Future Research    

These study findings can help convey knowledge to those seeking to implement change 

that it would be counterintuitive for the change agents to focus on cooking fire smoke as, for 

example, being only dangerous. This research found that the participants knew that cooking fire 

smoke helps to protect the integrity of thatched roofs (i.e., by killing insects), and the participants 

used this knowledge by taking individual interpretive actions (e.g., in using cooking fire smoke) 

to rid the roof of damaging insects. This research also conveys the socially derived symbolic 

interactions that influence participants and the fundamental actions related to cooking fire 

smoke. The symbolic actions identified in this research help clarify how a change agent can 

encourage protective actions through peers for example, and focus on exposure-reducing actions 
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pertaining to safe or better fire location, child location, ventilation, and cooking practices. Using 

such data, one can begin to understand the symbolic meanings and interpretations that guide the 

choices families and individuals make in relation to potential cooking fire smoke exposure. On 

the basis of this understanding, one can identify ways to compliment and influence individuals’ 

awareness, knowledge, and interpretations and their social pathways to effect symbolic actions—

in order to reduce cooking fire smoke exposure. Jeuland et al. (2015) argued, for example, that 

preference and circumstance are among the most significant factors leading to low rates of 

sustained use. 

Evidence suggests that cleaner burning cooking fuels and alternative energy sources (e.g., 

ethanol, biogas, electricity, solar, liquefied petroleum gas) must be prioritized over improved 

stoves (e.g., vented, high efficient biomass fuel burning stoves) to achieve adequate exposure 

reductions and potential health benefits when considering replacement of traditional stoves 

(Brauer et al., 2013; Johnson & Chiang, 2015; Yadama, Peipert, Sahu, Biswas, & Dyda, 2012). 

This reality is further complicated by lack of sustained use of a clean-burning system due to 

concurrent use of traditional stoves and or abandonment of these new systems (Lewis & 

Pattanayak, 2012; Ruiz-Mercado, Masera, Samora, & Smith, 2011; Ruiz-Mercado, Canuz, 

Walker, & Smith, 2013; Ruiz-Mercado & Masera, 2015)—especially in poor communities 

(Kumar & Mehta, 2016; Lewis & Pattanayak, 2012; Yadama et al., 2012).  

Only the cleanest burning stoves (e.g., ethanol, biogas, electricity, solar, liquefied 

petroleum gas) may be able to achieve WHO’s PM2.5 air quality guidelines and sustained adoption 

is paramount (WHO, 2014). This emphasizes the extreme importance of previous research 

focusing on behavior change interventions and measuring behavior change within the HAP 

phenomena, including ventilation practices, child location practices, improved stove adoption 
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and sustained use, and addressing exposure-reducing or producing actions. Understanding and 

addressing these behaviors should be the foundation for future HAP-related behavior change 

investigations.  

Finally, most intervention studies (e.g., introduction of an improved biomass stove or 

liquefied petroleum gas (LPG) stoves) identified in the literature review were completed without 

theory or methodically based behavior change modalities. As a result, many have proved to be 

unsuccessful at achieving full adoption or sustained use (Cundale et al., 2017; Romieu et al., 

2009; Smith et al., 2011). 

Conclusion 

Key Findings 

The initial intents of this research were to explore 

§ the socially derived symbolic meaning attributed to HAP, and investigate how these 

meanings influence behavior;  

§ how, when, and in what situations individuals form symbolic meaning related to 

HAP, and how that symbolic meaning subsequently influences actions and behavior; 

and  

§ actions and behaviors associated with HAP-exposure (with either positive or negative 

health consequences).  

Almost all components of each of these three areas of exploration have been discussed in 

the results and discussion sections. What now remains to be discussed is a theoretical description 

or an expressed deep understanding of the phenomenon as a whole. Indeed, this discussion is 

fundamental to all grounded theory research. Accordingly, the following description of the deep 
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understanding of the phenomenon as a whole is grounded in the data and the analysis of the data 

considered during this research. This section will therefore describe how all of the identified 

themes interrelate to create a comprehensive, theory-based, deep understanding of the 

participants’ symbolic meaning and behavior related to HAP. The purpose of this summary is to 

advance our understanding of this phenomenon and “ground” our theoretical understanding of 

the participants’ symbolic meaning of HAP and related actions.  

