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ABSTRACT

Typhoid fever continues to be a significant public health concern, particularly in low- and middle-income countries
(LMICs), despite the availability of effective vaccines. This comprehensive review aims to evaluate the factors
influencing the success of typhoid vaccination programs, focusing on access, coverage, and public acceptance. Key
barriers to vaccination include logistical challenges, inadequate healthcare infrastructure, limited vaccine
availability, and public hesitancy due to misinformation and cultural beliefs. The review highlights the importance
of integrating typhoid vaccines into national immunization schedules, strengthening health systems, and addressing
public concerns through targeted outreach and community education. By examining global case studies and
exploring strategies to improve vaccine uptake, the study provides actionable insights to enhance the effectiveness
of vaccination programs and reduce the burden of typhoid fever. The findings emphasize the need for a multi-
pronged approach that addresses both technical and sociocultural factors to optimize the impact of vaccination
campaigns.
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INTRODUCTION

Typhoid fever, a highly contagious and potentially fatal illness caused by Salmonella enterica serovar Typhi, remains
a major public health challenge worldwide, particularly in low- and middle-income countries (LMICs). Despite the
availability of effective vaccines, the disease continues to cause significant morbidity and mortality, primarily due to
challenges in vaccine access, insufficient vaccination coverage, and limited public acceptance [17]. According to the
World Health Organization (WHO) [27], an estimated 11-20 million cases of typhoid fever occur annually, with
approximately 128,000 to 161,000 deaths, primarily in regions with poor sanitation and limited access to healthcare
services. Although the burden of typhoid fever has decreased in high-income countries through improved sanitation,
the disease remains endemic in many parts of sub-Saharan Africa, South Asia, and Southeast Asia, where access to
clean water and sanitation remains limited. Despite the availability of vaccines such as the Ty21a oral vaccine and
the Vi polysaccharide vaccine, immunization coverage has been insufficient to eliminate the disease globally. In many
affected regions, vaccination programs face significant barriers, including logistical challenges, limited healthcare
infrastructure, and a lack of awareness or misinformation about vaccination. These barriers not only reduce the
effectiveness of typhoid vaccination programs but also contribute to persistent outbreaks, particularly in vulnerable
populations such as children and those living in informal settlements [87]. Therefore, understanding the factors that
influence the success of typhoid vaccination programs is crucial for improving disease prevention strategies. This
review aims to evaluate the key components influencing the effectiveness of typhoid vaccination programs, with a
particular focus on access to vaccines, the extent of vaccination coverage, and public acceptance of these vaccination
strategies. Through a comprehensive analysis of available literature, this study seeks to identify barriers and
facilitators to successful vaccine implementation, explore strategies for improving coverage, and highlight the
importance of public education and community engagement in ensuring vaccine uptake [47]. By examining these
factors, this review will contribute to the development of more effective and equitable vaccination policies to reduce
the burden of typhoid fever globally.
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Typhoid fever has long been a disease of concern, primarily affecting areas with inadequate sanitation and poor
access to clean water. The pathogen Salmonella enterica serovar Typhi is transmitted through the consumption of
contaminated food or water. In many developing countries, where access to clean water and proper sanitation
remains limited, outbreaks of typhoid fever are common, leading to a high number of cases and deaths. The
introduction of vaccines in the late 20th century offered hope for controlling the disease [57. However, despite the
availability of vaccines, challenges related to healthcare access, affordability, and the distribution of vaccines have
hampered the success of vaccination programs in endemic regions.
The development of two main types of typhoid vaccines like the Vi polysaccharide vaccine and the Ty21a oral vaccine
has significantly improved the prospects for preventing the disease. However, while the vaccines have demonstrated
efficacy, factors such as the high cost of vaccination campaigns, limited healthcare infrastructure, and a lack of public
awareness about the benefits of vaccination have prevented their widespread use. Additionally, some vaccines require
cold storage, which poses a challenge in areas with unstable electricity and inadequate refrigeration facilities [67.
Consequently, despite the availability of these vaccines, vaccination coverage remains insufficient, and typhoid fever
continues to have a major public health impact in many parts of the world. In this context, it becomes clear that
while the technical and medical aspects of typhoid vaccination are crucial, broader factors such as public acceptance,
cultural beliefs, and social norms must also be considered to ensure the success of vaccination campaigns.
Understanding these factors is essential for designing strategies that not only increase vaccine access and coverage
but also foster public trust and acceptance [67].
Although vaccines are available to prevent typhoid fever, the disease continues to pose a significant threat to public
health, particularly in LMICs. The key barriers to effective vaccination include limited access to vaccines, insufficient
vaccination coverage, and inadequate public acceptance of vaccination programs. These barriers have contributed to
the persistence of typhoid fever as a major cause of morbidity and mortality, despite the existence of effective
vaccines. In many regions, vaccination rates remain suboptimal due to logistical challenges, such as the lack of cold
chain facilities, financial constraints, and difficulties in reaching remote or underserved populations [7].
Furthermore, public skepticism about the safety and efficacy of vaccines, as well as cultural and religious barriers,
can reduce vaccine uptake.
The problem is compounded by the ongoing outbreaks of typhoid fever in regions with inadequate sanitation
systems, where the burden of disease disproportionately affects children, the elderly, and those with weakened
immune systems. Without a concerted effort to address these barriers, the goal of reducing the global burden of
typhoid fever through vaccination will remain elusive.
This review seeks to identify the key factors that influence access to, coverage of, and public acceptance of typhoid
vaccination programs [87. By identifying these factors, the study aims to provide recommendations for improving
the design and implementation of vaccination strategies, with the ultimate goal of reducing the global burden of
typhoid fever.
This study aims to provide a comprehensive analysis of the factors influencing the success of typhoid vaccination
programs in endemic regions. The specific objectives of the study include assessing the barriers to vaccine access,
such as logistical challenges, inadequate healthcare infrastructure, and limited vaccine availability, all of which
hinder effective vaccine distribution. Additionally, the study seeks to evaluate the geographical coverage of
vaccination programs and identify key factors such as economic conditions, social determinants, and political
dynamics that contribute to low vaccination coverage. A central focus of this research will be to examine public
attitudes and acceptance towards vaccination, including the impact of cultural beliefs, misinformation, and vaccine
hesitancy on vaccine uptake. Furthermore, the study will explore strategies that can improve the effectiveness of
vaccination programs by increasing access, enhancing coverage, and fostering greater public acceptance. By
identifying successful strategies, the study aims to inform policy recommendations and programmatic interventions
that can optimize the implementation of typhoid vaccination campaigns. Ultimately, this study holds significant
potential to guide the development of tailored vaccination strategies that address both the technical and sociocultural
barriers to vaccination, thereby contributing to the reduction of typhoid fever morbidity and mortality in endemic
regions.

