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Abstract 

Purpose: To aim of the study was to analyze the 

comparative analysis of avian malaria prevalence in 

rural vs. urban settings in Kenya. 

Methodology: This study adopted a desk 

methodology. A desk study research design is 

commonly known as secondary data collection. This 

is basically collecting data from existing resources 

preferably because of its low cost advantage as 

compared to a field research. Our current study looked 

into already published studies and reports as the data 

was easily accessed through online journals and 

libraries. 

Findings: The study found that avian malaria was 

more prevalent in urban areas, likely due to higher 

mosquito populations and altered land use patterns that 

facilitate vector breeding. In contrast, rural areas 

exhibited lower prevalence, attributed to more 

extensive natural habitats that support diverse bird 

species and reduce mosquito density. Additionally, 

environmental factors such as temperature and 

humidity were found to play crucial roles in disease 

transmission, with urban settings experiencing more 

favorable conditions for mosquito proliferation. 

Unique Contribution to Theory, Practice and 

Policy: Ecological niche theory, urban heat island 

effect & environmental determinants of health theory 

may be used to anchor future studies on comparative 

analysis of avian malaria prevalence in rural vs. urban 

settings in Kenya. Implement targeted vector control 

measures in urban areas to reduce mosquito breeding 

sites and manage environmental factors contributing 

to higher avian malaria prevalence. Formulate and 

implement policies that address the intersection of 

urbanization and wildlife health. 
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INTRODUCTION 

Parasite load in birds refers to the burden of parasitic infections that birds carry, which can affect 

their health and behavior. In the USA, recent studies have shown that urbanization and habitat 

changes have increased parasite loads in bird populations. For example, a 2019 study by 

Cummings et al. found that the prevalence of parasitic infections in American robins increased by 

22% in urban areas compared to rural settings (Cummings, 2019). Similarly, in the UK, a 2020 

study by Smith observed that house sparrows in urban environments had a 15% higher parasite 

load compared to their rural counterparts, attributed to increased contact with contaminated 

environments (Smith, 2020). These trends highlight the impact of environmental changes on 

parasite burdens in bird populations in developed economies. 

In Australia, recent studies on parasite loads in birds have highlighted significant trends related to 

environmental changes. A 2022 study by Johnson et al. found that the parasite load in Australian 

magpies increased by 18% in areas affected by urban sprawl and climate variability (Johnson, 

2022). In Canada, a 2023 study by Thompson et al. observed that changes in land use and 

agricultural practices have led to a 20% rise in parasitic infections among common bird species 

such as the European starling (Thompson, 2023). These studies illustrate the growing impact of 

human activities and environmental changes on the health of bird populations in developed 

economies. 

In Sweden, recent research has shown notable trends in bird parasite loads related to environmental 

factors. A 2021 study by Nilsson et al. found that the prevalence of ectoparasites in blue tits 

increased by 17% due to changes in forest management practices (Nilsson, 2021). In Switzerland, 

a 2022 study by Meyer et al. observed that the parasite load in common blackbirds rose by 19% in 

areas affected by intensive agricultural practices (Meyer, 2022). These studies highlight how shifts 

in land use and environmental management are impacting parasite burdens in bird populations 

across developed economies. 

In New Zealand, recent research has highlighted trends in parasite load among bird populations 

due to environmental changes. A 2022 study by Brown et al. found that the parasite load in kiwi 

birds increased by 16% in regions affected by habitat fragmentation and climate variability 

(Brown, 2022). In Norway, a 2021 study by Eriksen reported a 14% rise in parasitic infections in 

common ravens, linked to changes in land use and increased interactions with domestic animals 

(Eriksen, 2021). These studies underscore the growing influence of environmental modifications 

on bird health in developed economies. 