The present study’s findings indicate that the participants’ internalized processes and the 

meanings that affect those process differ from those of an outsider. These differences in 

internalized processes arose from factors related to differences in social experience of the 

participants and the outsider–researcher. One consequence of these differences was that in many 

instances participants performed actions that may have differed from those expected by an 

outsider. Notably, these actions were different because individuals have unique life experiences 

and in any given moment in time are engaged in changing social circumstances—each 

contributing to different symbolic meanings of entities in which the individual engages. We also 

each have unique and different influences that differentially affect our individual interpretation 

process (e.g., wishes, wants, desires; Blumer, 1969).  

Factors that influence HAP-related behavior have variable effects that are based on the 

individual’s symbolic meanings and interpretations that effect action. Such factors can be 

considered to be either immutable or mutable. In this consideration, a factor’s immutability or 

mutability is determined by the lived experience and current reality of the participant. An 

immutable factor is a factor that cannot be changed, yet has a relatively strong influence on the 

symbolic meaning and/or on internalized decision making in relation to an entity in the 

participant’s world relative to HAP-related behavior. These meanings and interpretive decisions 
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then guide actions. A mutable factor is a factor that has a relatively weak influence on the 

symbolic meaning and/or the internalized decision making in relation to an entity in the 

participant’s world relative to HAP-related behavior, and thus can be changed. These meanings 

and interpretive decisions then guide actions. Figure 2 (below) provides a visual depiction of 

how an individual’s symbolic meanings and interpretive processes can influence a factor’s effect 

(i.e., the factor becomes more or less mutable), and therefore the factor has a greater or less 

effect on HAP behavior. 

Figure 2. An individual’s symbolic meanings and interpretive processes influence a factor’s 
effect—therefore a factor becomes more or less mutable 
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Notably, it is not the factor itself that that has the most influence in changing socialized 

meaning or the individual’s interpretation of the world and resulting actions. A factors’ 

likelihood of having a more-or-less profound influence on the individual is based on the 

participant’s social world and current reality—not on the factor itself. In other words, if we want 

to influence behavior in relation to the many factors that could ultimately, in some way effect 

action, we should not focus on the factor itself but rather on the individual. This focus on the 

mutability or immutability may potentially have the greatest effect on individual behavior.  

For example, in relation to one of the categorical themes identified in this research, 

“God’s Will”. If we as researchers want to ultimately influence behavior, we should not focus on 

what “God’s Will” means (i.e., the factor itself), nor on how “God’s Will” is interpreted by the 

larger whole. Instead, we must focus on the individual and the symbolic meaning of “God’s 

Will” for the individual and how “God’s Will” is interpreted by each individual. The level to 

which the concept of “God’s Will” affects individual behavior is variable and changeable (i.e., 

mutable or immutable) and depends on the symbolic meaning for the individual and, for that 

individual, depends on the influences during interpretation.  

In other words, we must first understand how immutable or mutable a factor is for the 

individual. That is, we must ask “In relation to an entity in the participant’s world relative to 

HAP-related behavior, does the factor have a strong or weak influence on the symbolic meaning 

or on the internalized decision-making process?” As another example, an outsider who wants to 

determine how to influence behavior related to an immutable factor should consider that current 

action is based on the target population’s meaning–interpretation–action paradigm.  

Accordingly, in designing behavioral intervention programs, the outsider should not 

focus on changing the factor but rather on understanding if the factor is immutable or mutable for 
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the individual. Therefore, immutable factors cannot be ignored, and we should attempt to 

understand these factors at the individual level.  We need to understand a factor’s symbolic 

meaning at the individual level, in terms of the individual’s wants, needs, and desires. This is 

important because, as proposed in this discussion, it is the individualized mutability or 

immutability of factors that most affect individual action.  

If future researchers consider this theoretically based description of the participants’ 

symbolic meaning of HAP and related actions, than this could advance HAP-related science 

considerably. This discussion, grounded in the data collected and analyzed while conducting this 

research, will ideally create researchers who understand the need to focus on the individual and 

not the perceived cause. Future stove researchers and program implementers also need to 

remember that the HAP solution is not simply providing an antidote (e.g., clean-burning system). 

