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ABSTRACT 

 

The study was conducted in Mbilikiri and Motukeri villages which are in the proximity of 

Ikorongo and Grumeti Game Reserves in Serengeti District. A cross-sectional household 

survey and tsetse field survey were conducted between March and April 2016. A simple 

random sampling method was used to obtain 108 respondents and 2448 tsetse flies were 

collected. Data from the household respondents were collected using a structured 

questionnaire, key informant interviews, and focus group discussions. Quantitative data 

were analyzed using descriptive statistics and Chi-square test. The findings show that, 

both males and females are knowledgeable about climate change and tsetse flies. The 

perception on the influence of climate change on tsetse flies density was high for both 

males (74.4%) and females (76.7%) and the level of education showed statistically 

significant difference p<0.05 on  the communities perception. In determining tsetse flies 

population density, higher tsetse density was found along the rivers in game reserves, 

followed by the forest and bushes in the game reserves and cultivated areas. Men were 

found to be at a higher risk of being bitten by tsetse flies than women. The study therefore, 

concludes that, the perception of local communities on the influence of climate change on 

tsetse flies density was high, and that, the level of education contributed to such 

perception. Among others, the study recommended that, community-based interventions 

against tsetse should be promoted and carefully designed to reach out all communities, 

especially those surrounding or neighbouring tsetse fly habitats and the infested areas of 

Ikorongo and Grumeti Game Reserves.  
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CHAPTER ONE 

 

1.0  INTRODUCTION 

1.1  Background Information 

Since early 1980s, it became apparent that our planet has been undergoing significant 

climatic change. The global mean temperature has been increasing by 0.7
0
C for the past 

100 years and it is predicted to increase by an additional 1.1
0
C to 6.4 

0
C by the 21

st
 century 

(IPCC, 2007). There is a general consensus that climate change is, to a great extent, a 

result of human activities. Besides, it is the less developed regions and countries of the 

world which are considered to be the most vulnerable to climate change. This is especially 

because a large part of the economies of these countries depends on climate-sensitive 

sectors such as agriculture and local natural resources (IPCC, 2007). In fact, although the 

impacts of climate change are global, the most vulnerable are the poor and marginalized 

people from less developed countries because they depend mostly on their ecosystems for 

survival. In addition, these are the people who have the least capacity to adapt to the rapid 

changes that are affecting their environment (WHO, 2008).  

 

In recent years, global climate change has been implicated on the emergence, re-

emergence, and an increase of a wide range of wildlife and human diseases such as 

cholera, West Nile virus, malaria, and amphibian chytridiomycosis (Daszak et al., 2000; 

Pascual et al., 2000; Hay et al., 2002; Pascual et al., 2006; Pounds et al., 2006). 

Additional warming is likely to affect the epidemiology of vector-borne diseases by 

altering pathogen and vector development rates and generation times, shifting the 

geographical distribution of vector or reservoir host populations, altering transmission 

dynamics, or modifying host susceptibility to infection (Patz et al., 2000; Gubler et al., 

2001). Such changes could cause the expansion of pathogen range and host declines, or a 
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release of hosts from disease control by interfering with the precise conditions many 

parasites require for existence (Harvell et al., 2002, 2009; Lafferty, 2009; Ostfeld, 2009). 

One vector-borne infectious disease that is expected to respond to climate change is 

African trypanosomiasis, which the Wildlife Conservation Society recently identified as 

one among twelve (12) wildlife or zoonotic diseases whose incidences are likely to 

increase or their geographical range are likely to expand owing to predicted climate 

changes during the twenty-first century (WCS, 2008). 

 

In Tanzania, climate change is also linked to an increase of human health problems and 

vulnerability to vector borne diseases (Leonard et al., 2011). One such vector which is 

both directly and indirectly affected by climate change and or variability in reproduction, 

density, distribution and mortality is the tsetse fly (FAO, 1982; Hargrove, 2004). 

Temperature is one of climate variables which appear to be strongly correlated with the 

distribution of different Glossina species throughout sub-Saharan Africa (Rogers et al., 

2004).  Temperature has a strong influence on tsetse population dynamics (Hargrove, 

2004) and can be one of the strongest abiotic determinants of tsetse distribution (Rogers et 

al., 2004). In Zimbabwe, the maximum of the mean monthly temperatures is the strongest 

predictor of distribution of G. morsitans, correctly predicting the flies' presence/absence in 

over 82 per cent of the country (Rogers et al., 1993). National Parks and game reserves 

become the potential habitats for tsetse flies. Empirical evidence shows that people living 

and or working in close vicinity to wild animals are at an increased risk of contracting 

tsetse fly inflicted diseases (Neuberger et al., 2014). A study by Torr et al., (2012) 

conducted in Zimbabwe show that, 60 percent of the people living and working in wildlife 

inhabited areas face a significant risk of being bitten by tsetse flies within or in the vicinity 

of their homes and offices (Torr et al., 2012).  
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Climate change is not a gender-neutral process; its impact affects different groups of 

people differently in the society because of the different roles these people play in society 

and their differentiated access to social, economic, and physical resources. As such, the 

nature and extent of their exposure and vulnerability is different for different categories of 

people such as women, men, girls and boys because of their different roles, 

responsibilities, activities, and access to resources, domestic and traditional law, and legal 

and cultural issues (Jacqueline, 2007). Available evidence shows that those who are 

charged with the responsibility of securing water, food, housing and fuel for cooking and 

heating face the greatest challenges impacted by climate change (UNDP, 2013). Among 

these challenges, include extreme weather events, climate variability, health status, access 

to water, access to energy, pest and diseases, low agricultural production and food 

insecurity (FAO, 2008). The impact of climate change is experienced differently by 

regions, generations, age groups and sexes. Climate change has specific effects on women 

and men because of the different roles they play in society and their differentiated access 

to social, economic and physical resources. In Africa, climate change has aggravated 

disparities resulting from social positions of women within the family and the community 

and which compromise the very factors that are most essential for protecting women’s 

means of subsistence (e.g. food, water and energy supply) (AfDB, 2009). The roles of 

women and girls in terms of household tasks are also likely to be more severely impacted 

by changes in climate (Namalamba and Mubila, 2011). 

 

1.2  Problem Statement  

Human African Trypanosomiasis (HAT) is mostly a disease of rural areas where human, 

tsetse and animal reservoir carrying the parasite are often in close contact (Ebeja et al., 

2003). Northwestern parts of Tanzania including the Serengeti ecosystem have a long 

history of being endemic for sleeping sickness. Previous studies have also demonstrated 



4 

 

  

the presence of human infective T. brucei spp circulating in game and domestic animals in 

the area (Moloo et al., 1971; Kaare et al., 2002). Game parks in Tanzania have long been 

considered to be low-risk areas for Human African Trypanosomiasis (HAT). However in 

2000/2001, 14 cases involving tourists, two cases involving local farmers and four cases 

involving local staff were reported. Among these, four deaths were confirmed (Mlengeya 

et al., 2002; Jelinek et al., 2002, Kareen et al., 2002; Kabayo, 2002; Kaaren et al., 2006; 

Kareen et al., 2007). These events show that the Serengeti ecosystem is still an active 

focus though the incidence of disease fluctuates from time to time. Although much has 

been documented about the impact of climate change on tsetse fly ecology and climate 

change and gender (Ford et al., 1977, Hendrickx et al., 2000) little has been established on 

the perceived risks of tsetse fly bites based on  gender roles in the context of climate 

change hence this study.  

 

1.3  Justification for the Study 

Climate change has direct and indirect effects on tsetse flies and their ecology, livestock, 

and human health. The working hypothesis of this research is that climate change has an 

impact on tsetse fly density and thus posing a high risk of stings from tsetse from a gender 

role perspective in tsetse habitats. Thus, understanding the community perception on the 

influence of climate change on tsetse density and the risk of tsetse fly bites is important in 

planning, designing and implementation of tsetse control strategies. Likewise, 

understanding the local perceptions is important in helping researchers to involve 

communities which are affected by the challenges of tsetse flies and sleeping sickness in 

tsetse control programs. Without the support of local people, these programs are likely to 

be short-lived and ineffective. The findings of the current study would be beneficial to 

stakeholders including local rural communities and the Government, as inputs in 
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formulating interventions for dealing with the threat posed by climate change and tsetse 

flies to human beings from a gender roles perspective.  .  

 

 

1.4  Overall Objective 

The overall objective of the study was to investigate the perceived risks of being bitten by 

tsetse fly based on gender roles in the context of climate change.   

  

1.4.1  Specific objectives  

The specific objectives of the study were to: 

i. assess local community perception on the influence of climate change on tsetse 

flies density in the study area;  

ii. assess the perceived risks of being bitten by tsetse fly based on gender roles in the 

study area; and 

iii. determine tsetse flies density in game reserves and at the interface.  

 

1.4.2  Research questions 

i. What is the local people’s perception of the influence of climate change on tsetse 

density? 

ii. What is the perceived risk of being bitten by tsetse flies based on gender roles?  

iii. How serious is tsetse infestation in the study area? 

iv. How do local communities link climate change to tsetse density in their area?  
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CHAPTER TWO 

 

2.0  LITERATURE REVIEW   

2.1  Definition of Key Concepts 

2.1.1  Climate change  

Climate change refers to any long-term change in the statistical distribution of weather 

patterns, whether in terms of changes in the average conditions (more/less rainfall, 

higher/lower temperatures), or in the distribution of events around the average (extreme 

weather events such as floods or droughts) whether due to natural variability, or as a result 

of human activity (UNFCCC, 2011). Generally, the term is used for any change in climate 

over time, regardless of cause. But the UN definition is more specific in using the term to 

denote changes that are attributable to human activity, whether directly or indirectly 

(IPCC, 2007). Climate change may be due to internal processes and/or external influences 

such as changes in solar radiation and volcanism, which occur naturally and contribute to 

the total natural variability of the climate system. Other external changes such as the 

change in the composition of the atmosphere that began with the industrial revolution are 

the result of human activity. Internal variability is present at all time scales (IPCC, 2001). 