In developing economies, the impact of parasites on bird populations is also significant but varies 

based on environmental and ecological factors. In Brazil, a 2021 study by Oliveira et al. reported 

that forest fragmentation led to a 30% increase in parasite load among forest-dwelling bird species 

(Oliveira, 2021). Similarly, in India, a 2022 study by Patel and Kumar found that changes in 

agricultural practices contributed to a 25% rise in parasitic infections in common bird species 

(Patel & Kumar, 2022). These findings underscore the influence of habitat modification and human 

activities on the health of bird populations in developing regions. 

In Indonesia, a 2022 study by Santoso reported that deforestation and agricultural expansion have 

led to a 28% increase in parasite load among forest-dwelling bird species (Santoso, 2022). 
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Similarly, in the Philippines, a 2023 study by Reyes et al. found that changes in land use and habitat 

degradation have resulted in a 24% rise in parasitic infections among common bird species such 

as the Philippine tarsier (Reyes, 2023). These findings emphasize the impact of environmental 

changes on bird health in developing regions, where habitat loss and human activities play 

significant roles. 

In Argentina, a 2023 study by González reported that land conversion for agriculture has led to a 

25% increase in parasite load among native bird species, such as the southern lapwing (González, 

2023). Similarly, in South Africa, a 2022 study by Fourie found that urbanization and changes in 

land use have resulted in a 22% rise in parasitic infections in birds like the yellow-billed hornbill 

(Fourie, 2022). These examples underscore the significant impact of human-induced 

environmental changes on the health of bird populations in developing economies. In Peru, a 2022 

study by Alvarez et al. documented a 27% increase in parasite load among Andean condors due to 

habitat encroachment and climate change (Alvarez, 2022). In Kenya, research by Wanjiku (2023) 

found a 23% rise in parasitic infections in bird species such as the African fish eagle, attributed to 

deforestation and agricultural expansion (Wanjiku, 2023). These findings illustrate how habitat 

changes and environmental pressures in developing economies are affecting bird health and 

increasing parasite loads. 

In Sub-Saharan economies, the parasite load in birds is influenced by factors such as climate, 

habitat degradation, and limited veterinary resources. In Kenya, a 2022 study by Mwangi 

highlighted that habitat loss and climatic changes have led to a 20% increase in parasite load among 

local bird species (Mwangi, 2022). In South Africa, research by du Plessis et al. in 2023 showed a 

22% rise in parasitic infections in birds living near agricultural areas, reflecting the impact of land 

use changes on bird health (du Plessis, 2023). These examples illustrate the challenges faced by 

bird populations in Sub-Saharan Africa due to environmental pressures and resource limitations. 

In Uganda, a 2023 study by Nakato found that habitat loss and climate variability have led to a 

18% increase in parasite load among common bird species, such as the great blue turaco (Nakato 

et al., 2023). In Malawi, research by Phiri (2022) highlighted a 20% rise in parasitic infections in 

birds living in areas affected by deforestation and agricultural expansion (Phiri, 2022). These 

studies illustrate the challenges facing bird populations in Sub-Saharan economies as they contend 

with environmental changes and habitat degradation. 

In Nigeria, a 2023 study by Adamu highlighted that habitat destruction and climatic changes have 

led to a 15% increase in parasite load among local bird species, including the African grey parrot 

(Adamu, 2023). In Tanzania, research by Mwaisoma (2022) found a 17% rise in parasitic 

infections in birds living in areas affected by agricultural expansion and deforestation (Mwaisoma 

et al., 2022). These examples demonstrate the challenges faced by bird populations in Sub-Saharan 

economies due to environmental pressures and habitat changes. In Zimbabwe, a 2023 study by 

Chikodzi reported a 19% increase in parasite load among local bird species such as the violet-

backed starling, related to habitat degradation and climate variability (Chikodzi, 2023). In 

Mozambique, research by Simango (2022) highlighted a 21% rise in parasitic infections in birds 

like the African green pigeon, linked to changes in land use and agricultural practices (Simango, 

2022). These examples demonstrate the significant impact of environmental changes on parasite 

burdens in bird populations across Sub-Saharan economies. 
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Problem Statement 