Considering mutability or immutability of HAP-related factors could be important for 3 billion 

people who continue to cook with biomass fuels or have not yet engaged in sustained use of a 

clean-burning cooking system.  

Key Summary 

Over the past two decades researchers have overlooked basic human motivations for 

behavior and introduced technological solutions like an “improved stove”, solutions that have 

mostly been unsuccessful, leading to non-exclusive use of these introduced stoves and fuels over 

time. Grounded theory focuses on socially influenced internalized meaning of, for example, 

smoke, and allows for a complete understanding of the HAP-behavior-exposure phenomenon. 

The grounded theory approach, and its focus on meaning attributed to and derived from the 

inanimate and animate world, would allow us to understand why humans persist in cooking and 
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heating their homes with biomass fuels. Understanding, for example, that people may view an 

open fire as “warm” vs. “toxic”—is a critical first step in creating meaningful behavioral 

interventions programs that can reduce exposure to smoke. 

According to Blumer (1969), an individual’s social interactions with peers conveys the 

individual’s perceived symbolic meaning of, for example, a stove. In addition, through an 

interpretive process, the individual will decide how she will use or not use the new stove a new 

stove. In this interpretive process, an individual may consider any of a number of relevant 

factors, including the individual’s wishes, wants, objectives, self-image, actions (including both 

actions performed by the individual and the anticipated actions of others), the results of actions, 

and the available means for achieving the participant’s objectives. Over the past three decades, 

organizations have altruistically provided individuals with clean-burning stoves, only to see that 

the donated stoves went unused or were not used as the agencies intended.  

Equally important in Blumer’s theory of symbolic interaction is one of his conclusions, 

that actions can be started, stopped, and or transformed based on the indication the symbolic 

meaning has to the individual within the interpretation process of a meaning-interpretation-action 

paradigm (Blumer, 1969). This interpretation process is profound because actions are based on 

interpretive processes that are themselves based on socially derived symbolic meanings. 

Changing the socially derived symbolic meaning (i.e., providing a free stove) alone does not 

change lines of actions. Actions are based not only on available means (i.e., an affordable stove) 

but also on wishes, wants, objectives, self-image, actions and anticipated actions of others, and 

results of actions. 

Finally, the HAP-related evidence also suggests that for stove intervention programs to 

be successful, investigating individual perceptions of stove technologies (e.g., intrinsic and 
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extrinsic values of clean-burning solutions) is not sufficient. Instead, in designing or identifying 

strategies to achieve sustained clean-burning system adoption, researchers must consider the 

social world of the participants, and the mutability of influencing factors that determine stove 

use.  

Concluding Remarks 

This foundational research provides an important example of how using an established 

behavioral theory and appropriate methodologies to analyze qualitative data (e.g., grounded 

theory) can identify data that are crucial to understand and influence behavior related to HAP 

exposures. This is important for all future HAP-related behavioral research because of the now 

widely accepted reality that after decades of focusing on low cost, accessible technology-focused 

solutions, we have been unable to attain sustained adoption in most settings.   

  



172 

 

References 

Akintan, O., Jewitt, S., & Clifford, M. (2018). Culture, tradition, and taboo: Understanding the 

social shaping of fuel choices and cooking practices in Nigeria. Energy Research & 

Social Science, 40, 14-22. 

Barnes, B., Mathee, A., Shafritz, L. B., Krieger, L., & Zimicki, S. (2004a). A behavioral  

intervention to reduce child exposure to indoor air pollution: Identifying possible target 

behaviors. Health Education and Behavior, 1-12. 

Barnes, B., Mathee, A., Shafritz, L. B., Krieger, L. Shafritz, L., Favin, M., & Sherburne, L.  

(2004b). Testing selected behaviors to reduce indoor air pollution exposure in young 

children. Health Education Research, 19, 543-550. doi: 10.1093/her/cyg075 

Barnes, B., Mathee, A., & Moiloa, K. (2005). Assessing child time-activity patterns in relation to  

indoor cooking fires in developing countries: A methodological comparison. International  

Journal of Hygiene and Environmental Health, 208, 219-225. doi: 

10.101.1016/j.ijheh.2005.01.022 

Beltramo, T., Blalock, G., Levine, D. I., & Simons, A. M. (2015). The effect of marketing  

messages and payment over time on willingness to pay for fuel-efficient cookstoves.  