 

2.1.2  Gender and gender roles  

Gender is a dynamic concept, which needs to be understood clearly as a cross-cutting 

socio-cultural variable. It is an overarching variable in the sense that it can also be applied 

to all other cross-cutting variables such as race, class, age, ethnic group, and the like (UN, 

2001). Gender systems are established in different socio-cultural contexts which determine 

what is expected, allowed and valued in a woman/man and girl/boy in these specific 

contexts (UN, 2001). Gender roles are learned through socialization processes; they are 

not fixed but are changeable. It is also important to emphasize that the concept of gender is 
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not interchangeable with women. Gender refers to both, women and men, and the relations 

between them (Mediterranean Institute of Gender Studies, 2005). Gender roles for men 

and women vary greatly from one culture to another and from one social group to another 

within the same culture. Gender roles are often structured whereby each gender has 

assigned duties, such as cattle grazing for males and cooking and other domestic activities 

for females. However, the characteristics they are perceived to have, and the roles and 

responsibilities assigned to them, vary across societies, cultures, and historical periods 

(Reeves and Baden, 2000). 

 

According to ILO (2008), gender roles are the activities ascribed to men and women on 

the basis of perceived differences. In addition to the roles ascribed to men and women in 

relation to each other, each of the two, men and women have multiple roles: “While men 

typically play their roles sequentially, focusing on a single productive role, women must 

usually play their roles simultaneously, balancing the demands of each within their limited 

time constraints” (ILO, 2008: 1-2). Gender roles are socially determined, change over time 

and space and are influenced by social, cultural and environmental factors characterizing a 

certain society, community or historical period. Also, both women and men perform 

multiple roles in their lives, in the productive domain which includes activities such as 

production of goods for consumption or trade and income-generating activities and in the 

reproductive domain, the tasks and activities relate to the creation and sustaining of the 

family and the household (ILO, 2008). 

 

Nevertheless, in most societies, men’s roles are more prominent in the productive than 

they are in the reproductive or domestic domains. Men’s productive work, usually takes 

place outside the home, which allows them to perform their roles sequentially rather than 

simultaneously. In most countries, men are more involved in decision-making processes 
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and in holding greater economic power: they mostly run medium - and large size-

companies and business, and proportionally earn more income at all levels of occupations 

and professions as opposed to women. Men’s contribution to domestic activities is often 

limited to tasks that involve some financial decisions. Women, on the other hand, usually 

have to juggle around with various tasks simultaneously, because of their nature of 

performing multiple roles within the reproductive and productive spheres (this is often 

called ‘multi-tasking’) (ILO, 2008). 

 

2.1.3 Community  

In recent years, the conceptual and theoretical literature has developed significantly, 

starting with a classification of “community” that considers its specific features (Putnam, 

2000; Dunham, Freeman and Liedtka, 2006; Harting, Harmeling and Venkataraman, 2006; 

Podnar and Jančič, 2006): the place of community affiliation; the country where a 

community develops; the group of people one carries out some activity and shares 

interests with; the virtual community one takes part in, and the like. The meaning of 

“community” varies according to one’s particular point of view (Grunig and Hunt, 1984) 

depending on which area of study they belong to, and come from, that is, philosophy, 

psychology, sociology, anthropology, political sciences, town planning, and similar things. 

 

Sociological researchers, Bell and Newby (1971) and Gilligan and Harris (1989) 

conceptualize the concept of local community by linking between community and 

geographical proximity.  According to MacQueen’s team (2001), community has five core 

elements which are locus, a sense of place, referred to as a geographic entity ranging from 

neighborhood to city size, or a particular milieu around which people gather (such as a 

church or a recreation centre). Sharing, common interests and perspectives, which is 

referred to common interests and values that, could cut cross geographic boundaries. Joint 
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action, a sense of coherence and identity, included informal common activities such as 

sharing tasks and helping neighbours, but these were not necessarily intentionally 

designed to create community cohesion. Social ties involved relationships that created the 

ongoing sense of cohesion and diversity which is referred to not primarily to ethnic 

groupings, but to the social complexity within communities in which a multiplicity of 

communities co-existed (MacQueen’s et al., 2001).  

 

2.1.4  Household  

The concept a household is based on the arrangements made by persons, individually or 

groups, in providing themselves with food or other essentials for living (United Nations, 

1998: pp.324). According to United Nations a household “may either be a one-person 

household, that is, a person who makes provision for his or her food or other essentials for 

living without involving any other person in forming part of a multi-person household; or 

a multi-person household, that is, a group of two or more persons living together and 

making common provision for food or other essentials for living” (United Nations, 2004: 

20). 

 

In Tanzania, a mixed-method survey suggests that a household structure is complicated 

and varies by region within Tanzania. Furthermore, the 2004 Demographic and Health 

Survey definition of a household, which emphasizes on residence and a common source of 

food, is often inconsistent with the “true” household as determined by in-depth interviews 

(Leone et al., 2009). The definition of a household in the current study focuses on a 

tangible link among people, namely eating from the same cooking pot. 

 

2.1.5  Tsetse flies 

Tsetse are a small group of specialized flies (Diptera: Cyclorrhapha: Glossinidae) which 

are now restricted to tropical Africa. Adults of the 23 extant species and eight subspecies 

range in length from approximately 6mm to 15mm, and are generally dull yellow, pale 

brown or dark brown in colour, with occasional black markings. Tsetse fly Glossina are k-
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strategists (viviparity), producing a smaller number of offspring with more investment and 

hence better survival in each one. After a single mating shortly after emergence, female 

tsetse flies produce live young which develop through first and second stage larvae inside 

the uterus, and can deposit a third stage larva every 9 or 10 days. This feature, combined 

with the tsetse’s adaptation to dry environments, means there is much less seasonal 

variation in density than is the case with other insect vectors such as mosquitoes. The large 

amount of research that has been conducted on dynamics of tsetse populations means they 

can now be modelled with some confidence (Hargrove, 2004). Larvae are deposited in 

shady places and usually burrow a short distance into the soil where they pupariate within 

a few minutes and complete development to the adult stage in approximately three weeks. 

Adults newly emerged from the puparia are soft to the touch and referred to as' teneral’, a 

stage which ends with the first blood meal. For nutrition, both male and female tsetse 

solely relies on vertebrate blood, which is taken in via the stylet-like proboscis (FAO, 

1979). 

 

 

Plate 1: Glossina (tsetse fly) 
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2.1.6  Tsetse fly apparent density  

It is not possible to precisely estimate the density of a tsetse fly population in a given area 

by trapping. All that can be done is to estimate the apparent density, changes in which are 

expected to roughly reflect changes in the real density of the population. The apparent 

density is relative to the type of sampling tool (trap) used, and is expressed as the average 

number of flies caught per trap per day (flies/trap/day or FTD). The apparent density is 

calculated by dividing the total number of tsetse flies captured (ΣF) by the product of the 

number of functioning traps used to catch them (T) and the number of days for which the 

traps were operational (D) (FAO, 1979).  

 

2.2 Overview of Climate Change in Tanzania 

Tanzania’s climate ranges from tropical to temperate in the highlands; within the country, 

altitude plays a big role in determining rainfall pattern, with higher elevations receiving 

more precipitation (Mwandosya et al., 1998). Since 1960, the country has been witnessing 

a number of climate related disasters; for example, there has been increase of the mean 

annual temperature by 1
0
C, a decrease of rainfall at an average rate of 2.8 mm per month 

and 3.3% per decade. A further decrease in rainfall occurred in the southern part of 

Tanzania (Mashingo, 2010). 

 

Tanzania has been experiencing greater weather extremes including an increase in 

temperature and a change in rainfall patterns. Such effects have led to an increase of 

drought, floods, land resources degradation, and health problems. The intensity of 

droughts, floods, and changes of growing seasons have had significant effects on 

agricultural productivity, water supply, food security, and human welfare (Yanda et al., 

2006; URT, 2007). For example, the drought that occurred in 2005/06 and the El Niño in 
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1997/98, highlight the country’s vulnerability to current climatic hazards (Ehrhart and 

Twena, 2006).  

 

Tanzania’s climate is highly variable and complex, as it is driven by tropical processes and 

the Inter-Tropical Convergence Zone (ITCZ), which have some influence on rainy and dry 

season patterns. For example, El Niño and La Niña years are associated with extreme 

flood and drought events. While the annual seasonal temperature variation across 

locations is fairly small (approximately 3-4°C), variability for rainfall is much higher both 

geographically and seasonally with the resultant extreme dry and wet conditions over the 

course of the year. Alternating dry conditions with heavy rainfall in combination with 

inadequate land management in many areas have exacerbated land degradation and an 

increase of vulnerability to weather-related shocks. The evidence from climate trends 

shows that monthly temperatures across Tanzania have steadily increased over the past 

thirty years (URT, 2007) with the average temperature rising by 1.0°C between 1960 and 

2006 (Rakotobe, 2012). The mean maximum and minimum temperatures for January and 

July have increased in almost all zones between 1961 and 2005 (Munishi, 2009). 

 
 

The National Action Programme of adapting to Climate Change identifies the immediate 

and urgent climate change vulnerabilities as the main barrier to achieving the Millennium 

Development Goals (MDGs), as internationally agreed targets for reducing poverty, 

hunger, diseases and environmental degradation (Matari, 2006). It also strives to identify 

and prioritize the immediate and urgent needs that will be addressed by both the 

Government and the international community in order to provide the required support to 

address these vulnerabilities. Also according to Vulnerability Assessment Report (V AR) 

on climate change Disaster Vulnerability Assessment Phase II (URT, 2003); Tanzania has 

experienced several natural weather events that have been particularly severe. These 
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events such as extreme drought in three quarters of the country in 2004 -2005 have had 

some adverse effects on the natural and economic environments of the country. As a result 

of these changes, several sectors of the economy have been vulnerable. These sectors 

include agriculture, water resources, health, forestry, grasslands, livestock, coastal 

resources and wildlife and biodiversity. 

 

Therefore, research on climate change, gender roles and perceived risk of being bitten by 

tsetse flies in Serengeti District in Tanzania is important as it is envisaged to help in 

designing appropriate control strategies against the risk from tsetse fly bites and 

incidences of HAT disease among human populations living in the rural areas. 