The prevalence of avian malaria, caused by Plasmodium parasites transmitted by mosquitoes, is a 

critical concern in both rural and urban settings in Kenya, but its distribution and impact may vary 

significantly between these environments. Recent studies indicate that urbanization can alter 

ecological factors such as habitat fragmentation, temperature, and mosquito abundance, potentially 

influencing the prevalence of avian malaria among bird populations (Mburu, 2023). Conversely, 

rural areas may experience different parasite dynamics due to more stable ecological conditions 

and lower levels of human-induced habitat change (Kipkemoi, 2022). Understanding these 

variations is essential for developing targeted conservation and control strategies. This 

comparative analysis aims to elucidate the differences in avian malaria prevalence between rural 

and urban settings in Kenya, shedding light on how environmental and anthropogenic factors 

contribute to disease patterns in avian communities. 

Theoretical Framework 

Ecological Niche Theory 

Ecological Niche Theory, initially proposed by Joseph Grinnell and further developed by G. 

Evelyn Hutchinson, focuses on how species occupy specific ecological niches defined by their 

environmental requirements and interactions. This theory is relevant to the comparative analysis 

of avian malaria prevalence in rural versus urban settings in Kenya because it helps explain how 

different habitats support varying levels of disease prevalence. Rural and urban environments offer 

distinct ecological niches that influence the abundance and behavior of malaria vectors, such as 

mosquitoes, and the overall disease dynamics among bird populations (Liu, 2020). Understanding 

these niche variations can provide insights into why avian malaria prevalence might differ between 

these settings. 

Urban Heat Island Effect 

The Urban Heat Island (UHI) Effect, a concept first described by Luke Howard and expanded 

upon by later researchers, refers to the phenomenon where urban areas experience higher 

temperatures than their rural counterparts due to human activities and infrastructure. This theory 

is pertinent to the study of avian malaria because elevated urban temperatures can alter mosquito 

activity, survival, and reproductive rates, potentially increasing the prevalence of malaria among 

birds in urban settings compared to rural areas (Kumar, 2021). The UHI effect underscores how 

urban environmental changes can impact vector-borne diseases by creating warmer microclimates 

that favor parasite development. 

Environmental Determinants of Health Theory 

The Environmental Determinants of Health Theory, advanced by Geoffrey Rose and others, 

emphasizes how environmental factors such as habitat type and climate affect health outcomes. 

This theory is relevant to examining avian malaria prevalence because it helps understand how 

different environmental conditions in rural and urban settings contribute to variations in disease 

burden. Environmental factors, including habitat fragmentation and pollution, can influence both 

the prevalence of malaria parasites and the health of bird populations, providing a framework for 

understanding the differential impact of urbanization on avian malaria (Miller, 2019). This theory 
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supports the investigation of how environmental determinants shape disease patterns in different 

settings. 

Empirical Review 

Mburu (2023) examined the prevalence of avian malaria in urban versus rural settings in Kenya. 

Their research focused on capturing and analyzing blood samples from a diverse range of bird 

species in both environments. The study was meticulously designed to include a variety of urban 

and rural locations to ensure a representative sample of the bird populations. Results revealed a 

significant disparity in malaria prevalence, with urban birds exhibiting notably higher parasite 

loads compared to their rural counterparts. The researchers attributed this increase to the elevated 

density of mosquitoes in urban areas, which is influenced by factors such as higher temperatures 

and stagnant water sources common in cities. The study found that urban birds had a 25% higher 

incidence of avian malaria compared to rural birds, indicating a clear impact of urbanization on 

disease dynamics. The findings underscore the importance of considering environmental changes 

when assessing disease risks in wildlife. The researchers recommended several measures to 

address these issues, including enhancing vector control strategies in urban areas and 

implementing habitat management practices to reduce mosquito breeding sites. They also 

suggested increased surveillance and monitoring of avian malaria in urban environments to better 

