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ABSTRACT

Diarrhea and typhoid fever pose significant public health challenges, particularly in low- and middle-income
countries where vulnerable populations such as children, the elderly, and immunocompromised individuals are
disproportionately affected. This review explores key risk factors that drive the spread of these diseases, including
socioeconomic influences, malnutrition, and environmental challenges. Poverty, lack of access to clean water,
inadequate sanitation, and overcrowded living conditions creates fertile grounds for the proliferation of
waterborne diseases. Malnutrition further weakens immune systems, making at-risk populations more susceptible
to infections and their complications. This review also examines how educational attainment and health awareness
impact disease prevention, with a focus on vulnerable populations. Current interventions such as water, sanitation,
and hygiene (WASH) programs, nutritional support, and vaccination campaigns are assessed, along with policy
recommendations to address root causes. Future directions emphasize integrating health interventions with
broader socioeconomic development strategies to sustainably reduce the disease burden among at-risk groups.
Keywords: Diarrhea, Typhoid Fever, Socioeconomic Factors, Malnutrition, Vulnerable Populations, Waterborne
Diseases.

INTRODUCTION
Diarrhea and typhoid fever are significant public fever, with a focus on how socioeconomic influences

health challenges, particularly in low- and middle-
income countries [17]. These diseases contribute to
high rates of morbidity and mortality, especially
among vulnerable populations such as children, the
elderly, and those with compromised immune
systems. According to the World Health
Organization (WHO), diarrhea is the second leading
cause of death in children under five globally, while
typhoid fever continues to affect millions of people in
regions with inadequate sanitation and water
management. Both diseases are preventable with
proper public health measures, yet they persist due
to a combination of environmental, socioeconomic,
and nutritional factors.

This review seeks to explore the critical risk factors
contributing to the spread of diarrhea and typhoid

and malnutrition increase susceptibility to these
infections [27]. Poor sanitation, lack of access to
clean drinking water, overcrowded living conditions,
and limited healthcare infrastructure create an
environment where diarrhea and typhoid fever can
easily proliferate. Vulnerable  populations,
particularly ~ those living in  poverty, are
disproportionately affected due to limited access to
preventive  resources and treatments  [3].
Additionally, malnutrition weakens the immune
system, further exacerbating the risk and severity of
infections. Understanding the interplay between
these factors is crucial for developing targeted
interventions that address the root causes of disease
transmission. This review will examine the role of
socioeconomic  disparities,  malnutrition, and
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environmental challenges in contributing to the high
burden of diarrhea and typhoid fever [47]. Moreover,
it will highlight the populations most at risk, discuss
current strategies to mitigate the spread, and
propose future directions for reducing the disease
burden among vulnerable groups.

By investigating these key areas, this review aims to
provide a comprehensive understanding of the
underlying causes that perpetuate the spread of
these diseases in resource-constrained settings.
Addressing these root causes through integrated,
multi-sectoral approaches is vital to reducing the
incidence and mortality rates associated with
diarrhea and typhoid fever, improving overall public
health outcomes, and enhancing the quality of life
for at-risk populations in developing regions [57].
Socioeconomic Factors Contributing to Disease
Prevalence

The prevalence of diarrhea and typhoid fever is
heavily influenced by a range of socioeconomic
factors that exacerbate the transmission and severity
of these diseases. Among the most critical factors are
poverty, urbanization, overcrowding, and limited
access to education [67]. These conditions perpetuate
cycles of poor health outcomes, particularly in low-
and middle-income countries, where healthcare
systems are often overburdened and under-
resourced.  Understanding the  socioeconomic
contributors to disease spread is essential for
developing targeted interventions that address these
underlying issues.

Poverty and Access to Clean Water and
Sanitation: Poverty is a central determinant of
health outcomes, directly affecting access to clean
water, sanitation, and healthcare services. In
communities with lower socioeconomic status,
access to basic necessities such as potable water and
adequate sanitation is often scarce [7]. This creates
an environment conducive to the transmission of
waterborne diseases like diarrhea and typhoid fever.
Both illnesses are spread primarily through
contaminated water and food, which are more
common in areas where poverty limits infrastructure
development and health safeguards.

In regions where poverty is widespread, open
defecation and improper waste disposal are common
practices due to a lack of proper sanitation facilities.
These practices lead to the contamination of water
sources, increasing the likelihood of pathogen
transmission. For instance, Salmonella typhi, the
bacteria responsible for typhoid fever, thrives in
conditions where human waste contaminates
drinking water [87. Similarly, various viruses and
bacteria that cause diarrhea are spread through
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fecal-oral transmission, with poor sanitation and
hygiene practices serving as primary drivers of
infection.

The link between poverty and disease is cyclical.
Those who contract these illnesses often face
economic hardships due to medical costs and lost
productivity, further entrenching them in poverty
[97]. This cycle makes it difficult for affected
communities to escape the conditions that fuel the
spread of disease, creating a persistent public health
challenge.