   

Climate change and vector population density  

Climate plays an important role in the geographical distribution and abundance of vector 

species that are responsible for the transmission of a number of human diseases. Changes 

in temperature, precipitation, humidity, and wind patterns will directly affect vector 

species’ reproduction, development, and longevity (Martens et al., 1999). The effects of 

climate change such as rising temperature and changes in precipitation are undeniably 

clear with the impacts already affecting ecosystems, biodiversity, and people. As these 

ecosystems changes, so does the distribution of vectors species. The factors that alter the 

resting sites of adult tsetse flies, such as long-term changes in rainfall and temperature, 

can affect the epidemiology and transmission of trypanosomiasis (Githeko et al., 2000; 

Moore et al., 2011). 

 

Climate change is a reality which may not only explain the increase of density of 

arthropod vectors, but also of their hosts, changes in periods of activity and variations in 

geographical distribution (Beugnet and Chalvet-Monfray, 2013). The ecology, 
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development, behavior, and survival of insects and the transmission dynamics of the 

diseases they transmit are strongly influenced by climatic factors. Temperature, rainfall, 

and humidity are especially important, but other factors such as wind can also be 

significant. Tsetse population densities in an area vary as a result of climatic factors such 

as temperature and humidity, which cause varying mortality and influence the rate of 

development of pre-adult stages (Glasgow and Welch,1962; Moloo and Kutuza, 1974; 

WHO, 2013).   

 

The distribution pattern of flies is functionally influenced by various factors including, 

ecological features, climatic changes and human development activities such as expansion 

of human settlements, agriculture, livestock grazing, and the use of synthetic pyrethroids 

(Rogers and Randolph, 1985). Unlike high temperatures, low temperatures slow down 

tsetse physiology and induce a ‘‘chill coma’’ (Terblanche et al., 2008). Low moisture 

levels compounded with a threat of high temperature by increasing the rate of water 

consumption leads to desiccation of adult tsetse flies (Leak, 1999). A significant negative 

correlation has been reported between fly populations and saturation deficits (Nash 1933, 

Rogers 1979, Hargrove, 2001). It is clear that low moisture levels have a serious negative 

impact on tsetse populations, with optimum saturation deficits of between 6.0 and 17.3 

hPa (Rogers, 1979). When temperatures rise above 32.8C, tsetse flies seek out woody 

vegetation for refuge (Pilson and Pilson, 1967), which can be up to 4.58C cooler than 

ambient air temperatures (Torr and Hargrove, 1999; Muzari and Hargrove, 2005). In West 

Africa, temperature is the most important variable for describing the distribution of eight 

different species of Glossina (Rogers et al., 1996) and a combination of temperature, 

moisture and vegetation variables predicts tsetse ranges with greater than 80 per cent 

accuracy (Rogers et al., 2004; Rogers et al., 1996, 1993; Robinson et al., 1997). The 

length of the tsetse pupal development period decreases with an increase in temperature, 
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whereas larval production decreases above a certain threshold, and both pupal and adult 

mortality increase with an increase in temperature (Hargrove, 2004).  

 

2.3  Local Community Perception on Influence of Climate Change and Vector 

Population and Density 

A perception is a process by which individuals receive information or stimuli from the 

environment and transforms it into psychological awareness, in order to learn about the 

environment and respond to what is perceived (Bridgeman and Tseng, 2011). How 

individuals perceive a risk is influenced in part by the type of hazard to which they are 

exposed and the perceived severity and frequency of that exposure (Slegers, 2008; Frank 

et al., 2011).  

 

The density of a vector population and the proportion of the infectious vector determine 

the vector load and therefore the potential per capita risk burden on the host (Dye, 1992). 

Rural societies already have in-depth knowledge of local climate variability and changes 

as part of their traditional ecological knowledge (TEK), that is, their acquired knowledge, 

which is transferred through generations (Berkes et al., 1995; 2000, Mertz et al., 2009). 

Here “local perceptions” refer to the way local people identify and interpret observations 

and concepts (Byg and Salick, 2009; Vignola et al., 2010).  

 

Even though climate change may bring conditions beyond previous experience, local 

knowledge and perceptions remain the foundation of any local response. A study by Swai 

et al. (2012) shows that, both men and women have a clear perception of climate change 

including a change in rainfall, temperature, strong wind, and drought. The study also 

shows that the respondents perceive climate change differently depending on sex, 

location/village, ethnic groups and marital status. The underlying causes of the variation 
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could probably be due to the existing differences in roles and responsibilities between men 

and women; diversity of topography and other features existing in specific locations; and 

differences in the level of wealth/adaptive capacity and family size. This implies that 

location/ethnic groups and marital status are also important variables in understanding 

climate change (Swai et al., 2012). 

 

2.4   Gender Roles and Perceived Risk of Being Bitten by Tsetse Flies 

Gender roles vary substantially by age, age groups and sexes, race, ethnicity, and marital 

status. For the socioculture, cultural and demographic activities of herding and gender 

predispose cattle herders to the risk of being bitten by tsetse flies. In livestock 

management, men often take care of the cattle and larger animals, and women take care of 

smaller animals such as poultry and small ruminants. In many instances, women have also 

the responsibility of collecting fodder for animals, often depending on common property 

resources that are in many cases threatened (UNDP, 2009, Singh, 2015).  

 

Women, men, and children have different roles in various communities (Husinga et al., 

2001). In rural areas, many households rely on forest resources for fuel energy, wild 

vegetables, bush meat, poles, timber, grazing livestock and sometimes water sources. 

These items are collected by various social groups in the households or communities. 

Vector-host contact, that is, the interaction between human beings and tsetse flies (Leak, 

1999) predispose groups such as hunters, poachers, honey gatherers and fire-wood 

collectors to high risk of bites. Frequent contacts determine high percentage risks of 

exposure to gender and economic activities (Kokwaro et al., 2007). Vector-host contact 

was the highest at watering points and men and women were at higher risk. Working in 

tsetse infested bushes/forests such as grazing livestock and hunting game animals expose 

people to more tsetse fly bites than is the case with working in tsetse free areas (Kinung’hi 
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et al., 2006). Common risk areas where people are likely to be bitten by tsetse flies 

include forest trails, near water collection points in the forests; in the vegetation close to 

bathing, and water collection sites along rivers banks (WHO, 1997).  

 

2.5  Conceptual Framework  

A conceptual framework was postulated to explain the interactions of climate change, 

socio demographic characteristics and selected gender roles that predispose community 

members to the risk of being bitten by tsetse flies in the study area. The areas with high 

tsetse challenges/ densities have a higher possibility of Vector-Human-Wildlife contacts 

and exposure to the risk of being bitten by tsetse flies. The density of tsetse vector 

population determines the potential per capita risk burden on the host; gender roles and 

activities such as herding predispose an individual to the risk of being bitten by tsetse flies.  
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Figure 1:  Conceptual Framework of the relationship between perception on 

climate change, gender roles and perceived risk of being bitten by tsetse 

flies.  
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CHAPTER THREE 

 

3.0  METHODOLOGY  

3.1  Description of the Study Area 

Serengeti District is located to the East of Mara Region. It borders Tarime District and 

Kenya to the North, Musoma District and Bunda to the West, Mwanza and Shinyanga 

regions to the South, and Arusha Region to the East. It lies between Latitudes 1
0 

30’ and 2
0 

45’ South of the Equator and Longitudes 34
0
 15’ and 35

0
 30’ East of Greenwich. The 

district has a variety of ethnic groups, including Ikoma, Isenye, Kurya, Sukuma, Zanaki, 

Jita, Ikizu, Ngoreme, Taturu, and Luo. Agropastoralism is the predominant economic 

activity, with people subsisting on small scale livestock and crop production. The density 

of people in these areas continues to increase (URT, 2013, Campbell and Hofer, 1995).  

 

The study was conducted in two villages namely Mbirikili and Mutokeri villages in 

Serengeti District, Mara Region.  The villages are in close proximity to Ikorongo and 

Grumeti Game Reserves which are found in the Northwest of Serengeti National Park. 

The study was done in both Ikorongo and Grumeti game reserves because both reserves 

are within and are part of Serengeti, which has had cases of HAT (Sindato et al., 2008). 

The communities living adjacent these reserves carry out their activities in these reserves 

which have high Vector-Human-Wildlife contact, and are the habitat of tsetse flies, the 

vector of both HAT and AAT (Sindato et al., 2008).   

 

Climate of the study area 

Serengeti District experiences bimodal rainfall patterns whereby, short rains fall between 

September and January and long rains fall between February and June. Some parts of 

Serengeti District (i.e. the Northern zone) receive an average annual rainfall of 1250 –



20 

 

  

2000 mms. The central zone receives rainfall ranging from about 900 to 1300mms/year. 

The average annual temperature for the area is 28.5
0
C, and the maximum recorded 

temperature is 29.3
0
C (URT, 2013). There is a rainfall gradient across the ecosystem, with 

more than 1000mm per year falling in the northwest as opposed to 450 mm per year in the 

south east (Boone et al., 2006). This gradient is also seen with the vegetation, which 

changes from short grass plains in the south east, to taller grass species and woodland 

which becomes thick in the central, north and western parts, which are also dominated by 

Acacia spp. A gallery of forest can also be found along the main rivers. . 

 

3.2  Research Design  

A cross-sectional research design was used during data collection to achieve the objectives 

of the study. According to Bailey (1994) and Babbie (1990), a cross sectional design 

allows data to be collected at a single point in time without repetitions from a sample 

selected to represent some large population and therefore using minimum time and 

resources. In this study, the design was suitable because of limited resources including 

time, labour (personnel) and finances. Two villages namely Mbilikiri and Motukeri were 

randomly selected to represent villages that lie adjacent to Ikorongo and Grumeti Game 

Reserves.   

  

Field reconnaissance 

A familiarization visit to the study area was done by the researcher prior to data collection 

exercise with the purpose of getting acquainted with the study area; and most importantly 

to inform the community members the purpose of the study before the actual data 

collection.  
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3.3  Study Population, Sampling Procedure and Sample Size 

The study involved Mbilikiri and Motukeri villages which represent villages which are 

found in the neighbouring Ikorongo and Grumeti Game Reserves. Household was the unit 

of analysis and simple random sampling technique was used to obtain a sample from a list 

of households from each of the two villages. Households were randomly picked from the 

village registers book. The sample size was 108 respondents, 55 from Mbilikiri village and 

53 from Motukeri village. The sample size had chosen based on Alreck and Settle (1985) 

observation that for a large population the minimum practical sample size for many 

researchers is 100 respondents.  It needs to be mentioned that, the study considered 

household as a unit of analysis because an individual in the household with all his or her 

cultural convictions or perceptions, is judged or defined in relation to other cultural beings 

of the community he or she lives in. 

