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ABSTRACT

Typhoid fever remains a significant public health challenge in Uganda, particularly in regions with inadequate
sanitation and access to clean water. Despite efforts to improve hygiene, the disease continues to burden the
healthcare system and economy, with high morbidity, mortality, and costs. This study conducts a cost-benefit
analysis (CBA) of typhoid vaccination programs in Uganda to evaluate their economic and public health impact. The
analysis includes the direct and indirect costs of typhoid fever, such as medical expenses, lost productivity, and long-
term complications. It also assesses the costs of implementing vaccination programs, including vaccine procurement,
distribution, and administration, and compares these with the potential benefits, including reduced healthcare
expenditures, improved productivity, and decreased disease burden. The study highlights the significant long-term
savings and health improvements that can be achieved through typhoid vaccination, particularly with the Typhoid
Conjugate Vaccine (TCV). Despite challenges such as financial constraints, vaccine hesitancy, and logistical
complexities, the findings support the inclusion of typhoid vaccination in Uganda's public health strategies. This
study provides evidence-based recommendations for policymakers to guide resource allocation, enhance vaccine
coverage, and ensure sustainable typhoid control in Uganda.
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INTRODUCTION
The disease is primarily transmitted through the Typhoid fever, caused by Salmonella enterica serovar Typhi, remains
a major public health challenge in Uganda, particularly in regions with poor sanitation and limited access to clean
water [17]. ingestion of contaminated food or water, making it highly prevalent in densely populated urban centers
and rural communities with inadequate sanitation infrastructure. Despite efforts to improve water quality and
hygiene practices, typhoid fever continues to cause significant morbidity and mortality, particularly among children
and immunocompromised individuals [27]. The economic impact of typhoid fever is substantial, with costs incurred
through medical expenses, lost productivity, and long-term health complications. Given the increasing threat of
antimicrobial resistance (AMR) and the limitations of antibiotic treatment, preventive measures such as vaccination
have gained attention as a viable strategy to control typhoid fever in Uganda [37.
Typhoid vaccination has been recognized as an essential tool in reducing the disease burden, but its cost-
effectiveness remains a crucial factor for policymakers. Governments and public health stakeholders must weigh the
financial investment in vaccination programs against the potential savings in healthcare costs and economic losses
due to illness [47]. While typhoid vaccines, including the Vi polysaccharide vaccine, conjugate vaccines, and live
attenuated vaccines, have demonstrated efficacy, their integration into routine immunization programs requires
careful assessment of benefits and costs. This study aims to conduct a cost-benefit analysis of typhoid vaccination
programs in Uganda, providing evidence-based recommendations to guide public health interventions and resource
allocation [5].
Typhoid fever is endemic in many low- and middle-income countries (LMICs), including Uganda, where inadequate
sanitation and limited access to clean drinking water facilitate its transmission. According to the World Health
Organization (WHO), typhoid fever affects millions of people annually, leading to severe complications such as
intestinal perforation, chronic carrier states, and even death if untreated [67]. The disease disproportionately affects
school-aged children and young adults, significantly impacting education, workforce productivity, and economic
development.
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Uganda has reported multiple outbreaks of typhoid fever in recent years, particularly in urban slums and refugee
settlements [7]. The reliance on antibiotics for treatment has led to growing concerns about antimicrobial
resistance, making typhoid infections harder to manage. The emergence of multidrug-resistant (MDR) S. Typhi
strains has further complicated treatment efforts, emphasizing the need for sustainable preventive strategies. While
improvements in sanitation and hygiene are long-term solutions, vaccination offers an immediate and effective means
to reduce the incidence of typhoid fever [87.
Cost-benefit analysis (CBA) is a critical tool in public health decision-making, helping policymakers assess the
financial implications of vaccination programs. By comparing the costs of implementing typhoid vaccination to the
benefits gained in terms of reduced healthcare costs, improved productivity, and decreased mortality rates, this study
aims to provide a comprehensive evaluation of the economic and public health impact of typhoid vaccination in
Uganda [97].
Despite the high burden of typhoid fever in Uganda, vaccination programs have not been widely implemented due
to concerns about cost, feasibility, and competing public health priorities. The government has primarily relied on
improving sanitation and antibiotic treatment to manage the disease [107]. However, the increasing prevalence of
antibiotic-resistant .S. Typhi strains threatens the effectiveness of treatment, making preventive measures more
critical than ever.
While typhoid vaccines are available, the financial sustainability and cost-effectiveness of widespread immunization
remain uncertain. Uganda faces budgetary constraints in its healthcare system, necessitating a thorough economic
evaluation before allocating resources to a nationwide vaccination program [77]. The lack of comprehensive cost-
benefit analyses specific to the Ugandan context has resulted in uncertainty regarding the best approach to
controlling typhoid fever. This study seeks to bridge this knowledge gap by providing an in-depth analysis of the
economic and public health benefits of typhoid vaccination in Uganda. The study aims to estimate the direct and
indirect costs of typhoid fever in Uganda, including medical expenses, lost income, and long-term complications. It
also evaluates the cost of implementing a national typhoid vaccination program, including vaccine procurement,
distribution, and administration. The study also assesses the potential benefits of typhoid vaccination, including
reduced healthcare costs, improved productivity, and decreased morbidity and mortality. The research questions
include determining the direct and indirect economic costs, determining the cost of implementing a nationwide
typhoid vaccination program, assessing the economic and public health benefits of typhoid vaccination, determining
the best cost-effectiveness for large-scale immunization programs, and providing policy recommendations for
optimizing typhoid fever prevention and control in Uganda.
This study aims to evaluate the cost-effectiveness of typhoid vaccination in Uganda, enabling the Ugandan
government and health agencies to make informed decisions regarding resource allocation and disease prevention
strategies. The study will contribute to the broader efforts of disease prevention and control in Uganda, highlighting
potential cost savings such as reduced hospitalizations, lower treatment costs, and increased workforce productivity.
The findings will provide evidence-based recommendations for the Ugandan Ministry of Health to develop
sustainable immunization policies, integrating typhoid vaccines into routine immunization schedules and emergency
outbreak response plans. The study underscores the role of vaccination in reducing reliance on antibiotics, mitigating
the risk of drug-resistant S. Typhi strains. Furthermore, the study can increase public awareness and acceptance of
immunization programs, encouraging higher vaccine uptake rates. Typhoid fever continues to pose a significant
public health and economic challenge in Uganda, necessitating a shift towards preventive measures such as
vaccination. The study aims to conduct a thorough cost-benefit analysis of typhoid vaccination programs, providing
policymakers with critical data on their feasibility, effectiveness, and long-term economic impact.

