https://www.eejournals.org Open Access

Page | 26

The Impact of Rapid Population Growth on Diarrheal
Disease in African Cities

Katu Amina H.

School of Natural and Applied Sciences Kampala International Uganda

ABSTRACT

Rapid urban population growth in African cities poses significant challenges to public health, particularly by
exacerbating the prevalence of diarrheal diseases. This review examines the complex relationship between
uncontrolled urban expansion and the increasing burden of diarrheal illnesses, which remain a leading cause of
morbidity and mortality, especially among children under five. Rapid urbanization, driven by high fertility rates and
rural-to-urban migration, has outpaced the development of essential water, sanitation, and hygiene (WASH)
infrastructure, resulting in overcrowded informal settlements with inadequate access to clean water and sanitation
services. Through analysis of demographic trends, case studies, and WASH-related health risks, this study
highlights how poor sanitation, contaminated water sources, and environmental degradation contribute to the
transmission of diarrheal pathogens. The review also explores current public health interventions and policy
responses, identifying barriers such as weak governance, limited funding, and cultural factors that impede progress.
Finally, it offers recommendations for integrated urban planning, resilient infrastructure investments, community
engagement, and innovative technologies to mitigate diarrheal disease risks in rapidly growing African urban
centers. Addressing these challenges is critical to improving health outcomes, achieving sustainable development
goals, and building resilient, inclusive cities.
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INTRODUCTION

Diarrheal diseases remain one of the leading causes of morbidity and mortality globally, particularly affecting
children under the age of five in low- and middle-income countries. Sub-Saharan Africa bears a disproportionately
high burden of this public health crisis [17]. The World Health Organization (WHO) estimates that over 1.7 billion
cases of diarrheal diseases occur globally each year, resulting in the deaths of approximately 525,000 children under
five annually [27]. Diarrhea is commonly caused by microbial infections transmitted through contaminated food and
water, inadequate sanitation, and poor hygiene practices. In urban Africa, where access to clean water and effective
sanitation remains limited, these diseases continue to flourish [37.

At the same time, the African continent is experiencing unprecedented population growth, particularly in urban
areas. According to the United Nations Department of Economic and Social Affairs (UN DESA), Africa's urban
population is expected to triple between 2020 and 2050, growing from approximately 500 million to over 1.5 billion
people [47]. This rapid urbanization is largely driven by high fertility rates and rural-to-urban migration in search
of better economic opportunities, education, and healthcare. However, this demographic shift is taking place in the
context of limited urban planning, weak governance, and underdeveloped infrastructure systems. Many cities in
sub-Saharan Africa are already struggling to provide basic public services, including safe drinking water, adequate
sewage disposal, and waste management [57]. As a result, urban environments are becoming increasingly conducive
to the spread of communicable diseases, including diarrheal illnesses.

The link between urban population growth and public health is well-established, but there is a growing concern that
the current trajectory of urban expansion in Africa may severely undermine efforts to reduce diarrheal disease
incidence. Overcrowding, informal settlements, limited access to healthcare, and environmental degradation further
exacerbate health risks [67. For instance, in slum areas, which house a significant proportion of urban residents,
open defecation, shared sanitation facilities, and reliance on contaminated water sources are common. These factors
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create a vicious cycle of poverty and poor health outcomes, particularly affecting vulnerable groups such as children,
women, and the elderly [77].
Understanding the dynamics between rapid urban population growth and diarrheal disease transmission is essential
for designing effective public health interventions. This study seeks to review and analyze the causal relationship
between these two phenomena, identifying key drivers and offering policy recommendations to mitigate the health
risks associated with uncontrolled urbanization [87]. Despite ongoing efforts to improve public health in African
cities, diarrheal diseases remain a persistent and widespread problem. One of the major contributing factors is the
rapid increase in urban population, which has outpaced the development and maintenance of essential infrastructure
for water, sanitation, and hygiene (WASH) [97. The inadequacy of these services creates an environment where
waterborne diseases thrive, especially in densely populated areas where people are forced to share limited resources.
Urbanization, when not managed properly, leads to the proliferation of informal settlements or slums, where
infrastructure is often nonexistent or poorly maintained. In such settings, residents may be forced to rely on
contaminated surface water, use unimproved latrines, and live in unsanitary conditions—all of which increase the
risk of diarrheal disease [107]. Furthermore, municipal authorities often lack the financial and technical capacity to
address these challenges, leading to a public health crisis that disproportionately affects the poorest and most
marginalized communities.
While many studies have explored the general impact of WASH conditions on health outcomes, there is a need for
a focused analysis on how rapid urban population growth specifically influences the burden of diarrheal diseases in
African cities. Without a clearer understanding of this relationship, policymakers and public health practitioners
may struggle to develop effective interventions that can keep pace with urban expansion [117. Therefore, this study
aims to bridge this knowledge gap and provide evidence-based insights to inform urban health policy and planning.
This study aims to investigate the impact of rapid population growth on the prevalence and distribution of diarrheal
diseases in African urban settings. Specifically, it seeks to assess urban population growth trends in selected cities
over the past 30 years, evaluate the status of water, sanitation, and hygiene (WASH) infrastructure in fast-growing
areas, and explore the relationship between urban density and diarrheal disease incidence. It also identifies key risk
factors associated with disease outbreaks in high-growth urban zones and proposes effective policy and public health
interventions. In addressing these objectives, the study poses five research questions that examine demographic
trends, WASH infrastructure adequacy, statistical links between population density and disease, region-specific risk
factors, and the effectiveness of existing interventions. The significance of this study lies in its focus on a major but
underexplored urban public health challenge in sub-Saharan Africa. By examining diarrheal disease transmission
through the lens of urbanization, it underscores the urgent need for integrated planning that combines infrastructure
development with health policies. The study offers evidence to inform efforts toward achieving key Sustainable
Development Goals, especially those related to health, clean water, sanitation, and sustainable cities. Additionally,
it serves as a practical resource for stakeholders including researchers, urban planners, and public health officials,
providing insights that support the design of more resilient and inclusive urban health strategies. With African cities
expanding rapidly, the research emphasizes the importance of context-specific, innovative solutions to mitigate the
health risks posed by inadequate services and rising population densities. Ultimately, this study contributes to a
broader understanding of how urban growth shapes public health outcomes and what can be done to reduce disease
burdens in vulnerable urban populations.
Rapid Urban Population Growth in Africa