 

With respect to sampling of tsetse flies, stationary traps specifically NZI trap was used in 

tsetse sampling during the study period. This method was selected for the study because it 

had earlier been proven effective and cost effective for all tsetse species (Byamungu and 

Matembo, 2016, Msangi, pers. Com). The NZI trap is a simple, safe and economical cloth 

trap for capturing of biting flies (tsetse flies, horse flies, deer flies, stable flies) (Mihok, 

2002).   

 

Standard traps were deployed in two villages situated adjacent to Ikorongo and Grumeti 

Game Reserves between February and March 2016 three days on each site depending on 

the vegetation cover of the surveyed area. All traps were baited uniformly with “POCA” 

acetone-octeno-m-cresol to 1:4:8 ratios respectively for the potential increase of 

attractance and capturing of tsetse flies (Vale and Hall, 1985). Acetone was dispensed 

from 100ml universal bottles with “O” sized diameter hole in the lid, and  attractants were 
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placed on the ground about 30cm upwind of the trap. Trapping was carried out where 

tsetse and human contact was mostly to occur, as established by preliminary surveys at 

each site; trapping spacing was 200 meters in open areas and 150 meters in closed areas.  

 

The poles of traps were greased with temo-o-cid to prevent fly predators, mainly ants. 

Traps were allowed to stay at the site of deployment for a period of 24 hrs before daily 

taking and changing the collecting bottle for the next tsetse flies harvesting. The trapped 

flies were collected and sorted into respective sexes, species, and numbers (Buxton, 1955). 

It needs to be mentioned that, the study did not consider trapping tsetse flies in the block 

(transect) therefore the area was not considered.  

 

 

Plate 2: NZI trap with trapped tsetse flies at Ikorongo Game reserve 

                                                                                                            

Collecting 

bottle 
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3.4   Methods of Data Collection and Analysis  

3.4.1   Primary data  

Primary data were collected using household questionnaire, tsetse field survey and focus 

group discussions.  

 

 3.4.1.1   Household survey questionnaire 

A questionnaire consisting both open and closed ended questions was used in the 

household survey while a checklist was used in the focus group discussions and tsetse trap 

was used in tsetse field survey in collecting tsetse flies for determining tsetse apparent 

density. A household survey was done to obtain socio-economic data on the livelihood 

activities, gender and perception of the respondents from the communities living adjacent 

to Ikorongo and Grumeti Game Reserves on the risk of being bitten by tsetse flies. 

Questionnaire for both open and close ended questions was used as a tool for data 

collection. The questionnaire was prepared and administered to the selected households. 

Prior to the actual data collection, the questionnaire was pre-tested to check for their 

accuracy and suitability. The questions were on demographic characteristics, knowledge 

and perception on climate change, tsetse flies and tsetse flies density, gender roles and 

perception on the risk of being bitten by tsetse flies. It is worth mentioning here that, the 

considered and assessed gender roles were only those which predispose local community 

or social groups or individual to the risks of being in contact with tsetse flies hence being 

at risk of being bitten by tsetse flies when performing those gender roles. The frequency 

and risk of being bitten by tsetse flies were defined based on the frequencies of incidences 

of tsetse fly bites per week, that is, low/ rare =Bitten once a week, average/ moderate 

=Bitten twice a week and high =Bitten more than twice a week.  
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3.4.1.2 Key informant interview 

Key informant interviews were conducted with the elderly men, women, and youths, game 

staffs and extension staffs. The interviews cantered on the perceptions of climate change 

with regards to tsetse fly density and the risk of being bitten by tsetse flies.  Five key 

informants were interviewed in each of the study villages making a total of ten key 

informants interviewed. 

 

3.4.1.3 Focus Group Discussion (FGDs)  

Data for the study were also collected through focus group discussions for obtaining the 

insights regarding community perceptions towards climate change and the influence of 

climate change on tsetse flies density and the risks of being bitten by tsetse flies in their 

area. 

 

Discussions with focus groups were held around specific topics guided by a checklist of 

questions. These topics focused on community perception on climate change, gender roles 

and the risks of being bitten by tsetse flies. The discussions allowed different groups of 

people to express their views. In each village, FGDs were done with groups of men and 

women separately, each with 12 participants while for village leaders the groups were 

mixed, that is composed of men and women village leaders and for the youths both girls 

and boys were involved. The rationale of these FGDs was to capture in-depth/ insights 

information of what exist in the study area regarding the research carried out.  

 

FGDs were formed and all participants were informed about the study, and encouraged to 

ask questions; their voluntary participation and the right to withdraw from the study were 

emphasized and their written consent was obtained. In case of illiterate participants a 

fingerprint was collected in front of a literate witness. Consent was also obtained for the 



25 

 

  

use of photo materials. Thus, the consent forms were either signed or finger-printed. A 

situation was therefore created in which participants were more willing to disclose 

information on the subject as well as on the challenges of climate change and tsetse flies in 

their area in their day to day routine roles for both social groups and the manner in which  

they perceive the risk of being bitten  by tsetse flies.  

 

All discussions were recorded on a digital voice recorder and written down by the 

researcher and the research team using field notes. After each interview the research team 

conducted a debriefing session to compare observations which were obtained during the 

interview sessions and discuss data saturation. Audio files were later carefully listened and 

coded manually to get the themes presented during FGDs. 

 

3.4.1.4 Tsetse field survey 

Tsetse sampling was carried out with the assistance of technicians from the Tsetse and 

Trypanosome Research Institute (TTRI), Tanga now Vector and Vector Borne Diseases 

Research Institute (VVBD). Tsetse field survey was also done for primary data collection 

where tsetse traps were deployed in different sites in the villages where local communities 

perform their day to day duties in a gendered dimension. The sites were inside the game 

reserves, near the cultivated areas and people’s residences and near water sources. Trap 

deployment sites were selected to represent all vegetation types/habitats that could be 

related to tsetse fly multiplication, behavior, feeding, and other related aspects where at 

the same situation the places are used by communities in their livelihood activities. The 

places include forest, bushes, swampy areas and along rivers as well as areas within game 

reserves and cultivate areas.   

 

Tsetse survey was done to examine tsetse density (i.e. apparent density), species available 

and the possibility of local communities getting in contact with them and the risks of being 
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bitten by tsetse flies when performing their gender roles in those places. Apparent density 

was essential as an indicator for this study so as to provide the situation on the risk of 

being bitten by tsetse flies as per the concentration of tsetse flies in the area. This also 

helps in planning and implementation of Tsetse and Trypanosomiasis (T&T) control 

strategies and interventions. Despite the vegetation types, habitats, tsetse fly 

multiplication, behaviour and feeding, the use of the same type of trap under standard 

conditions in different locations or landscapes allowed the researcher to define risk 

indicators as the number of tsetse flies captured per trap and per day. 

 

After every 24 hours, traps were emptied and the flies were identified using morphological 

characteristics as described by Murray et al. (1983) and Leak and Mulatu (1993) and for 

other biting flies according to their morphological structures such as size, wing venation 

and proboscis at the genus level (Wale and Shearer, 1997). The apparent density, species 

of tsetse flies and other biting flies were determined in relation to vegetation types and 

places where local communities perform those gender roles which expose them to tsetse 

flies. The tsetse trap density was calculated following the FAO Tsetse Training Manual 

(1979) guideline where the apparent density of the tsetse fly was calculated as the number 

of tsetse catch/trap/day (Leak, 1999). 
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Plate 3: Trapping tsetse flies in Ikorongo Game Reserve  

 
 

3.5 Data Analysis Methods 

3.5.1 Quantitative data from household and tsetse survey 

Quantitative data were analyzed using the Statistical Package for Social Sciences (SPSS) 

version 16 for objectives two and three. The descriptive analysis was carried out using 

frequency distribution and percentages for analyzing the risk of being bitten by tsetse flies 

based on gender roles. On the other hand, the descriptive statistics were carried out using 

frequency distribution and percentages to determine tsetse flies density and tsetse species 

composition in the game reserve and at the interface between locations. 

 

Likert scale was used to capture community perception for objective 1; the score on 

perception from all the respondents was categorized into positive, neutral or undecided, 

and negative. Furthermore, inferential statistics was carried out to check the level of 

significance on the selected factors in objective 1, where a Chi-square test was employed. 
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To determine local community perception of the  influence of climate change on  tsetse 

flies’ density, a five-point Likert scale of 11 statements were constructed as follows, 5= 

strongly agree, 4=agree, 3= undecided, 2=disagree strongly and 1=disagree. The 

respondents were asked to give a response to each Likert statement. Finally, the general 

perception of all the respondents was presented after computing the average scores which 

were categorized into agree, neutral, and disagree.   

 

3.5.2 Qualitative 

Qualitative data were analyzed using “content analysis” technique that mainly involved 

transcription of the information into sub-themes. Using a thematic analysis approach, sub-

themes were described from the identified main theme for detailed information of the 

subject.  

 

 

Figure 2: Map of the study area 
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CHAPTER FOUR 

 

4.0  RESULTS AND DISCUSSIONS 

This chapter presents and discusses study results including socio-demographic and 

characteristics of the respondents;  local communities’ perception of the influence of 

climate change on tsetse flies density in the study area; tsetse flies density in game 

reserves and at the interface with community and  gender roles and the perceived risks of 

being bitten by tsetse flies.  

 

4.1  Characteristics of Respondents  

This section provides a brief description of the background characteristics of the sampled 

respondents. Demographic parameters used include; age, education, marital status; gender 

and occupation as presented in Tables 1, 2, and 3.  

 

4.1.1  Sex and age and of respondents  

The findings in Table 1 show that, majority (72.2%) of the respondents were males and 

only 27.8% were females.  About 37% of the respondents were adults ranging from 31 to 

40 years old, while 26% had 41 to 50 years, 19.4% were from 21 to 30 years, 10.2% were 

from 51to 60 years, and 7.4% were above 60 years old.  