Disease Burden and Economic Impact
Typhoid fever is a significant public health challenge in Uganda, causing significant economic burdens on the
country's healthcare system. The disease burden can be broken down into direct, indirect, and social costs [117.
Direct costs include hospitalization, outpatient visits, diagnostic tests, and antibiotic treatments. Indirect costs
include productivity losses, long-term disability, and premature mortality. Prolonged illness can significantly affect
household income, especially in agriculture or the informal sector. Caretakers may also be unable to work due to
sick family members, further compounding the economic burden. Severe cases may result in long-term disability,
which can affect an individual's ability to return to normal work. Premature mortality can result in death, affecting
household income and societal productivity. Typhoid fever's social consequences extend beyond individual levels to
broader societal effects. Reduced school attendance, workforce absenteeism, and pressure on healthcare facilities are
some of the social consequences. Without effective intervention strategies, such as improvements in sanitation,
access to healthcare, and early detection, typhoid fever will continue to impede Uganda's healthcare infrastructure
and economic growth [127. Addressing this issue requires coordinated efforts from the government, healthcare
providers, and international organizations to implement preventive measures, promote health education, and ensure
timely treatment for affected individuals.
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Typhoid Vaccination: Available Options and Cost Analysis
Typhoid fever, caused by the bacterium Salmonella enterica, is a major public health concern in many developing
countries, including Uganda. Vaccination plays a crucial role in preventing and controlling its spread, especially in
regions with inadequate sanitation and hygiene [137. Three primary vaccines are currently available to protect
against typhoid fever: Vi Polysaccharide Vaccine (ViPS), Ty21a Live Oral Vaccine, and Typhoid Conjugate Vaccine
(TCV). ViPS is an injectable vaccine that provides moderate protection for 2-3 years, making it suitable for older
children and adults in high-risk areas. However, it has a short-lived duration of protection and reduced immunity in
young children. Ty21a is an oral vaccine consisting of live, attenuated bacteria, offering a longer duration of
protection for 5-7 years [147]. It is non-invasive and easier to administer, but may not be suitable for
immunocompromised individuals. TCV is a single-dose injectable vaccine that offers long-term immunity, making
it cost-effective in the long run. It is suitable for young children as young as six months and provides higher and
more consistent protection compared to the ViPS and Ty21a vaccines. However, it is currently more expensive than
the other vaccines, which may limit its accessibility in low-resource settings. In Uganda, the selection of the
appropriate vaccine should be guided by cost-effectiveness, target population, healthcare infrastructure, and desired
duration of protection. While the initial investment in TCV may be higher, its long-term benefits make it a strong
candidate for broader use in typhoid prevention strategies.
Cost Analysis of Typhoid Vaccination
Typhoid vaccination is an effective method for preventing the disease, but it comes with various costs, particularly
in resource-limited settings like Uganda. These costs include vaccine costs, implementation costs, and potential
long-term savings [57. The cost per dose of the Typhoid Conjugate Vaccine (TCV) typically ranges from $1.50 to
$5.00, depending on factors such as the manufacturer, purchasing volume, and supply agreements. Administration
costs include healthcare worker training, logistics and storage, distribution, and healthcare infrastructure. These
costs can be particularly challenging in remote or rural areas where infrastructure may be lacking. Long-term
savings can be substantial, including reduced incidence of typhoid, fewer hospital admissions, and lower antibiotic
use. Short-term costs include initial investment in vaccines, implementation, and managing logistics and healthcare
training. Healthcare system strain may increase due to vaccine costs, but these costs are typically offset by long-
term savings. Long-term gains include healthcare savings, economic productivity, and antimicrobial resistance
mitigation. Vaccination is not the only strategy for controlling typhoid fever, as other interventions, such as