Access to Typhoid Vaccination Programs
Access to typhoid vaccination programs is a fundamental aspect of improving public health outcomes, particularly
in regions where the disease burden is high. The effectiveness of these programs depends on ensuring that vaccines
are accessible across a range of settings, including urban, rural, and remote areas. Several factors influence vaccine
access, such as the strength of the healthcare system, infrastructure, distribution networks, and affordability.
Countries with strong healthcare systems and efficient vaccination infrastructure generally have higher access rates,
while resource-limited areas often face significant challenges [97. These include disruptions in the vaccine supply
chain, lack of cold storage facilities to maintain vaccine potency, and shortages of healthcare personnel to administer
vaccines. In addition, while vaccination programs in public health settings like vaccination campaigns or routine
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immunization initiatives are essential for improving access, financial constraints often limit their effectiveness. Many
countries rely on donor funding or support from international organizations to sustain vaccination efforts, leading
to potential gaps in vaccine availability. Furthermore, the slow integration of typhoid vaccines into national
immunization schedules in some regions, often due to insufficient political will or prioritization, has hindered broader
vaccination coverage. As such, addressing these barriers is essential for increasing access to typhoid vaccines and
ultimately reducing the global burden of the disease [107.
Vaccination Coverage
Coverage, the proportion of the population receiving vaccination, is essential for ensuring herd immunity and
controlling typhoid outbreaks. However, achieving high vaccination coverage remains challenging in many endemic
regions. Multiple factors contribute to low coverage, including logistical challenges, lack of awareness, and vaccine
hesitancy. In many settings, vaccination coverage is inconsistent, with urban areas experiencing higher vaccination
rates compared to rural or remote locations [117]. This disparity is often a result of better infrastructure and health
service delivery systems in urban centers. Furthermore, coverage can be influenced by socioeconomic factors, such
as income, education, and access to health information. In some regions, vaccination campaigns have successfully
increased coverage, but long-term sustainability requires the integration of vaccination into routine health services.
Routine immunization through primary healthcare systems ensures that the population remains consistently
protected, preventing outbreaks even in non-epidemic periods [127. A challenge for vaccination coverage is ensuring
that populations at highest risk, including children, travelers, and people in overcrowded or unsanitary conditions,
are targeted effectively. Outreach efforts, such as school-based vaccination programs or mass vaccination campaigns,
have been found to improve coverage, though their success often depends on planning, community engagement, and
support from local governments.
Public Acceptance of Typhoid Vaccination
Public acceptance plays a pivotal role in the success of vaccination programs. Even when vaccines are available and
accessible, people must be willing to receive them. Public hesitancy towards typhoid vaccination can arise from
misinformation, fear of side effects, or distrust in the healthcare system. In many parts of the world, especially in
areas with limited access to education and health information, people may be unaware of the importance of typhoid
vaccination, leading to lower demand for vaccination services [1387. The public’s trust in the healthcare system,
vaccine safety, and efficacy is essential to achieving high acceptance rates. The perceived value of the vaccine often
depends on the severity of typhoid outbreaks in the community. In areas with frequent epidemics, people may be