 

4.1.2   Marital status of respondents 

The results in Table 1 show that, 49.1% of the respondents were in monogamous 

marriages followed by 35.2% who were in polygamous marriages, and then 6.7% who 

were single, (5.6%) who were widowed, (2.8%) who were separated and (0.9%) who were 

divorced. According to 2012 National Census, marital status was such that 35% of the 

country population never got marriage, 51.1% got marriage, 6.4% lived together, 0.9% 
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was separated, 2.9% were divorced, and 3.1% were widowed. Furthermore, the data show 

that, 58% of the population belonging to 15 years and above whom got marriage 58% 

were women and 57% were men. However, the data show a decreasing trend in percentage 

of people who got married at this age from 54% in 2002 to 51% in 2012 (URT 2014). The 

2012 National Population and Housing census showed that, Mara region was among the 

three regions with the highest percentage (38%) of female headed households while 

Katavi region had the lowest (27%) (URT, 2014). The comparison shows that, there was 

an increase of those who got marriage in Serengeti as opposed to the trend indicated in the 

2012 country report (URT, 2014).   
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Table 1:  Socio-demographic characteristics of respondents  

 Variables Frequency Percent 

Sex Male                                                                      78 72.2 

 Female 30 27.8 

    

Age  21-30                                                                  21 19.4 

 31-40                                                    40 37 

 41-50 28 26 

 51-60 11 10.2 

 >60 8 7.4 

    

Respondent’s 

education 

Primary 

school std1-

7                         

85 78.5 

 Not been to 

school                   

13 12 

 Secondary 

school Form 

1-4 8 7.5 

 Collage 

certificate 

and diploma  1 0.9 

 Class eight  1 0.9 

    

Marital status   Married 

monogamy 
53 49.1 

 Married 

polygamy 
38 35.2 

 Single 7 6.5 

 Widow 6 5.6 

 Separated 3 2.8 

 Divorce 1 0.9 

    

Respondents’ 

major 

occupation 

Agro-

pastoralist 

81 75 

 Crop 

farming                                                                                                                

  24 22.2 

 Pastoralist                                                                                   2 1.9 

 Business                                                                                           1 0.9 

 

4.1.3 Respondent’s level of education   

In terms of education, 78.7% of the respondents had primary school education (equivalent 

to 7 years of education), while 12% never had formal education, 7.5% had secondary 

school education, 0.9% had tertiary level of education, and 0.9% of the respondents had 

class eight level of education (Table 1). According to 2012 National population and 
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Housing Census, the country highest level of education attained by 81.7% was Primary 

School while 14.4% had Secondary School education and 2.3% had University and 

tertiary level of education from other institutions. . Moreover, the country literacy and 

education were as follows 71.8% had 5 years and above literacy rate, 78.1% had 15 years 

and above adult literacy rate, 85.9% had 15 to 24 years youth literacy rate, and 83.8% had 

15 to 35 years youth literacy rate (URT, 2014). The study findings show a drop of the 

level of education attainment in all levels of education, that is primary, secondary, and 

tertiary levels in Serengeti district as compared to the 2012 country or national census.    

 

4.1.4  Respondent’s main occupation  

Results from the current study show that, majority (75%) of the respondents interviewed 

were engaged in both crop farming and livestock keeping (agro-pastoralist) activities as 

their major occupation. Table 1 shows that, of the remaining respondents (22.2%), (1.9%) 

and (0.9%) were involved in crop farming, livestock keeping and business/trading 

respectively.  

 

4.2 Community Perception on Climate Change and Tsetse Population Density  

4.2.1  Awareness of climate change  

The study shows that majority (60.1%) of the respondents were aware of climate change, 

while 30.6% were not aware and 9.3% were undecided. Besides, the education level was 

low (mainly primary school education level), but using available knowledge systems, the 

respondents were able to perceive and identify climate change indicators in the study area  

based on their past experience. In this respect, 32.3% of the respondents said that, they 

perceived climate change as implying severe drought, 26.1% said it was a change of 

weather conditions, 7.7% perceived it as too much rainfall which caused floods and 7.7%  

considered it as a decrease in and or lack of rainfall (erratic rainfall patterns). The most 
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important reported sources of information about climate change was the radio (75.4%) 

(Table 3). 

 

Table 2: Respondents awareness and understanding about climate change  

 Responses  Frequency Percent 

Drought, severe drought, 

several drought 
21 32.3 

Changes in weather 

condition 
17 26.1 

Unpredictable rainfall 4 6.2 

Changes in  farming 

season 
1 1.5 

Increase in  temperature 2 3.1 

Too much rainfall which 

cause floods 
5 7.7 

Decreased in and lack of 

rainfall 
5 7.7 

Mountains, earthquake,  

decrease in pasture 
4 6.2 

Don't know. 4 6.2 

 

 

 

Table 3:  Source of information about climate change  

 Responses Frequency Percent 

Radio 49 75.4  

Friends 6 9 .3  

School 5 7.7  

News paper 2 3.1 

Conferences 1 1.5 

Seminar/ workshop 1 1.5 

Through observation 1 1.5 

 

The results also show that, majority (75%) of the respondents had noticed 

weather changes over the last 10-30 years back in their area, while 11.1% did 

not and 13.9% were undecided regarding this aspect as shown in Table 4.  
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Table 4: Respondents’ response on weather changes over the past 10-30 years back 

(n=108) 

Response  Frequency Percent 

No 12 11.1 

Yes 81 75.0 

Don't know 15 13.9 

 

 

According to Table 5, the most commonly noticed changes in climate were drought, or 

severe drought (38.3%), too much rainfall and El-Nino (18.52%), unpredicted rainfall 

while other changes noticed recorded the lowest responses (8.64%). Earlier studies 

indicate that Tanzania, as a country, has witnessed one of the greatest impacts of climate 

change apart from the melting of the icecap on top of Mount Kilimanjaro (Luhanga et al., 

1998), other parts of the country experienced the 1997/8 El Nino which led to drought and 

flooding, the inflation of food prices, and loss of cattle and crops (US National Drought 

Mitigation Centre, 1998). Another recent impact of climate change was the tragic and 

massive destructive floods in Kilosa District in January 2010, which left a number of 

people dead and thousands of others without shelter after the destruction of houses and 

infrastructure (Daily News, 2010).  

 

Kangawale (2012) reported on local perceptions of climate change in the southern 

highlands of Tanzania as involving a change in rainfall, temperature, drought, floods, 

wind, and humidity. Rainfall is locally perceived to have been inconsistent and 

unpredictable over the years. The variability of rainfall is associated with increased 

seasonality of rainfall which affects their agricultural calendar; decreased amounts of 

rainfall and disappearance of short rains that were used to be received around September 

(Mbozi and Rungwe), and fluctuations in the onset of long rains. Most people 

acknowledge that temperature has increased over the last 10 to 30 years, there has also 
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been shortened growing seasons; late coming of rains in the seasons; recurrent food 

shortage, rainfall coming too early and increased incidences of drought, all of which were 

reported by the local community as the major indicators of climate change (Kangawale, 

2012). 

 

Table 5:  Respondents’ descriptions on noticed weather changes over the past               

10-30 years back  

Response  Frequency Percent 

Drought, severe or several drought 31 38.3 

Too much rainfall, floods and or El Nino 15 18.5 

Unpredicted rainfall 7 8.6 

Changes of seasons i.e. rain and dry season 4 4.9 

Increase of temperature or too hot 5 6.2 

Encroachment of wildlife e.g. Elephant 4 4.9 

Too little or no rainfall 3 3.7 

Changing of agricultural or farming season 3 3.7 

Crop and or livestock diseases, crop pest 1 1.2 

Famine 4 4.9 

Loss of income 1 1.2 

Shortage of grazing pasture 3 3.7 

 

 

4.2.2  Community perception of the influence of climate change on tsetse flies 

population density  

The findings presented in Table 6 indicate that, majority (75%) of the respondents had a 

positive perception towards the influence of climate change on  tsetse fly density, while 

18.5% had a negative perception, and 6.5% were neutral (Table 6). However, a study by 

Seyoum et al. (2013) shows that, key informants and greater number of the respondents 

(77.8%) said that the status/ trends of trypanosomosis and its biological vector density 

have been decreasing gradually in recent days. In contrast to this, 16.1% of the 

respondents said that the risk of being bitten by tsetse fly and of contracting tsetse fly 

related diseases has not changed, while 6.2% reported that the challenges have increased 
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over time; the difference in opinion between these two groups of respondents was 

statistically significant (P < 0.05). 

 

Table 6:  Overall respondents’ perceptions of the influence of climate change on 

tsetse flies density (n=108) 

Index categories on level of 

perception 

Frequency Percent 

Negative  20 18.5 

Neutral (undecided) 7 6.5 

Positive  81 75.0 

 

Both males and females had high and positive perception towards the influence of climate 

change on tsetse fly density at 74.4% and 76.7% respectively. Furthermore, the finding 

indicates that, the perceptions towards the influence of climate change on tsetse fly density 

was similar among males and females (p=0.494). However, regarding the level of 

education the findings showed a statistically significant correlation between the level of 

education and the perceptions on  the influence of climate change on tsetse fly density 

(p=0.002). The findings also show a significant correlation between age and perceptions 

towards the influence of climate change on tsetse fly density (p=0.298). Therefore, the 

findings were statistically significant (p≤ 0.05) on the level of education of the 

respondents on the perceptions towards the influence of climate change on tsetse fly 

density (Table 7). Studies by Maddison, (2006) and that of Gbetibouo, (2009) show that 

farmers experiences availability of formal education and other opportunity such as free 

extension advice, social interactions and access to information had also influence 

perception (Maddison, 2006, Gbetibouo, 2009, Hartter et al., 2012). Therefore, this 

indicates the influence of education on perception of respondent and enables persons to 

judge things or issues in a broader view.  
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Table 7:  Influence of selected socio-demographic factors on perception of climate 

change on tsetse flies density α=.05 

Social 

profiles 

Categories Low Medium High Total χ
2
 df P 

  n % n % n % n %    

Sex Male 16 (20.5) 4 (5.1) 58 (74.4) 78 (72.2) 1.41 2 0.494 

 Female 4 (13.3) 3 (10.0) 23 (76.7) 30 (27.8)    

Education 

level 

Not been to 

school 
0 (0.0) 4 (30.8) 9 (69.2) 13 (12.0) 20.45 6 0.002 

 Primary std 

1-7 
20 (23.5) 2 (2.4) 63 (74.1) 85 (78.7)    