Urbanization and Overcrowding: Rapid
urbanization, particularly in low- and middle-income
countries, has led to the proliferation of densely
populated urban slums where access to clean water,
sanitation, and waste management is severely
limited. Overcrowding in these areas exacerbates the
spread of infectious diseases like diarrhea and
typhoid fever, as close quarters make it easier for
pathogens to spread through contaminated water,
food, and surfaces. In many urban slums, sanitation
infrastructure has not kept pace with population
growth. Inadequate waste management systems lead
to the buildup of human waste in the environment,
further contaminating water sources and food
supplies. During seasonal rains, these areas become
particularly vulnerable, as runoff water carries waste
into drinking water supplies, significantly increasing
the risk of disease outbreaks.

Overcrowded conditions also create challenges for
healthcare delivery. In slums, access to medical care
is often limited due to the overwhelming demand on
already under-resourced facilities [10]. The spread
of infectious diseases in these environments is
exacerbated by the lack of preventive healthcare,
including vaccination programs for typhoid fever
and health interventions aimed at reducing diarrhea
incidence. Inhabitants of these areas are often unable
to afford medical treatment, making it difficult to
manage and contain outbreaks effectively.
Educational Attainment and Health Awareness:
Low levels of educational attainment and limited
health awareness contribute significantly to the
prevalence of diarrhea and typhoid fever. Many
individuals in low-income settings are unaware of
the critical role hygiene plays in preventing the
spread of disease [117]. A lack of knowledge about
proper handwashing techniques, safe food handling,
and the importance of boiling water or using
purification methods before consumption heightens
the risk of infection.

Education is a crucial tool for improving health
outcomes, as individuals who are informed about
hygiene and sanitation practices are better equipped

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in

any medium, provided the original work is properly cited.


http://www.idosr.org/

www.idosr.org
to protect themselves and their families from disease.
Public health campaigns promoting basic hygiene
practices—such as regular handwashing with soap,
safe water storage, and food hygiene—can
significantly reduce the transmission of waterborne
diseases [127]. However, these campaigns are often
inaccessible to those in impoverished or rural areas
due to socioeconomic barriers, including illiteracy,
lack of access to media, and inadequate funding for
public health initiatives.
Moreover, the absence of formal education may limit
people's understanding of how diseases spread,
leaving them more vulnerable to misinformation.
For example, myths about the causes of diarrhea and
typhoid fever may prevent individuals from seeking
medical attention or practicing effective hygiene
measures. Addressing educational gaps through
community-based  interventions and  school
programs can empower populations to adopt
behaviors that prevent disease transmission [ 13, 14,
157.
Impact of Malnutrition on Susceptibility to
Diarrhea and Typhoid Fever
Malnutrition and Immune System Weakness
Malnutrition significantly compromises the immune
system, making individuals more susceptible to
infections such as diarrhea and typhoid fever.
Children and the elderly, in particular, are more
vulnerable due to their weaker or less developed
immune responses [137. Malnourished individuals
are not only more likely to contract these infections
but also experience more severe and prolonged
illness, leading to higher mortality rates.
Protein-Energy =~ Malnutrition (PEM) and
Micronutrient Deficiencies
Protein-energy malnutrition and deficiencies in key
micronutrients, such as vitamin A, zinc, and iron, are
prevalent in many of the regions where diarrhea and
typhoid fever are endemic. These nutritional deficits
impair the body’s ability to fight infections and
recover from illnesses, exacerbating the severity and
frequency of disease outbreaks.

Vulnerable Populations
Children: Children, especially those under five, are
particularly vulnerable to diarrhea and typhoid
fever. According to the World Health Organization
(WHO), diarrhea is one of the leading causes of
death in children worldwide, particularly in regions
where malnutrition is prevalent [147]. Children’s
developing immune systems, combined with their
frequent exposure to contaminated environments,
put them at high risk of both contracting and
suffering severe outcomes from these diseases.
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The Elderly: The elderly population is another
high-risk group. As individuals age, their immune
systems weaken, making them more susceptible to
infections. In regions where healthcare access is
limited, elderly individuals with underlying health
conditions  are  particularly  vulnerable  to
complications from diarrhea and typhoid fever,
which can lead to dehydration, organ failure, and
death.
Immunocompromised Individuals: Individuals
with weakened immune systems, such as those living
with HIV/AIDS or other chronic illnesses, face
heightened risks of infection from both diarrhea and
typhoid fever [157. These populations not only
experience more frequent infections but also suffer
more severe disease progression due to their
inability to mount an effective immune response.
Interventions and Policy Recommendations
Improving Water, Sanitation, and Hygiene
(WASH) Programs: Investing in clean water and
sanitation infrastructure is one of the most effective
ways to reduce the transmission of diarrhea and
typhoid fever. WASH programs that focus on
improving access to clean water, proper sanitation,
and hygiene education have demonstrated success in
reducing the incidence of these diseases in low-
income settings [16,17].
Nutritional Interventions: Addressing
malnutrition through community-based nutritional
programs can significantly reduce the vulnerability
of at-risk populations [167]. Programs that provide
nutritional supplements, promote breastfeeding, and
improve food security are essential components of a
comprehensive disease prevention strategy [187].
Vaccination and Healthcare Access: Vaccination
campaigns targeting typhoid fever can help protect
vulnerable populations. Additionally, improving
access to healthcare services, especially in rural and
underserved areas, is critical for early diagnosis and
treatment of both diarrhea and typhoid fever, which
can help reduce morbidity and mortality.
Future Directions
Efforts to reduce the prevalence of diarrhea and
typhoid fever must go beyond immediate medical
interventions, addressing the root socioeconomic
causes that perpetuate these diseases. Future
strategies should focus on creating a holistic
approach, integrating health, education,
infrastructure, and research to provide long-term
solutions [57]. This section outlines key future
directions that can significantly impact the fight
against these diseases in vulnerable populations.
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Integrated Health and Social Interventions