more willing to accept the vaccine, whereas, in areas with low disease burden, individuals may view vaccination as
unnecessary. Furthermore, the role of health workers is crucial in educating communities, addressing concerns, and
promoting vaccine acceptance. Community engagement through culturally appropriate communication strategies,
such as involving local leaders or community health workers in vaccination campaigns, has been effective in
addressing concerns and boosting acceptance. Additionally, the involvement of the public in decision-making
processes regarding vaccination programs enhances trust and compliance [147].
Case Studies and Global Experience
Several case studies highlight the diverse approaches and outcomes of typhoid vaccination programs around the
world. In countries like India and Pakistan, where typhoid is endemic, vaccination campaigns have been integrated
into national immunization schedules, with notable successes. In Karachi, Pakistan, a mass vaccination campaign
using the Ty21a oral vaccine demonstrated increased coverage, but logistical and public acceptance issues hampered
the sustainability of the program [157. In contrast, countries such as the Philippines have successfully incorporated
typhoid vaccination into school-based health initiatives, reaching a large proportion of the population. The use of
combination vaccines (e.g., typhoid and other preventable diseases) in routine immunization schedules has also been
explored as a way to increase acceptance and coverage. Global organizations like the World Health Organization
(WHO) and Gavi, the Vaccine Alliance, have played pivotal roles in supporting typhoid vaccination programs,
especially in endemic regions. However, the success of these programs depends on the ongoing evaluation of vaccine
effectiveness, monitoring of coverage rates, and addressing barriers to access and acceptance [167].
Challenges and Opportunities
Despite notable progress in the global fight against typhoid fever, several significant challenges remain in enhancing
the effectiveness of vaccination programs. One of the primary obstacles is the logistical difficulty of vaccine
distribution, especially in resource-constrained regions where cold chain maintenance can be unreliable. Proper
storage and transportation of vaccines, particularly in areas with limited infrastructure, pose significant hurdles to
achieving widespread immunization. Public acceptance also remains a challenge, driven by factors such as cultural
beliefs, misinformation, and vaccine hesitancy [177]. These barriers often result in lower participation rates and
undermine the impact of vaccination campaigns. However, there are considerable opportunities to overcome these
challenges and improve vaccination efforts. Strengthening health systems through enhanced infrastructure can
ensure more reliable vaccine storage and distribution. Additionally, increased community engagement and
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educational campaigns to address vaccine misinformation and hesitancy are crucial in boosting public confidence.
The introduction of newer typhoid conjugate vaccines (TCVs) presents an exciting opportunity for broader use in
routine immunization programs. These vaccines have demonstrated promising results in terms of safety, efficacy,
and ease of administration. With fewer side effects and longer-lasting immunity, TCVs hold the potential to increase
participation rates and ensure more effective protection against typhoid, paving the way for a more successful global
vaccination effort [187.
CONCLUSION
Typhoid vaccination programs are crucial in controlling and preventing the spread of typhoid fever, but several
challenges must be addressed to maximize their effectiveness. Key obstacles include limited access to healthcare,
inadequate infrastructure, socioeconomic disparities, and varying public perceptions of vaccine safety and efficacy.
Overcoming these barriers requires a multi-faceted approach that involves strengthening healthcare systems,