 Secondary 

Form 1-4 
0 (0.0) 1 (12.5) 7 (87.5) 8 (7.4)    

 Collage 

Certificate 

and 

Diploma 

0 (0.0) 0 (0.0) 2 (100.0) 2 (1.9)    

Age 21-30 1 (4.3) 2 (8.7) 20 (87.0) 23 (21.3) 9.55 8 0.298 

 31-40 8 (25.0) 3 (9.4) 21 (65.6) 32 (29.6)    

 41-50 6 (21.4) 0 (0.0) 22 (78.6) 28 (25.9)    

 51-60 3 (33.3) 0 (0.0) 6 (66.7) 9 (8.3)    

 > 60 2 (12.5) 2 (12.5) 12 (75.0) 16 (14.8)    

 

4.3  Knowledge of tsetse flies and biting risk from tsetse flies  

As for the interview results, majorities (94.4%) reported to have known tsetse flies and 

were able to describe tsetse based on their behavior and some observable characteristic 

features while 5.6% of the respondents did not. The most frequently mentioned features 

include resemblance of tsetse fly with a normal house fly (51.9%) followed by long 

proboscis for biting (reported by 17.6%), the body having black and pale sports (reported 

by 13.9%), grey colour (9.2%), and biting livestock (1.9%) (Table 8). Among those 96.3% 

who demonstrated knowledge of tsetse flies reported to have been bitten by tsetse flies 

while 1.85% reported not to have had this experience, and 1.85% was undecided as to 

whether or not they had ever been bitten by tsetse flies.  

 

Table 8: Tsetse fly description by respondents 

Variables  Frequency Percent 

Has grey colour 10 9.2 

Has long proboscis for biting 19 17.6 

Its body has black and pale sports 15 13.9 

Resemble normal house fly 56 51.9 

They bite livestock 2 1.9 
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According to Table 9, the areas which they reported to have gotten bitten by tsetse fly for 

the first time were bushes/ forest  when looking after livestock (55.6%), at homes (17.6%), 

and  in the bushes/ forest when collecting fuel wood and or building materials (14.8%).  

Moreover, few of them (3.7%) reported to have been bitten by tsetse flies in the farm 

followed by those who indicated being bitten when herding livestock in the reserve and 

near the reserve (2.8%), and at working place/ office (0.9%). 

 

The findings on knowledge of tsetse flies were similar to those reported by Kinung’hi  et 

al. (2006) who showed that  90.4% of the respondents knew and could identify tsetse 

flies, and among  these, 89.8% have experienced a bite by a tsetse fly and majority (83.3-

99.5%) of the respondents in all four areas have had an experience of a tsetse bite. Most 

(85.4%) respondents reported to have been bitten by tsetse when visiting tsetse-infested 

areas such as bushes and forests. A few respondents (23.5%) reported to have been bitten 

by tsetse flies in the livestock grazing areas and 12.6% were bitten at home or office. The 

dry season was cited by 62.2% of the respondents as having the highest incidences of 

tsetse fly activity; during this season, a person can receive as many as 200 tsetse bites per 

week particularly for people working as park rangers, herdsmen, drivers and tour guides, 

whose daily activities involve working long hours in tsetse infested areas. 

 

Table 9: Places where respondent got bitten from tsetse flies for the first time  

Variables  Frequency Percent 

In bushes/ forest when looking after livestock 60 55.6 

At home 19 17.6 

Bushes/ forest when collecting  fuel wood and 

or building materials 
16 14.8 

Farm 4 3.7 

Don’t know  4 3.7 

When grazing in and close to reserve 3 2.8 

In game reserve 1 0.9 

At the Office/ Work place 1 0.9 
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4.4  Gender Roles and Risk of Being Bitten by Tsetse Flies   

Gender roles in the local communities are often structured whereby each gender is 

assigned specific duties such as livestock herding, fishing, crop farming, and collection of 

firewood. In particular, livestock herding, crop farming and collection of firewood 

(Kokwaro et al., 2007; Zoller et al., 2008) have to a large extent been linked to 

predisposing individuals to the risk of being bitten by tsetse flies.  

 

The study results show that, men were more involved in the productive roles than women.  

Such roles include crop farming for paid labour (58.3%), paid labour in land and bush 

clearing (66.7%), collection of building materials (for thatching and building poles) for 

cash (51.9), charcoal burning (77.8%),  herding livestock for cash (67.6%), and lumbering 

(89.8%) (Table 10). In contrast, women were more involved in performing domestic roles 

such  as washing clothes in the river (88%), fetching water in the river and swampy areas 

for home use (76.9%), collection of building materials (reeds and poles) (62%), and 

collecting firewood for home use (82.4%). These findings conform to those reported in the 

literature, which show that men are mostly involved in productive activities while women 

are more involved in domestic chores (ILO, 2008). Community management role 

involving tsetse control activity was reported for men only by (88%). The findings on 

community management role are in contrast with those reported in other literature which 

show that community management role is the one linked with n activities usually carried 

out by women as an extension of their reproductive role for the benefit of the community, 

although community management activities performed by men tend to be more visible and 

of higher social value (ILO, 2008).  

http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0002186#pntd.0002186-Zoller1


40 

 

  

Table 10: Gender roles in study communities 

Gender role Person involved most (Social group) 

Productive roles  Men Women Boys Girls All Men & 

Women 

Adult 

men 

&boys 

Adult 

women 

& girls 

Crop farming  for paid 

labour  

58.3 22.2 1.9 0 11.1 6.5 0 0 

Land and bush clearing 

paid labour 
66.7 9.3 1.9 0.9 13 8.9 0 0 

Collection of Building 

Materials (thatch & 

poles) for cash 

51.9 44.4 1.9 0 1.9 0 0 0 

Charcoal burning 77.8 11.1 7.4 0 0 0 3.7 0 

Herding livestock for 

cash  

67.6 3.7 28.7 0 0 0 0 0 

Fetching fuel wood 4.6 67.6 0 13 2.8 0  12 

Lumbering  89.8 0 10.2 0 0 0 0 0 

 

Domestic role   

       

 Washing clothes in the 

river  

1.9 88 0 2.8 0.9 2.8 0 3.7 

Crop farming for home 

consumption  

18.5 23.1 0.9 0 15.7 41.7 0 0 

Fetching water in the 

river and swampy areas 

for home use  

3.7 76.9 0.9 8.3 0 0 0 9.3 

Herding family 

livestock  
72.2 1.9 25.9 0 0 0 0 0 

Collection of Building 

Materials (reeds & 

poles) 

37 62 0.9 0 0 0 0 0 

Collection  firewood 1.9 82.4 1.9 4.6 0 0 0 9.3 

 

Community managing 

role:  

        

Engaging in tsetse 

control program  

88 3.7 0 8.3 0 0 0 0 

 

The study shows that men face a higher risk of being bitten by tsetse flies when 

performing productive roles especially charcoal burning (43.52%), herding livestock for 

cash (32.41%), and lumbering (39.82%) as well as community managing roles (39.82%) 

when engaged in tsetse control activities/ program under community managing role. They 

also face a similar risk when performing domestic roles such as herding family cattle 

(Table 11). This finding is similar to that reported by Kinung’hi et al. (2006) who revealed  

that activities that expose men and women to tsetse fly bites when working in tsetse 

infested bushes/forests include  grazing livestock in tsetse infested areas and hunting game 

animals (Kinung’hi et al., 2006). A study by Kokwaro et al. (2007) show that, in Busia 
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and Nguruman in Kenya which are in areas with the highest risk, 84% males and 75% 

females are exposed to tsetse fly bites whereby farming and herding activities were 

perceived as being the most risk occupations. Similarly, ritual cleansing, as reported by 

Kokwaro et al. (2007), exposes more people to tsetse flies risks in tsetse fly infested areas 

than in tsetse free areas. Herding livestock posed the highest risk of tsetse fly interaction 

as reported by 51.8% and 31.1% of the respondents in Teso and Busia Districts in Busia 

County, Western Kenya and Busia and Tororo Districts, in Southeast Uganda. Social-

cultural activities including bathing in the rivers and streams, fetching firewood and 

fishing, and the presence of conducive woody vegetation especially in Uganda were 

important contributing factors to HAT occurrence (Kokwaro et al., 2007, Okia et al., 1994 

and Rutto, 2011). 

 

Table 11: Perceived biting risk from tsetse flies by social group on gender role  

Gender roles   Biting risk from tsetse flies 

Productive role Social group 

involved most in 

respective 

gender role 

Not at 

all 

Low Average  High 

Crop farming  for paid labour Men  (58.3) 0 15.76 24.06 18.54 

Land and bush clearing paid labour Men  (66.7) 4.6 12.01 29.61 20.37 

Collection of Building Materials (thatch & 

poles) for cash Men (51.9) 0 1.86 27.76 22.23 

Charcoal burning Men  (77.8) 0.95 0.95 32.41 43.52 

Herding livestock for cash Men  (67.6) 0.9 4.6 29.6 32.41 

Fetching fuel wood Women (67.6) 0.95 11.12 23.13 32.38 

Lumbering Men  (89.8) 0 10.12 39.78 39.82 

 

Domestic role           

Washing clothes in the river Women (88) 10.15 24.97 38.89 13.9 

Crop farming for home consumption Men & Women 

(41.7) 3.71 18.5 12.95 6.5 

Fetching water in the river and swampy 

areas for home use Women (76.9) 2.8 35.17 26.84 12.02 

Herding family livestock Men (72.2) 4.67 16.65 24.1 26.84 

Collection of Building Materials (reeds & 

poles) Women (62) 0.9 2.79 25.02 33.32 

Collection  firewood for home use  Women  (82.4) 0.95 11.99 29.66 39.79 

 

Community managing role            

Engaging in tsetse control activities/ 

program Men  (88) 0 0.9 11.12 75.94 



42 

 

  

On the other hand, women seem to be at a high risk of being bitten by  tsetse flies when 

performing domestic chores including collecting firewood for home use (33.32%) and 

collecting building materials (reeds and poles) (39.79%) while for men this happened 

when  herding family livestock in the forest  (26.84%)  (Table 11).  Based on the findings, 

men were found to be at a higher risk of being bitten by tsetse flies due to having more 

activities which expose them to high risk of tsetse bites than women because men have 

five activities and women three in those triple gender roles as shown in Table 13. 