Journal of Economic Behavior & Organization, 118, (2015), 333–345.  

Blumer, H. (1969). Symbolic interactionism: Perspective and method. London: University of  

California Press. 

Bielecki, C., & Wingenbach, G. (2014). Rethinking improved cookstove diffusion programs: A 

case study of social perceptions and cooking choices in rural Guatemala. Energy Policy, 

66, 350-358. 

Brauer, M., Freedman, G., Frostad, J., Donkelaan, A. V., Martin, R. V., Dentener, F….Cohen, A.  



173 

 

(2013). Ambient air pollution exposure estimation for the global burden of  

disease 2013. Environmental Science & Technology, 50(1), 79-88. 

Coriolano, M. W. L., Lima, M. M., Sette, G. C. S., Sarinho, E. S. C., & Lima, L. S. (2011). 

Impact that an educational intervention carried out by community health agents has on 

environmental conditions in the households of children with asthma. Jornal Brasileiro de 

Pneumologia, 37(3), 317-325. 

Edelstein, M., Pitchforth, E., Asres, G., Silverman, M., & Kulkarni, N. (2008). Awareness of 

health effects of cooking smoke among women in the Gondar  region of Ethiopia: A pilot 

study. BMC International Health and Human Rights, 8(10), 1-8. doi: 10.1186/1472-

698X-8-10 

Hollado, J.,Wiliams, K. N., Miele, C. H., Danz, D., Harvey, S. A., & Checkley, W. (2017).  

Perceptions of improved biomass and liquefied petroleum gas in Puno, Peru: Implications 

for promoting sustained and exclusive adoption of clean cooking technologies. 

International Journal of Environmental Research and Public Health, 14(182), 1-14.  

Jeuland, M. A., Bhojvaid, V., Kar, A., Lewis, J. J., Patange, O., Pattanayak, O….Ramanathan, V.  

(2016). Preferences for improved cook stoves: Evidence from rural villages in north 

India. Energy Economics, 52, 287-298.  

Jewitt, S., & Baker, K., (2012). Risk, wealth and agrarian change in India: Household-level  

hazards vs. late modern global risks at different points along the risk transition.  

Jin, Y., Ma, X., Chen, X., Cheng, Y., Baris, E., & Ezzati, M. (2006). Exposure to indoor air 

pollution from household energy use in rural China: The interactions of technology, 

behavior, and knowledge in health risk management. Social Science and Medicine, 

62(12), 3161-3176. doi: 10.1016/j.socscimed.2005.11.029 



174 

 

Johnson, M. A., & Chiang, R. A. (2015). Quantitative guidance for stove usage and performance  

to achieve health and environmental targets. Environmental Health Perspectives, 123, 

820-826. 

Keil, C., Kassa, H., Brown, A., Kumie, A., & Tefera, W. (2010). Inhalation exposures to 

particulate matter and carbon monoxide during Ethiopian coffee ceremonies in Addis 

Ababa: A pilot study. Journal of Environmental and Public Health, 1-8. doi: 

10.1155/2010/213960 

Kumar, P., & Mehta, S. (2016). Poverty, gender, and empowerment in sustained adoption of  

cleaner cooking systems: Making the case for the refined measurement. Energy Research 

& Social Science, 19, 48-52.  

Kumar, V., Mohanty, S., Kumar, A., Misra, R. P., Santosham, M., Awashi, S., Baqui, A. H., . . .  

Darmstadt, G. L. (2008). Effect of community-based behavior change management on 

neonatal mortality in Shivgarhy, Uttar Pradesh, India: A cluster-randomized controlled 

trial. The Lancet, 372, 1151-1162. 

Kuo, D., Thompson, L. M., Lee, A., Romero, C., & Smith, K. R. (2011). Unintended benefits: 

Leadership skills and behavior change among Guatemalan fieldworkers employed in a 

longitudinal household air pollution study. International Quarterly of Community Health 

Education, 31, 311-330. doi: 10.2190/IQ.31.4.b 

Lewis, J., & Pattanayak, S. (2012). Who adopts improved fuels and cookstoves? A systematic  

review.  Environmental Health Perspectives, 120, 637-645. 