improving vaccine distribution, and addressing concerns through community education. Integrating typhoid
vaccines into national immunization schedules, particularly in high-risk areas, is vital to ensure widespread coverage.
Public engagement and targeted outreach initiatives can play a significant role in increasing vaccine acceptance,
especially in areas where skepticism or misinformation is prevalent. By addressing these challenges and leveraging
available opportunities, governments can enhance the impact of vaccination programs and ultimately reduce the
incidence of typhoid fever. These efforts will contribute to long-term public health improvements and the reduction
of the disease burden in affected populations.
REFERENCES
1.Liu, G., Zhang, X., Cao, Q., Chen, T., Hu, B., Shi, H.: The global burden of typhoid and paratyphoid fever from
1990 to 2021 and the impact on prevention and control. BMC Infectious Diseases. 25, 919 (2025).
https://doi.org/10.1186/512879-025-11223-8
2. Typhoid, https://www.who.int/news-room/fact-sheets/detail/ typhoid
3.Khan, M.I,, Franco-Paredes, C., Sahastrabuddhe, S., Ochiai, R.L., Mogasale, V., Gessner, B.D.: Barriers to
typhoid fever vaccine access in endemic countries. Res Rep Trop Med. 8, 37—44 (2017).
https://doi.org/10.2147/RRTM.S97309
4.Agwu E (2011). Distribution of Community acquired typhoid fever among febrile patients attending clinics in
Bushenyi, Uganda: case study of the year 2005. Journal of Medical Microbiology and Diagnosis, 1, (101), 1-4.
5.Buzild, E.R., Dorneanu, O.S., Trofin, F., Sima, C.M.,, Iancu, L.S.: Assessing Salmonella Typhi Pathogenicity
and Prevention: The Crucial Role of Vaccination in Combating Typhoid Fever. International Journal of
Molecular Sciences. 26, 3981 (2025). https://doi.org/10.3390/1jms26093898 1
6.Shakya, M., Neuzil, K.M., Pollard, A.J.: Prospects of Future Typhoid and Paratyphoid Vaccines in Endemic
Countries. J Infect Dis. 224, S770-S774 (2021). https://doi.org/10.1093/infdis/jiab393
7.Nakisuyi J, Bernis M, Ndamira A, Kayini V, Mulumba R, Theophilus P, et al., (2023). Prevalence and factors
associated with malaria, typhoid, and co-infection among febrile children aged six months to twelve years
at kampala international university teaching ... Heliyon, 9, (9), €19588.
8.Boakye Okyere, P., Twumasi-Ankrah, S., Newton, S., Nkansah Darko, S., Owusu Ansah, M., Darko, E., et al.:
Risk Factors for Typhoid Fever: Systematic Review. JMIR Public Health Surveill. 11, e67544 (2025).
https://doi.org/10.2196/67 544
9.Chen, J., Long, J.E., Vannice, K., Shewchuk, T., Kumar, S., Duncan Steele, A., Zaidi, A.K.M.: Taking on
Typhoid: Eliminating Typhoid Fever as a Global Health Problem. Open Forum Infect Dis. 10, S74-S81
(2023). https://doi.org/10.1093/ofid/ofad055
10. Agwu E, Thongbe J C, Okogun G R A, Inyang N J(2009). High incidence of co-infection with Malaria and
Typhoid in febrile HIV infected and AIDS patients in Ekpoma, Edo State, Nigeria. Brazilian Journal of
Microbiology, 40, 829-3382. https://doi.org/10.1590/51517-83822009000200022
11. Deen, J., Clemens, J.D.: Assessment of Vaccine Herd Protection: Lessons Learned From Cholera and
Typhoid Vaccine Trials. J Infect Dis. 224, S764—S769 (2021). https://doi.org/10.1093/intdis/jiab358
12. Kamya, C., Namugaya, F., Opio, C., Katamba, P., Carnahan, E., Katahoire, A., et al.: Coverage and Drivers
to Reaching the Last Child With Vaccination in Urban Settings: A Mixed-Methods Study in Kampala,
Uganda. (2022). https://doi.org/10.9745/GHSP-D-21-00663
13. Blahut, R,, Flint, A., Orlando, E., DesChatelets, J., Khowaja, A.: A scoping review on the decision-making
dynamics for accepting or refusing the COVID-19 vaccination among adolescent and youth populations.
BMC Public Health. 28, 784 (2023). https://doi.org/10.1186/512889-023-15717-5
14. Kessy, AT, Onuekwe, C.E., Mwengee, W.M., Tumaini, H.: The role of media and community engagement
in COVID-19 vaccinations in  Tanzania. J Public Health Afr. 16, 705 (2025).
https://doi.org/10.4102/jphia.v16i3.705