However in FGDs, it was reported that both men and women face the risk of being bitten 

by tsetse flies.  

 “During dry season the risk of being bitten by tsetse flies is very high for both 

males and females as we all depend and use the same water sources used by 

wildlife where the concentration of tsetse flies in those sites is high during that 

period or season”. (Female participant in FGDs).  

  
The findings from interviewees and key informants revealed that tsetse fly challenges 

have wide seasonal variations; on the one hand, the dry season (June –October) was 

reported to be of high risk of tsetse fly bites in the area. On the other hand, majority of the 

respondents admitted that the challenges of tsetse fly bite become mild in the rainy season, 

particularly in the months of November, December, January and February.  

 

4.5  Determination of Tsetse Flies Density in Game Reserves and at the Interface  

4.5.1  Tsetse trap densities (tsetse/trap/day) in different sites 

The study findings show that, overall, the apparent density (OAD) was lowest near 

cultivated and residential areas by 15, followed by Game reserves locations by 110.67; 

whereas OAD was highest along river banks in game reserve by 171.67 (Table 12). This 

trend could be attributed to the presence of suitable habitat, host availability and other 
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preferences in the surveyed area. A study by Gondwe et al. (2009) shows is an increase of 

tsetse density inside Nkhotakota Game Reserve and low apparent abundance of tsetse flies 

outside the game reserve. This implies that, tsetse flies challenge is high in game reserves 

thus the risk of being bitten by tsetse flies could also be high among social groups whose 

gender roles are more predominant in areas with high tsetse density. 

 

Table 12:   Tsetse Apparent Density (AD) in Ikorongo Grumeti and neighbouring 

villages (n=2448) 

Trapping site Tsetse specie collection Total 

trapped 

Species AD OAD 

G.swynnertoni     G.  pallidepes GsAD GpAD  

Game reserve 795 533 1328 66.25 44.42 110.67 

Rivers in game 

reserves 

834 196 1030 80 91.67 171.67 

Near cultivated 

areas and 

residence 

77 13 90 12.83 2.17 15 

 G.pallidepes=Glossina pallidepes, Gswynnertoni = Glossinaswynnertoni AD=Apparent Density 

OAD=Overall Apparent Density, GpAD=Glossina pallidepes Apparent Density GsAD=Glossina 

swynnertoni Apparent Density 

 

The density of vector (tsetse fly) in the study population indicates a high risk of being 

bitten by tsetse flies among community members when carrying out their gender roles 

near or along rivers and swampy areas in or around game reserves due to high tsetse flies 

density in these locations as opposed to other studied locations in the study area. This 

implies that the areas near and or along the rivers and or swampy areas are riskier due to 

their high tsetse fly density than areas with low apparent density of the same specie if the 

infection rates are equal. In another study, Rutto and Karuga (2009) reported a positive 

spatial correlation between cattle population contacts with humans and HAT occurrence in 

risk places when feeding and watering during dry season. Similar findings were reported 

in this study that cattle grazed along river banks and in swampy areas during dry seasons 
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are exposed to higher risks of AAT and HAT trypanosome infection due to close contacts 

with humans, livestock, and tsetse flies (Rutto et al., 2013).  As reported by Snow (1984) 

and Kuzoe (1993), watering sites and water sources were the major transmission foci for 

HAT for both livestock and domestic use influencing interaction among vectors and hosts.  

This indicates that people come in more contact and become more predisposed to the risk 

of being bitten by tsetse flies of the HAT vector.  

 

4.5.2  Tsetse species composition in and around Ikorongo and Grumeti Game 

Reserves  

Results on tsetse species composition are presented in Table 13. The composition of tsetse 

fly species in the study area were Glossina pallidipes and Glossina swynnertoni during the 

study period. Glossina brevipalpis were very few and were excluded in the analysis for 

this study. The study findings show that, 55.2% of tsetse flies caught during the study 

period were Glossina swynnertoni and 44.8% were Glossina pallidipes. This result is 

similar to that reported by Malele et al. (2007) which shows Glossina swynnertoni being 

the most abundant species in the areas that share the same ecosystem with Serengeti 

National Park. This implies that regardless of the change in climate Glossina swynnertoni 

is still the dominant specie in Serengeti. 

 

Table 13:  Tsetse species composition in and around Ikorongo and Grumeti Game 

Reserves (n=2448) 

 

Tsetse species 

Trapping site Glossina swynnertoni.  Glossina  pallidipes 

Inside Game Reserve              795 533 

Rivers in game reserves                           480 550 

Near farm and residence          77 13 

Total 1352(55.2%) 1096(44.8%) 
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CHAPTER FIVE 

 

5.0  CONCLUSION AND RECOMMENDATIONS 

5.1  Conclusion 

Based on the study findings, the following conclusions are drawn:-  

i. The perceptions of local community on the influence of climate change on tsetse 

flies density provides important information on tsetse situation in the study area 

and the manner in which communities are at a high risk of tsetse bites due to close 

contact between tsetse vectors –Human –livestock.   

 

ii. The population density of tsetse flies, the vector of African Trypanosomiasis pose 

a high risk from tsetse flies bites among the communities living in the proximity of 

game reserves due to frequent movement of human visits and activities carried out 

into tsetse infested areas and the sharing of water resources in swampy areas and in 

and along the rivers.   

 

iii. Gender roles explain better the risk of an individual or social group to biting risk 

from tsetse flies and men faced a higher risk of being bitten by tsetse flies 

compared to women due to their greater involvement in the productive roles such 

as herding, lumbering and charcoal burning which are undertaken mostly in the 

tsetse fly infested areas, with higher vector-Human-livestock-wildlife contact.  

 

5.2  Recommendations 

Based on the study conclusions this study recommends that:-  

i. There is a need to incorporate community’s knowledge in designing and 

implementing of the tsetse control intervention program in the areas.  
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ii. Community-based interventions against tsetse flies should also be encouraged and 

carefully designed to reach all communities, especially those living adjacent to 

tsetse fly habitats and infested areas of Ikorongo and Grumeti Game Reserves for 

sustainability of tsetse control intervention.  

 

iii. There is a need to educate communities on the importance of changing and 

protecting themselves against tsetse fly bites using the available effective and long 

term measures when visiting and performing their gender roles in tsetse fly 

infested areas.  

 

iv. Tsetse control should involve various stakeholders that are in one way or another 

affected by the presence of tsetse flies. Wildlife authority should take a leading 

role in the control of tsetse flies while local communities should participate fully in 

all control activities and thus benefit from the intervention for sustainability of the 

T&T control intervention.  
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APPENDICES 

 

Appendix 1: Interview Schedule for Household Survey  

 

GENERAL INFORMATION 

Name of enumerator: ......................................  Name of interviewer............................. 

Starting time: ………………..…….                   Date: .....................    

1. Household number: …………........              2. Hamlet....................................................                

3.  Name of village: ……………………           4. Name of ward: ……………………… 

5. District: ………………………………           6. Region: ……………………………… 

 

A: SOCIO-DEMOGRAPHIC CHARACTERISTICS  

A1. Age of respondent ……. (Years) 

A2. Sex:  1=Male                                                      (     ) 

                     2= Female 

A3. Major occupation of respondent: 

    1=Crop farming            2= Pastoralist                3= Employee.           

    4=Agro-pastoralist        5=Others (Specify)                    (     ) 

 

A4. Marital status:   

          1=Married monogamy     2= Married polygamy  

3=Single                          4= Never married,            (      ) 

          5=Widowed,                       6=Separated,                   

          7=divorced  

 

 

A5. Level of education attained: …………………………    

       0=Not been to school          1=Primary Std 1-7         2=Secondary form 1-4           

       3=Secondary form 5-6       4= Collage certificate and diploma  5=University   (     ) 

 

A6. Number of years lived in the village/ area........... 

A7.What is your household size____. Boys.............Girls................... 

A8. What is the main source of water in this village?  

A9. Please provide information on the other sources of water.             
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S/N Source       Location            Use                Season 

  Community Reserve  Domestic Livestock Dry Wet 

1. Boreholes       

2. Shallow wells       

3. River       

4. Dams       

5. Tap water from 

water authority 

      

6. Rain water harvest       

7. Others( Specify)       

 

A10. Do you keep livestock (domestic animals)?  

0=No                                 1=Yes,               (      )  

A11. If YES to A9 please provide the following information 

 

 

 

 

Code for Places:  1=Reserve area 2=Village land 3= around homes 4=indoor   5=others (Specify) 

Codes for feeding system: 1=Zero grazing   2=Free range 3=Tethering 4=others (specify) 

A12. What time do you water your livestock?    

A13.Where do you water your livestock during various/ the following season? 

 

A14. Do you have plots for cultivation? 

   0=No       1=Yes,               (      ) 

A15.If yes, please provides information of location of your plots. 

1=Close to reserves        2=Close to homes      3=close to village grazing area  

4= Others (specify) …….. 

S/N Type of livestock Breed Size(numbers) Feeding system Place of grazing  Time taken 

1. Cattle      

2. Goats      

3. Pigs      

4. Chickens      

5. Sheep      

6. Horses/Donkeys      

   Season 

S/N Source Location Dry Wet 

1. Boreholes    

2. Shallow wells    

3. River    

4. Dams    

5. Tap water from water 

authority 

   

6. Others (Specify)    
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A.16 What are your main sources of income 

 

 

B. KNOWLEDGE OF CLIMATE CHANGE AND TSETSE FLY  

B1. Do you know tsetse fly?  

    0=No                    1=Yes,                         2 =Don’t know        (      )  

B2. If yes, give local name and respective tribe …………………………… 

B3. How would you describe it? 

B4. Where do tsetse flies found in this village? 

B5.Which part/ location of your area have more tsetse flies? Tick as many as appropriate  

      1=Forest/ bushes                              4= Game reserve area 

      2=along rives/ water sources           5= at the interface 

      3=around residential                        6=Specific village grazing area 

B6. Have you ever get been bitten by tsetse fly? 

       0=No                     1=Yes,                      2=Don’t know        (      ) 

B7.   If yes to B6, where did it happen for the first time?  