Martin, S. L., Arney, J. K., Muellaer, L. M., Kumakech, E., Walugembe, F. & Mugisha, E.  



175 

 

(2013). Using formative research to design a behavior change strategy to increase the use 

of improved cookstoves in peri-urban Kampala, Uganda. International Journal of 

Environmental Research and Public Health, 10, 6920-6938. doi:10.3390/ijerph10126920 

Mobarak, A. M., Dwivedi, P., Bailis, R., Hildeman, L., & Miller, G. (2012). Low demand for 

nontraditional cookstove technologies. PNAS, 109, 10815-10820. 

Mukhopadhyay, R., Sambandam, S., Pillarisetti, A., Jack, D., Mukhopadhyay, K., Balakrishnan, 

K., . . . Smith, K. R. (2012). Cooking practices, air quality, and the acceptability of advanced  

cookstoves in Haryana, India: An exploratory study to inform large-scale interventions. 

Global Health Action, 5(19016), 1-13.  

Silk, B. J., Sadumah, I., Patel, M. K., Were, V., Person, B., Harris, J….Cohen, A. L. (2012). A  

strategy to increase adoption of locally-produced, ceramic cookstoves in rural Kenyan 

households. BMC Public Health, 12(359), 1-10. 

Parker, E. A., Israel, B. A., Robins, T. G., Mentz, G., Lin, X., Brakefield-Caldwell, W….Lewis,  

T. C. (2008). Evaluation of community action against asthma: A community health 

worker intervention to improve children’s asthma-related health by reducing household 

triggers for asthma. Health Education and Behavior, 35, 376-395. doi: 

10.1177/1090198106290622.  

Rhodes, E. L., Dreibelbis, R., Klasen, E., Naithani, N., Baliddawa, J., Menya, D….Checkly, W. 

(2014). Behavioral attitudes and preferences in cooking practices with traditional open-

fire stoves in Peru, Nepal, and Kenya: Implications for improved cookstove interventions. 

International Journal of Environmental Research and Public Health, 11, 10310-10326.  

Ruiz-Mercado, I., Masera, O., Samora, H., & Smith, K. R. (2011). Adoption and sustained use of  

improved cookstoves. Energy Policy, 39, 7557-7566. 



176 

 

Ruiz-Mercado, I., Canuz, E., Walker, J. L., & Smith, K. R. (2013). Quantitative metrics of stove  

adoption using stove use monitors (SUMs). Biomass Bioenergy, 57, 136-148.  

Ruiz-Mercado, I., & Masera, O. (2015). Patterns of stove use in the context of fuel–device 

stacking: Rationale and implications. EcoHealth. doi: 10.1007/s10393-015-1009-4 

Sukhsohale, N. D., Narlawar, U. W., Ughade, S. N., & Kulkarni, H. (2012). Even partial 

reduction of biomass fuel use may improve the respiratory health of rural women in 

Central India. International Journal of Lung Disease, 16, 423–425. 

World Health Organization. (2014). WHO Indoor Air Quality Guidelines: Household Fuel 

Combustion. Geneva: World Health Organization. 

Yadama, G. N., Peipert, J., Sahu, M., Biswas, P., & Dyda, V. (2012). Social, economic, and  

resource predictors of variability in household air pollution from cookstove emissions. 

PLoS One, 7(10), e46381.      

 

 

 

 

 

 

 
  



177 

 

APPENDIX:  

HAP-Qualitative Interview Questions 

 
1. First, I love Ethiopian food…so please tell me about the most recent meal that you 

cooked for your family? Please describe using sights, sounds, smells, touch, and tastes 

you remember. (wait)  

Probe: if they do not talk about these issues, probe with the questions below. 

• Sights? Sounds? Smells? Touch? Tastes? 

 

2. Can you describe how cooking and preparing to cook food each day affects your daily 

activities? How does cooking or preparing to cook affect other family members’ daily 

activities? (wait) For your parents (wait), children (wait), husband (wait), other family 

members…? 

 

Probe: if they do not talk about these issues, probe with the questions below. 

• How does stove type(s) used to cook affect your daily activities…please describe? 

How about other family members? 