96


https://doi.org/10.1590/S1517-83822009000200022

https://www.inosr.net/inosr-applied-sciences/ Maina

15. Carey, M.E.: Gateway to Typhoid Conjugate Vaccine Introduction in India and Beyond—Programmatic
Effectiveness of a Public Sector Typhoid Conjugate Vaccine Campaign in Navi Mumbai. Clin Infect Dis.
77, 145—147 (2023). https://doi.org/10.1098/cid/ ciad 184

16. Alum, E. U, Uti, D. E., Agah, V. M,, Orji, O. U,, Ezeani, N. N, Ugwu, O. P. C, et al. (2023). Physico-
chemical and Bacteriological Analysis of Water used for Drinking and other Domestic Purposes in
Amaozara Ozizza, Afikpo North, Ebonyi State, Nigeria. Nigerian Journal of Biochemistry and Molecular
Biology, 38(1), 1-8. https://doi.org/10.2659/njbmb.2023.151.

17. Khan, M.I,, Franco-Paredes, C., Sahastrabuddhe, S., Ochiai, R.L., Mogasale, V., Gessner, B.D.: Barriers to
typhoid fever vaccine access in endemic countries. Res Rep Trop Med. 8, 87—44 (2017).
https://doi.org/10.2147/RRTM.S97309

18. Km, N, Aj, P., Aa, M.: Introduction of Typhoid Conjugate Vaccines in Africa and Asia. PubMed. (2019)

97


https://doi.org/10.2659/njbmb.2023.151
https://doi.org/10.59298/INOSRAS/2025/14.2.9397