improvements in water and sanitation, also play a key role [157]. However, vaccination provides immediate
protection without the long-term infrastructure improvements required for water and sanitation systems. It should
be part of a broader public health strategy that includes water and sanitation improvements, health education, and
vector control. While the cost of vaccinating against typhoid fever may seem high in the short term, the long-term
benefits far outweigh these initial investments. Reduced healthcare costs, improved economic productivity, and a
reduced burden on healthcare systems make typhoid vaccination a highly cost-effective strategy.
Challenges and Considerations
Typhoid vaccination is a crucial tool for preventing the disease, but it faces several challenges, including financial
constraints, public awareness and vaccine hesitancy, and logistical complexity of vaccine distribution [167. These
challenges are multifaceted and stem from financial, logistical, and social factors. Financial constraints are a primary
obstacle to implementing large-scale vaccination programs, especially in resource-limited settings. Governments
may struggle to allocate sufficient funds to cover the cost of vaccines, infrastructure, and human resources.
Competing priorities, such as infectious diseases, maternal and child health, and non-communicable diseases, may
not always prioritize typhoid vaccination programs over other pressing health concerns. International support from
organizations like GAVI or the World Health Organization (WHO) may also be limited, making it difficult to secure
sustainable funding for vaccination programs [177]. Public awareness and vaccine hesitancy can significantly affect
uptake, with resistance or reluctance among certain groups to accept the vaccine. This resistance can stem from lack
of trust in the government or healthcare system, historical experiences with previous health interventions, or
negative perceptions of vaccines. Effective public health education campaigns are essential to combat vaccine
hesitancy and misinformation. Distribution logistics and vaccine accessibility are critical for any vaccination
program, especially in geographically diverse and underserved areas. Cold chain management, logistical planning,
and vaccine accessibility are key challenges in the successful rollout of typhoid vaccines. Equity in vaccine access is
another major consideration in vaccine rollout. Targeting high-risk populations, addressing the urban-rural divide,
and outreach to vulnerable communities are key considerations. Despite the tremendous benefits of typhoid
vaccination, these challenges must be carefully considered and addressed for a successful vaccination program.
Strategic planning, government support, strong partnerships with international organizations, and community
engagement can help mitigate these challenges and ensure the benefits of typhoid vaccination can be realized in
countries like Uganda [187].

145



https://www.inosr.net/inosr-scientific-research/ Nyambura

CONCLUSION
The cost-benefit analysis of typhoid vaccination programs in Uganda reveals the significant public health and
economic potential of immunization as a preventive measure against typhoid fever. The high disease burden,
including direct healthcare costs, indirect productivity losses, and long-term complications, underscores the urgent
need for cost-effective interventions. Typhoid vaccination offers a promising solution to reduce disease incidence,
alleviate the strain on Uganda's healthcare system, and mitigate the long-term economic consequences associated
with the disease. Although the initial financial investment in vaccination programs, particularly with vaccines like
the Typhoid Conjugate Vaccine (TCV), may seem daunting, the long-term benefits include reduced healthcare
expenditures, enhanced productivity, and prevention of antimicrobial resistance. The potential economic savings
and public health improvements justify the incorporation of typhoid vaccination into Uganda's broader public health
agenda. However, successful implementation of typhoid vaccination programs in Uganda requires strategic
planning, robust government support, strong international partnerships, and community engagement. If these
challenges are met, typhoid vaccination has the potential to significantly reduce the burden of this preventable
disease, contributing to improved health outcomes and economic stability in Uganda.
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