• How does fuel(s) type used to cook affect your daily activities…please describe? 

How about other family members? 

 

3. How do you and your family CHOOSE the type of stove(s) you use to cook? How 

about the type of fuel(s)? 

Probe: if they do not talk about these issues, probe with the questions below. 
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• What type of fuel(s) and stove(s) do you and your family use? Please describe in 

detail? 

• What type of stove do you and your family PRIMARILY use to cook? What 

contributes to this choice? Please describe in detail? 

• What type of fuel do you and your family PRIMARILY use to cook? What 

contributes to this choice? Please describe in detail? 

• (If the family uses more than one type of stove or type of fuel ask…) Could you 

describe why you sometimes use a second type of stove? What contributes to this 

choice? (and/or ask…) Could you describe why you sometimes use a second type 

of fuel? What contributes to this choice? 

o If so what do you and your family like or dislike about using one type of 

stove and/or fuel more than the other? 

• Do any of these factors affect your choice: Advantage or disadvantages of smoke 

(e.g., smoke helps warm the home)? Housing structure (e.g., ventilation sources)? 

Cost? Culture (e.g., preference for traditional cooking practice and resultant food 

quality and taste)? Living environment itself (e.g., rural area)? Access to different 

type of fuels?  

 

4. Tell me more how cooking traditions, culture, life circumstance, and other factors 

influence you and your family’s preferences in regard to cooking stove or fuel type 

used? 

Probe: if they do not talk about these issues, probe with the questions below. 
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• What life circumstances (e.g., cost, access, knowledge of options, etc.) affect you 

and your family’s CHOICE of the type of stove you use? Please describe in detail? 

• What other factors affect you and your family’s CHOICE of using a particular 

stove? Please describe in detail? 

• What other factors affect you and your family’s CHOICE of using a particular 

fuel? Please describe in detail? 

• Are there positive health effects of one stove type or type of fuel? 

• Are there negative health effects of one stove type or type of fuel?  

• Did you and your family ever want to use for example, charcoal instead of wood, 

or gas instead of charcoal, etc.? 

o If yes or no…tell me more about the CHOICE of stove and/or fuel type for 

you and your family? 

o What are the advantages and disadvantages that helped you and your family 

decide which stove and/or fuel to use? 

o What were the barriers that kept you and your family from using a different 

stove and/or fuel type? 

• Do other families or others you know choose different stove types and/or fuels? 

o If yes or no…tell more about your thoughts regarding their choice or lack of 

choice to use different stoves and/or fuel types? 

§ What do you and your family think are THEIR advantages or 

disadvantages to using a stove or a fuel type? 
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§ What do you and your family think are THEIR barriers to using a 

certain stove or a fuel type? 

 

5. Can you tell me more about how the about the SMOKE produced by one type of stove 

used and/or fuel type? Describe using sights, sounds, smells, touch, tastes you 

remember. 

Probe: if they do not talk about these issues, probe with the questions below. 

• Sights? Sounds? Smells? Touch? Tastes? 

 

6. What type of actions/behaviors have you and your family taken to increase or decrease 

the amount of SMOKE in your home? 

Probe: if they do not talk about these issues, probe with the questions below. 

• Did the smoke produced by one type of stove or fuel type ever change your 

behavior related to preparing or cooking a meal? Please describe in detail? 

• Did the smoke produced by one type of stove or fuel type ever change the behavior 

of other family members? (wait) …parents (wait), children (wait), husband (wait), 

other family members…?  

• In regards to amount of SMOKE how did one type of stove and/or fuel type 

compare to other types of stoves and/or fuel types? 

• Please describe in detail the positive effects of more smoke being produced by the 

cooking fire?  
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• Please describe in detail the negative effects of more smoke being produced by the 

cooking fire?  

 

7. Please describe in detail in regard to how you or your family think SMOKE from a 

cooking fire using wood, dung, charcoal, etc. is good for an adult’s health? How about 

bad for an adults health? (wait) Please describe in detail in regard to how you or your 

family think SMOKE from a cooking fire using wood, dung, charcoal, etc. is good for 

a child’s health? How about bad for a child’s health? 

Probe: if they do not talk about these issues, probe with the questions below. 