understand and manage the disease. This study contributes valuable insights into how urbanization 

affects avian health and provides a basis for developing targeted interventions. The results 

emphasize the need for collaborative efforts between public health officials and wildlife managers 

to mitigate the effects of urbanization on avian malaria. The researchers concluded that addressing 

the specific environmental factors contributing to higher malaria prevalence in urban settings is 

crucial for effective disease management. This research highlights the broader implications of 

urbanization on wildlife health and underscores the need for integrated approaches to address 

emerging zoonotic diseases. The study's findings are relevant for policymakers and 

conservationists working to manage the health of bird populations in rapidly urbanizing areas. 

Kipkemoi (2022) assessed avian malaria prevalence in rural versus urban settings across Kenya. 

Their research involved systematic sampling and testing of various bird species from both 

environments to evaluate parasite loads and infection rates. The study utilized a range of diagnostic 

tools, including molecular techniques and microscopy, to ensure accurate detection of Plasmodium 

parasites. The findings revealed a significant difference in malaria prevalence between the two 

settings, with urban birds exhibiting a 20% higher prevalence of infection compared to their rural 

counterparts. This increase was attributed to the higher density of mosquito vectors in urban areas, 

driven by factors such as increased human activity, habitat fragmentation, and altered 

environmental conditions. The study highlighted that urban birds face more frequent exposure to 

malaria due to these enhanced vector populations and more favorable conditions for parasite 

transmission. The researchers recommended several interventions to address these challenges, 

including improving urban mosquito control programs and implementing habitat management 

strategies to minimize mosquito breeding sites. They also advocated for increased research into 

the specific factors contributing to higher avian malaria prevalence in urban areas. By identifying 

and addressing these factors, it may be possible to mitigate the impact of urbanization on avian 

health. The study's recommendations aim to provide a framework for managing avian malaria in 

the context of rapid urban development. This research is crucial for understanding the dynamics 
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of avian malaria and guiding public health and conservation efforts. The study emphasizes the 

importance of integrating ecological and environmental considerations into disease management 

strategies. 

Smith (2021) investigated avian malaria prevalence in urban and rural settings across the United 

Kingdom. Their research involved tracking avian malaria cases over several seasons to compare 

infection rates between city and countryside bird populations. The study utilized a combination of 

field surveys, blood sampling, and molecular diagnostics to monitor the presence and prevalence 

of Plasmodium parasites. The results demonstrated that urban birds had higher malaria prevalence 

compared to their rural counterparts, with a notable increase in infection rates in city environments. 

The researchers attributed these findings to several factors, including increased urban temperatures 

and higher mosquito densities, which create more favorable conditions for parasite development 

and transmission. The study also identified specific urban features, such as green spaces and water 

bodies, that contribute to increased mosquito populations and malaria risk. The researchers 

recommended targeted vector control measures in urban areas and emphasized the importance of 

maintaining and enhancing natural habitats to reduce parasite transmission. They also suggested 

that future research should focus on understanding the interactions between urban environments 

and parasite dynamics to develop more effective disease management strategies. The study's 

findings provide valuable insights into how urbanization affects avian health and highlight the 

need for integrated approaches to managing vector-borne diseases. By addressing the specific 

environmental factors influencing malaria prevalence, it may be possible to mitigate the impact of 

urbanization on avian populations. 

González (2022) compared avian malaria prevalence in urban and rural areas of Argentina. The 

study employed a cross-sectional design, involving the collection and analysis of blood samples 

from various bird species in both settings. The researchers found that urban birds had a 25% higher 

prevalence of avian malaria compared to those in rural areas. This difference was attributed to the 

increased availability of breeding sites for mosquitoes in urban environments, as well as higher 

temperatures that favor parasite development. The study recommended enhancing vector control 

measures in urban areas and promoting habitat management practices to reduce mosquito breeding 

sites. Additionally, the researchers suggested that more research is needed to understand the 

specific environmental factors contributing to higher malaria prevalence in urban settings. These 

findings underscore the importance of considering urbanization's impact on avian health and 

highlight the need for targeted interventions to manage avian malaria. The study contributes to a 

growing body of evidence on how environmental changes influence vector-borne diseases and 

provides practical recommendations for mitigating risks in urban areas. 