Africais currently the fastest urbanizing continent, driven by several key factors including rural-to-urban migration,
high fertility rates, and natural population growth. This rapid urban population increase is resulting in the
uncontrolled expansion of informal settlements, which often lack essential infrastructure and services [127. Cities
such as Lagos, Nairobi, and Kinshasa exemplity a trend of “urbanization without development,” where urban growth
outpaces the establishment of critical infrastructure. As a result, many urban areas are characterized by unplanned
neighborhoods with inadequate access to clean water, sanitation, and waste management systems. The lack of
coordinated urban planning and investment in basic services exacerbates living conditions, posing significant
challenges to sustainable development. This rapid, unmanaged urbanization places immense pressure on city
resources, increases the risk of public health crises, and limits economic opportunities for residents. Addressing these
issues requires comprehensive urban planning strategies that integrate infrastructure development, service delivery,
and environmental sustainability. Without such interventions, the rapid urban growth in Africa may continue to
deepen existing socio-economic inequalities and undermine efforts to improve the quality of life in urban areas [137.

Diarrheal Diseases: Causes and Vulnerable Populations
Diarrheal diseases in urban Africa are predominantly caused by a range of pathogens, including bacteria such as
Escherichia coli and Vibrio cholerae, viruses like rotavirus, and protozoa such as Giardia lamblia [ 147]. These pathogens
are commonly transmitted through the fecal-oral route, primarily due to the consumption of contaminated water
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and food, which is often a consequence of inadequate sanitation and poor hygiene practices. The burden of these
diseases disproportionately affects certain high-risk populations. Children under the age of five are particularly
vulnerable due to their underdeveloped immune systems, making them more susceptible to severe dehydration and
complications. Immunocompromised individuals, especially those living with HIV/AIDS, also face increased risks
due to their reduced ability to fight infections. Additionally, residents of informal settlements and slums are at
heightened risk because of overcrowding, lack of access to clean water, and inadequate waste disposal systems. These
conditions create an environment conducive to the rapid spread of diarrheal pathogens, leading to high morbidity
and mortality rates among affected populations [157]. Addressing these issues requires targeted public health
interventions focusing on improved sanitation, safe water access, and healthcare support for vulnerable groups.
Mechanisms Linking Population Growth and Diarrheal Disease
Population growth is closely linked to increased incidence of diarrheal diseases through several interrelated
mechanisms. Rapid urbanization often outpaces the development of water infrastructure, resulting in water
shortages and increased dependence on unsafe water sources [167. This situation worsens during rainy seasons
when runoff water mixes with waste, leading to widespread contamination. In addition, population surges contribute
to inadequate sanitation and poor waste management, with practices such as open defecation and the overflow of pit
latrines contaminating both soil and water sources. Overcrowded living conditions further amplify the risk, as
densely populated settlements frequently share limited toilet facilities and lack proper handwashing stations,
encouraging the spread of disease due to poor hygiene. Moreover, environmental degradation caused by unchecked
urban expansion such as deforestation and inadequate drainage systems exacerbates the problem [17]. These
conditions increase the likelihood of flooding, which spreads contaminants and creates favorable environments for
the transmission of pathogens. Together, these factors form a vicious cycle in which population growth intensifies
vulnerabilities to diarrheal diseases by compromising water quality, sanitation, hygiene, and environmental
conditions. Addressing these challenges requires integrated urban planning and investment in water, sanitation, and
hygiene (WASH) infrastructure to protect public health in growing communities.
Case Studies
Informal settlements across Africa face critical WASH (Water, Sanitation, and Hygiene) challenges, as illustrated
by case studies from Kibera in Nairobi, Kenya, and Old Fadama in Accra, Ghana. Kibera, one of the continent’s
largest slums with over 250,000 residents, suffers from severe infrastructural deficits [187]. Limited access to
sanitation facilities and heavily polluted water sources have led to recurrent cholera outbreaks, underlining the
vulnerability of residents to waterborne diseases due to inadequate WASH systems. Similarly, Old Fadama in Accra
highlights the consequences of rapid urban migration and unplanned settlement growth. The area is characterized
by extreme overcrowding, inefficient waste management, and intermittent water supply. Poor drainage systems