• Have potential negative health effects from smoke ever altered you or your 

family’s choice of stove or fuel type? Please describe in detail? 

• Have potential negative health effects from smoke ever altered you or your 

family’s choice of stove or fuel type? Please describe in detail? 

• Have you or your family ever had any negative health effects from the smoke 

produced by a cooking fire? If yes, was it a child or adult or both? Please describe 

in detail? 

• Is one type of biomass fuel (wood, dung, charcoal, etc.) better or worse for your 

health than another? 

 

8. What type of things do you and your family do to promote the positive health effects 

(you mentioned) in regard to SMOKE? What types of things do you and your family 

do to avoid the negative health affects (you mentioned) in regard to the SMOKE?  
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Probe: if they do not talk about these issues, probe with the questions below. 

• What things do you and your family do to increase the smoke in your home?  

• What things do you and your family do to avoid the smoke in your home? Please 

describe in detail for adults? Please describe in detail for children? 

• Do you and your family ever think about changing the amount or type of fuel or the 

type of stove to make your health better?  

o How do you and your family expect your health to get better? If so, why 

and how? Please describe in detail for adults? Please describe in detail for 

children? 

o Have you and your family ever expected your health get worse because of 

the amount and/or type of fuel used and/or the type of stove used? If so, 

why and how? Please describe in detail for adults? Please describe in detail 

for children? 

• When you are inside did you or your family members open windows and/or doors 

when cooking? Why? How many and which (door(s), window(s))? Where were 

they located in relationship to the flame? Please describe in detail? 

• Have you and your family tried to avoid the smoke by changing location of the 

cooking fire in the home? Please describe in detail? 

• Do you and your family cook outside? Why? When? How often? 

• Do you and your family try to keep the children from being near the flame? If yes 

in what ways? How far from the flame? Please describe in detail? 
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• Do you and your family try to keep children away from smoke from fires? If yes, 

for how much time? When? In what ways? Why? Please describe in detail? 

• What other things have you or your family done to help an adult avoid breathing 

smoke? 

• What other things have you or your family done to help a child avoid breathing 

smoke? 

• Has anyone tried to inform you or your family about dangers of exposure to smoke 

from cooking fires? If yes, where and when? Please describe in detail? 

• Has anyone tried to inform you or your family about dangers of the flame from 

cooking fires? If yes, where and when? Please describe in detail? 

 

9. If you or your family believed that all cooking fire smoke was unhealthy for adults 

how would your family’s choices regarding stove(s), fuel(s) and behavior related to 

smoke change? If you or your family believed that all cooking fire smoke was 

unhealthy for children how would your family’s choices regarding stove(s), fuel(s) and 

behavior related to smoke change?  

Probe: if they do not talk about these issues, probe with the questions below. 

• What would be the barriers to changing cooking practices and/or actions that you 

mentioned? Please describe in detail? 

• What would be the incentives to changing cooking practices and/or actions that you 

mentioned? Please describe in detail? 
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• Would education about the health risk of smoke and behavior change suggestions 

that can reduce smoke exposure be beneficial?  

• Are there barriers to this type of education? 

o What are the barriers to these behavior change suggestions: 

§ Asking households to change child location and sleeping practices 

• Youngest child not held by mother while cooking 

• Children not near the flame for long periods of time 

• Children not in the kitchen area while cooking 

• Adults and children not sleeping in the room where the fire 

is burning 

• The primary cook avoiding smoke inhalation (e.g., directly 

breathing in over fire, avoiding inhalation during peak fire 

smoke output). 

• Others ideas that would be a barrier to reduce breathing 

smoke by household members? Please describe in detail for 

adults? Please describe in detail for children? 

§ Asking households to change ventilation practices 

• Cooking inside with two ventilation sources open 

• Placing fire near an open ventilation source 

• Children not in the kitchen area while cooking is taking 

place 
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• Others ideas that would be a barrier to reduce breathing 

smoke by household members? 

§ Education regarding the health risk of smoke exposure for the 

primary cook or other adults. 

• (pamphlets left in home, flyers posted in the community, 

and/or community wide media campaigns)  

§ Education regarding the health risk of smoke exposure for the 

primary cook or other adults. 

•  (pamphlets left in home, flyers posted in the community, 

and/or community wide media campaigns) 
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