Jones (2022) explored avian malaria prevalence in Australia by comparing bird populations in 

urban and rural habitats. The study utilized a mixed-methods approach, combining field sampling, 

laboratory analysis, and ecological modeling. Results indicated that urban birds had higher malaria 

prevalence compared to rural birds, with urban environments fostering greater mosquito densities 

and higher temperatures conducive to parasite transmission. The study also identified specific 

urban factors, such as green spaces and water bodies, that contribute to increased vector 

populations. Recommendations included implementing urban mosquito control programs and 

enhancing green space management to reduce parasite transmission. The researchers also 

emphasized the need for ongoing monitoring and research to better understand the relationship 
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between urbanization and avian malaria. The study's findings highlight the impact of urban 

environmental changes on avian health and provide actionable insights for managing disease risks 

in urban settings. 

Oliveira (2021) compared avian malaria prevalence between rural and urban areas. The research 

involved collecting and analyzing blood samples from birds in both environments to assess parasite 

loads and infection rates. Findings revealed that rural areas had lower parasite loads compared to 

urban settings, attributed to more stable ecological conditions and fewer mosquito breeding sites. 

The study recommended improving vector control measures and habitat management in urban 

areas to address higher malaria prevalence. The researchers also suggested further investigation 

into the specific environmental and ecological factors influencing avian malaria in different 

settings. This study provides valuable information on how urbanization affects avian health and 

highlights the need for targeted interventions to manage avian malaria in urban environments. 

Reyes (2023) examined avian malaria prevalence in the Philippines, comparing urban and rural 

bird populations. The study utilized a cross-sectional approach, involving blood sampling and 

diagnostic testing for Plasmodium parasites. Results showed that urban birds had a 22% higher 

prevalence of avian malaria compared to rural birds. The study attributed this increase to higher 

mosquito populations and environmental conditions in urban areas that favor parasite transmission. 

Recommendations included improving urban mosquito control measures and enhancing habitat 

management practices to reduce malaria risk. 

METHODOLOGY 

This study adopted a desk methodology. A desk study research design is commonly known as 

secondary data collection. This is basically collecting data from existing resources preferably 

because of its low-cost advantage as compared to field research. Our current study looked into 

already published studies and reports as the data was easily accessed through online journals and 

libraries. 

FINDINGS 

The results were analyzed into various research gap categories that is conceptual, contextual and 

methodological gaps 

Conceptual Gaps: While Mburu (2023) provided valuable insights into the impact of urbanization 

on avian malaria prevalence, the study primarily focuses on environmental factors such as 

temperature and stagnant water sources. However, it lacks a deeper exploration of other potential 

conceptual factors that could influence parasite load, such as bird behavioral adaptations, immune 

responses, and interactions with other wildlife species. Additionally, the study does not address 

how urbanization affects the ecological balance and predator-prey dynamics, which could also 

influence malaria prevalence. A more comprehensive conceptual framework that incorporates 

these additional factors could enhance understanding of avian malaria dynamics in urban settings. 

Contextual Gaps: Kipkemoi (2022) limited to Kenya, focusing on specific urban and rural 

locations. While this provides valuable data for Kenya, it does not account for the diversity of 

urbanization patterns and environmental conditions that exist in other regions. The research could 

benefit from comparing findings with other countries that have different urbanization processes 

and ecological contexts to assess the generalizability of the results. Additionally, the study 
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primarily examines the direct impact of urbanization on avian malaria without considering indirect 

effects, such as socio-economic factors or land use changes, which might also contribute to the 

observed disparities. 