       1=At home                2= office                3=in the bush/ forest  

       4= in grazing area when looking after livestock  

       5= Others (Specify)………                                                  (       ) 

B8. Do you have specific area for grazing your livestock? 

       0=No                     1=Yes,                      2=Don’t know        (       ) 

B9. What season of the year does you experience more tsetse bites? 

       1= Dry season                    2=Short rainy season (From Sept-Jan)    

       3= Long rain season (From Feb-June)     4=Others (Specify)      

       5=Don’t know                                                                        (       ) 

S/N Source Rank 

1. Food crop production   

2. Cash crop production  

3. Livestock production and sales of its product (milk)   

4. Salary  

5. Food retail shop   

6. Whole seller   

7. Hardware shop  

8. Selling green grocery   

9. Remittances    

10. Catering (Mama/ baba lishe)  

11. Others (specify)  
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B10. Usually, how many tsetse bites do you experience per week?  

      1=Once                        2=Twice                    3= Others (specify)     

      4=Not at all                  5=Don’t know                                     (       )   

 

 

B11. How frequently do household members usually get bitten by tsetse flies per week?  

B12. Which period of the day do you get most bitten by tsetse fly?  

  1=Morning (8am-11am)                      2=Afternoon (12 noon -2pm) 

  3=Evening (3pm-5pm)                         4=Night (7 pm 4 am)   

  5=Others (specify)                                                                      (       ) 

B13. Have you ever heard of climate change? 

  0= No                     1=Yes                            2=don’t know         (       ) 

B14.Where did you hear about climate change? Tick as many as you feels apply:  

1= Friends               2=Conference          3=Seminar/workshop    

 4=Radio                  5=Television           6=Magazine             (       ) 

 7=News paper        8= Other (specify)…………….. 

B15. If yes in B13, can you explain what do you understand about climate change? 

…………………………………………………………………………………………

……………………………………………………..…………………………  

B16. Have you noticed any changes of weather over the last 10-30 years back? 

  0= No                           1=Yes                           2=Don’t know      (       ) 

B17. If yes to B16, please explain what changes 

……………………………………………………..................................................................... 

 

 

B18. Do you think climate change is something that affecting you, personally?  

    0= No                            1=Yes                        2=Don’t know        (       )           

B19. If yes to B18, how?  

............................................................................................................................. ........................ 

 

 

Household 

members 

Frequency of bitten per week 

1=Once      2=Twice      3= Others (specify)    4=Not at all 

H/hold head  

Spouse   

Boys  

Girls   
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C: COMMUNITY PERCEPTION ON INFLUENCE OF CLIMATE CHANGE 

TOWARDS TSETSE FLY DENSITY IN THE STUDY AREA   

S/N Item Strong 

disagree 

Disagree Neutral  Agree Strong 

agree 

1. Unpredicted rain influences the increases 

of tsetse flies density in the area.  

     

2. Too much rain in a short period influences 

increases tsetse flies density in the area  

     

3. Little rain influences increases tsetse flies 

density in the area  

     

4. The events of climate change have nothing 

on the influence of tsetse flies density in 

the area.  

     

5. There is a relationship between extreme 

temperature influences the increases of 

tsetse flies density in the area.  

     

6. Excessive rainfall influences the increases 

of tsetse flies density in the area.  

     

7. Declining of annual total rainfall over the 

years influences the increases of tsetse 

flies density in the area.  

     

8. Severe drought influences the increases of 

tsetse flies density in the area.   

     

9. El Niño as results of climate change 

influences the increases of tsetse flies 

density in the area.  

     

10. Changes of weather pattern over years’ 

influences the increases of tsetse flies 

density in the area.   

     

11. Relative humidity influences the increases 

of tsetse flies density in the area. 

     

 

C2. How does severe drought influence the density of tsetse flies in this area? 

………………………………………………………………………………………………………

……………………………………………………………….. 

C3. How does unpredicted rain influence the density of tsetse flies in this area? 

…………………………………………………………………………………………

…………………………………………………………………     

C4. How does little rain in a short period influence the density of tsetse flies in this 

area? 

…………………………………………………………………………………………

…….........................................................................................................  
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D: GENDER ROLES AND BITING RISK BY TSETSE FLIES  

D1. Who involved most in the following gender roles performed by household members 

and the biting risk by tsetse flies?  

Gender role Who 

involves 

most 

Where take 

place 

Biting risk 

Productive roles     

Crop farming  for paid labor     

Land and bush clearing paid labor    

Collection of Building Materials (thatch & poles) for cash    

Charcoal burning    

Herding livestock for cash    

Fetching water in river  for income      

Fetching fuel wood for cash    

Timber  making     

Domestic  roles    

Washing clothes in the river     

Crop farming for home consumption     

Land and bush clearing for home consumption     

Fetching water in the river for home use     

Herding family  livestock     

Collection of Building Materials (reeds & poles)    

Collection  firewood    

Community managing role:     

Engaging in tsetse control program     

 

Codes for who involves most.          Codes for where takes place               Codes for Biting 

risk 

 

 

 

 

 

D2. Does your work involve visiting/ working near bushes or forest? 

       1=Yes                        2=No                             3=Sometimes            (      ) 

 

D3. If yes in D2 above, how do you define your frequency of visiting bush or forest 

area? 

      1=Rare (once a week)      2=Less frequency (Twice a week)           

      3=Very frequency (More than twice a week)                                     (      ) 

 

5= All 6=Adult men & 

boys 7=Adult women & 

girls    8= Both Adult 

men &women 4=Men   

3=Women   2=Boys   

1=Girls    

 

1=Along river/ swamp     

2= Around residence areas               

3= Inside game reserve    

4= At the interface  

5= Forest/bushes   6=others 

(Specify)                                                                                                                     

 

3=High                  

2=Less                              

1=Low/Rare                                               

0=Not at all                                                                                                                                                 
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D4. Do you take your livestock near bush or game reserve? 

      0=No                             1=Yes                        2=Sometimes             (       ) 

D5. How about in reserve area, do you take those livestock sometimes? 

     0=No                             1=Yes                        2=Sometimes             (       )  

 

E. TSETSE FLY DENSITY AND DISTRIBUTION  

E1. In which season of the year do tsetse flies observed/experienced most? 

      1= Dry season                                           2=Short rainy season (From Sept-Jan)    

      3= Long rain season (From Feb-June)     4=Others (Specify)      

      5=Don’t know                                                                            (       ) 

 

E2. Please provide information on the density and distribution of tsetse flies in various 

areas.  

Location  Degree of distribution  

In game reserve   

At the interface   

Along rivers and swampy areas   

Homes   

Others (specify)  

 

Note:        4=High     3=moderate        2= low        1= very low     0= not at all. 

E3. Does the population growth in this area affect the distribution of tsetse flies? 

     0= No                        1=Yes                           2=Don’t know      (       ) 

E4. If yes to F3, explain. 

…………………………………………………………………………………………

………………………………………………………………….………………………

…………………………………………………………………………………..……… 

E5. Have you observed encroachment of wildlife on village land? 

   0= No                          1=Yes                          2=Don’t know      (       ) 

E6. If yes to F5 explain. 

…………………………………………………………………………………………

…………………………………………………………………………………..……… 

…………………………………………………………………………………..……… 

 

E7. Does wildlife encroachment on village land bring with them tsetse flies?   

   0= No                            1=Yes                      2=Don’t know       (       ) 
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E8. Do our farming practices affect the density and distribution of tsetse flies in this area?  

   0= No                            1=Yes                      2=Don’t know      (       ) 

E9. If yes to F8 explain. 

…………………………………………………………………………........................... 

E10. In your opinion how could the risk of been bitten by tsetse flies in this area be minimized?  

………………………………………………………………………………………… 

Finishing time…………………………   

 

 

 

 

 

 

 

 

Thank you for your time and response 
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Appendix 2: Check list for Focus Group Discussions (FGDs) 

   

1. KNOWLEDGE OF CLIMATE CHANGE  AND TSETSE FLY 

 Do you know tsetse fly? 

 Where do you normally find these tsetse flies? 

 How do describe this tsetse fly?  (color, morphology, size, shape and behavior)  

 Where does tsetse fly found most?  

 What do you understand when you hear about climate change? 

 What weather changes have you noticed for the couple of years 10-30 years back?  

 Do you think your environment also changes as a result of climate changes? In terms of 

vegetation, land use and cover.   

 Do community worried with climate change? 

 Have you notice any differences in tsetse amount and distribution, and game animals in 

your environment for couple of years? (30yrs). 

 

2. PERCEPTIONS ON INFLUENCE OF CLIMATE CHANGE ON TSETSE FLY 

DENSITY  

 How does drought influence tsetse flies density in the area?   

 How do floods influence tsetse flies density in the area?   

 What climatic variables influence density of tsetse flies in the area?  

 How do climate changes affect tsetse distribution in the area? 

 What are the relations between climate change and tsetse fly density? 

 Which season of the year do you observe/ experiences more tsetse flies? 

 How does population growth affect distribution of tsetse flies in reserves and at the 

interface?  
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3. GENDER ROLES AND BITTEN RISK BY TSETSE  

 What does a woman do in a typical day? About men? Children (i.e. Girls and boys?)  

 Who involved most in the following gender roles? 

 How is the risk of being bitten by tsetse flies when performing various gender roles    

 Where do you most get bitten by tsetse flies when carrying out your gender roles?  

 How do you access entering in the reserves?    

 Do people sometimes enter the reserve without livestock? 

 Why entering game reserve? 

 Do you get bitten with tsetse fly when you entered there for those reason? 

 Which grazing system do you most use in this village? 

 Where do people graze their livestock? 

 Do you have specific grazing area in your village?  

 Is the grazing area enough to accommodate/ to feeding all livestock in the village all the 

year around without entering the reserve for grazing? 

 How about the risk on being bitten by tsetse flies to those social groups when performing 

their gender roles in the reserve, is it the same? 

 Do community worries with biting risk from tsetse fly? 

 Is there any relation between gender roles and risk of biting from tsetse fly?  

 What time do people graze in reserve areas? 

 Do you get bitten with tsetse flies when you graze in reserve? 

 How do you protect yourself that you shouldn’t get bitten with tsetse flies? 

 

 

 

Thank you for your time and response 

 

 

 