have exacerbated public health risks, resulting in a high prevalence of diarrheal diseases. Both cases underscore the
pressing need for targeted WASH interventions in urban informal settlements. The absence of sustainable
infrastructure not only endangers public health but also reflects broader systemic challenges, including urban
governance, poverty, and environmental degradation. Addressing these issues requires collaborative efforts
involving government bodies, NGOs, and community-based organizations to improve access to clean water,
sanitation, and hygiene education [197.
Public Health and Policy Responses
Public health and policy responses to urban WASH (Water, Sanitation, and Hygiene) challenges involve a
combination of infrastructure development, education, and innovation. Programs such as UNICEF’'s WASH
initiatives and World Bank-funded urban sanitation projects aim to improve access to clean water and sanitation
infrastructure in urban areas [207]. However, their effectiveness is often limited by issues of poor governance and
inadequate funding. Health education and behavior change initiatives, particularly community-led total sanitation
(CLTS) and hygiene education programs, have demonstrated positive outcomes in reducing open defecation and
encouraging consistent handwashing with soap. These efforts are crucial in addressing sanitation-related health
risks in densely populated urban settings. In addition, technological innovations play an increasingly important role
in urban WASH strategies. Mobile-based platforms for reporting service gaps allow for real-time monitoring and
faster response to sanitation problems, while decentralized waste treatment solutions, such as biodigesters, present
sustainable and scalable approaches for waste management in informal settlements. Together, these strategies
highlight a multi-faceted approach to improving urban WASH conditions, though their success hinges on strong
governance, sufficient resources, and community participation [217].
Barriers and Future Directions
Efforts to improve urban public health through Water, Sanitation, and Hygiene (WASH) initiatives face a range of
challenges, despite the promise shown by programs and technological innovations. Initiatives like UNICEK’s
WASH programs and World Bank-funded sanitation projects aim to enhance infrastructure, but their impact is often
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hindered by limited funding, weak governance, and poor urban planning [227]. Political instability and population
displacement further complicate service delivery, while cultural practices and resistance to behavior change slow the
adoption of improved hygiene behaviors. Additionally, inadequate data impairs effective planning and targeting of
health interventions. Despite these barriers, there are clear future directions for enhancing urban health outcomes.
Integrated urban planning that combines health, housing, and environmental priorities is essential for coordinated
development. Investment in climate-resilient WASH infrastructure can help urban areas better withstand floods
and droughts. Technological solutions, such as mobile-based WASH reporting and decentralized waste treatment
(e.g., biodigesters), offer scalable innovations for informal settlements. Community participation in planning and
maintaining WASH services enhances sustainability, while health education programs like community-led total
sanitation (CLTS) promote lasting behavior change. Finally, strengthening research and improving surveillance
data—especially on diarrheal disease hotspots—will support evidence-based interventions [237]. Addressing these
interlinked factors is vital for achieving sustainable urban health improvements.
CONCLUSION
The rapid pace of urban population growth in African cities has profoundly exacerbated the incidence and burden of
diarrheal diseases. As urban centers expand without corresponding investments in water, sanitation, and hygiene
(WASH) infrastructure, millions of residents especially those in informal settlements remain vulnerable to disease
outbreaks driven by contaminated water, poor sanitation, and overcrowded living conditions. The interplay between
weak urban governance, limited funding, and political instability has hindered the delivery of essential public
services, creating an environment where diarrheal illnesses thrive. Despite ongoing interventions by global and
local stakeholders, progress has been uneven and slow. However, there are clear pathways forward. Integrated urban
planning, resilient WASH infrastructure, community involvement, and innovative technologies present promising
solutions. Ensuring sustainability requires not only financial investment but also political commitment and a deeper
understanding of urban health dynamics. Strengthening surveillance systems and fostering a culture of behavior
change are equally crucial. Addressing these challenges holistically will be key to reducing the burden of diarrheal
diseases and promoting healthier, more resilient African cities in the face of continued population growth.
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