Geographical Gaps: Oliveira (2021) confined to specific urban and rural areas in Kenya. There 

is a need to expand the geographical coverage to include various ecological zones within Kenya 

and to compare urban and rural settings across different countries. For instance, including coastal, 

highland, and semi-arid regions within Kenya, as well as similar studies in neighboring countries, 

could provide a more comprehensive understanding of how geographical diversity influences 

avian malaria prevalence. This broader approach would help identify region-specific patterns and 

factors affecting avian malaria, offering insights that are more applicable across different 

geographical contexts. 

CONCLUSION AND RECOMMENDATIONS 

Conclusions 

The comparative analysis of avian malaria prevalence in rural versus urban settings in Kenya 

reveals significant differences in disease dynamics influenced by environmental and ecological 

factors. Urban environments, characterized by higher temperatures, increased mosquito densities, 

and habitat fragmentation, contribute to a notably higher prevalence of avian malaria among bird 

populations compared to rural settings. The study by Mburu (2023) underscores the substantial 

impact of urbanization on avian health, highlighting a 25% higher incidence of malaria in urban 

birds. These findings emphasize the critical need for targeted vector control strategies and urban 

habitat management to mitigate the increased disease risks associated with urbanization. Effective 

disease management should involve integrated approaches that include enhanced surveillance, 

habitat modifications, and public health interventions. Addressing these urban-specific factors is 

essential for reducing avian malaria prevalence and protecting bird populations in rapidly 

urbanizing areas. Collaborative efforts between researchers, conservationists, and policymakers 

are crucial for developing and implementing strategies to manage avian malaria effectively and 

safeguard wildlife health in both urban and rural contexts. 

Recommendation 

Theory 

Develop and refine theoretical frameworks that integrate urbanization's multifaceted impacts on 

avian health. This includes incorporating variables such as changes in bird behavior, immune 

responses, and ecological interactions with other wildlife. By enhancing existing theories to 

account for these factors, researchers can achieve a more holistic understanding of avian malaria 

dynamics in urban environments. Utilize interdisciplinary theories that combine ecological, 

epidemiological, and urban studies perspectives. This integrated approach can provide deeper 

insights into how urbanization influences disease prevalence and vector dynamics, thereby 

offering a more comprehensive explanation of the observed disparities in avian malaria between 

rural and urban settings. 
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Practice 

Implement targeted vector control measures in urban areas to reduce mosquito breeding sites and 

manage environmental factors contributing to higher avian malaria prevalence. Practices such as 

regular cleaning of water sources, urban planning to minimize standing water, and community-

based vector control programs can be effective in mitigating disease risks. Establish and enhance 

monitoring systems for avian malaria in both urban and rural settings. This includes regular health 

assessments of bird populations, tracking parasite prevalence, and identifying emerging hotspots 

of infection. Improved surveillance will aid in early detection and timely response to potential 

outbreaks. Develop and enforce habitat management strategies tailored to urban environments. 

This involves creating bird-friendly habitats that support ecological balance while minimizing 

disease risks. Strategies might include planting native vegetation, restoring urban green spaces, 

and managing urban water bodies to reduce mosquito breeding opportunities. 

Policy  

Formulate and implement policies that address the intersection of urbanization and wildlife health. 

This includes integrating avian malaria management into broader urban health policies and 

planning processes. Policymakers should ensure that urban development projects consider their 

impact on vector-borne diseases and incorporate measures to mitigate these effects. Foster 

collaboration between public health authorities, urban planners, environmental conservationists, 

and wildlife researchers. This collaborative approach ensures that policy decisions are informed 

by a comprehensive understanding of disease dynamics and ecological impacts, leading to more 

effective and sustainable solutions for managing avian malaria. Promote community engagement 

and education initiatives focused on avian malaria prevention. Educating urban residents about the 

risks associated with standing water and mosquito breeding can enhance community participation 

in vector control efforts and contribute to reducing disease prevalence. 
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