The integration of health interventions with
socioeconomic development programs is a promising
approach to tackle diarrhea and typhoid fever, which
are deeply linked to poverty, limited access to clean
water, poor sanitation, and lack of education.
Addressing these systemic issues will not only
reduce the spread of infections but also improve the
quality of life in affected regions. Integrated health
and social interventions could include multi-sectoral
approaches that combine improvements in sanitation
infrastructure with community education and
healthcare access. Governments and international
organizations could work together to build reliable
water and sanitation systems, accompanied by
educational campaigns on hygiene, safe water
storage, and food safety [97. Increased access to
healthcare services, particularly in underserved
areas, would ensure timely diagnosis and treatment.
Social protection programs that provide financial
support to impoverished families can also contribute
to disease prevention by reducing economic barriers
to clean water and sanitation facilities. Microfinance
initiatives could fund local businesses focused on
water purification technologies or affordable
sanitary  products.  Strengthening  healthcare
infrastructure, including expanding access to
vaccines and improving delivery systems, is also
crucial. Efforts should focus on training healthcare
workers in early detection and management,
improving supply chains for essential medications,
and expanding access to clean water through
sustainable water management systems.
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Research and Innovation

Research and innovation are crucial for combating
diarrhea and typhoid fever, which are diseases that
disproportionately affect children in developing
countries. Vaccines for typhoid fever are not
universally accessible or widely implemented in
high-burden regions, and more research is needed to
create affordable, effective, and long-lasting
vaccines. Diagnosis tools for these diseases are often
inadequate in low-income settings, leading to
misdiagnosis or delayed treatment [137]. To improve
diagnostic methods, research should focus on rapid,
accurate, and cost-effective methods that can be used
in  resource-limited environments. Sustainable
solutions for water and sanitation are also needed, as
traditional methods are often too expensive or
impractical for widespread use in low-income
regions. Innovative water purification technologies
and waste management innovations can provide
more sustainable ways to ensure access to clean
water and reduce contamination of local water
sources. Digital technologies and mobile health
platforms can be wused to improve disease
surveillance and prevention efforts, tracking
outbreaks, providing health education, and
reminding individuals to follow preventive
measures. These technologies can facilitate better
communication between healthcare providers and
communities, ensuring health interventions reach
those most in need. Research into the socio-
environmental determinants of these diseases should
be expanded, understanding how climate change,
urbanization patterns, and migration affect the
spread of these diseases. Modeling studies that
predict how rainfall patterns influence waterborne
disease outbreaks can inform better preparedness
strategies in high-risk regions.

CONCLUSION

Diarrhea and typhoid fever remain persistent public
health challenges in low- and middle-income
countries, with vulnerable populations such as
children, the elderly, and immunocompromised
individuals disproportionately affected. The spread
of these diseases is closely linked to socioeconomic
factors, including poverty, inadequate access to clean
water and sanitation, urban overcrowding, and
limited health education. Malnutrition further
exacerbates the problem by weakening immune
systems, increasing susceptibility to severe illness.

Addressing these issues requires a multi-faceted
approach that goes beyond immediate medical
interventions. Efforts to improve water, sanitation,
and hygiene (WASH) programs, alongside targeted
nutritional support and vaccination campaigns, are

crucial in reducing the disease burden. However,
sustainable solutions must also tackle the root
causes of vulnerability, such as poverty, lack of
infrastructure, and insufficient health education.

Future interventions should focus on integrating
health and socioeconomic development initiatives to
provide long-term relief. Research and innovation
will play a critical role in advancing affordable
vaccines, improving diagnostic tools, and developing
sustainable water and sanitation solutions for
resource-limited settings. By combining health,
education, infrastructure, and research efforts, global
public health stakeholders can create lasting
solutions to reduce the prevalence of diarrhea and
typhoid fever, ultimately improving the quality of
life for at-risk populations in developing regions.
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