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ABSTRACT

The World Health Organization started the Expanded Program on Immunization in 1974, including 
6 antigens with up to 8 vaccine doses for childhood vaccination. The number of antigens has now 
increased to 11 antigens in 21 vaccines. The expansion of vaccination programs to include more 
antigens and doses has led to concerns about the burden of multiple injections on infants and 
children, as well as factors such as fear of adverse reactions, pain, and overall acceptability of 
vaccines. To address these challenges, there's a call for research to focus on developing combined 
vaccines that can be administered through more acceptable routes, such as oral, nasal, or needleless 
administration. This approach could potentially reduce the number of injections required and 
increase the willingness of individuals to receive vaccines. We highlight the importance of ongoing 
research and innovation in vaccine development and delivery methods to ensure that vaccination 
programs remain effective, efficient, and acceptable to the communities they serve, particularly in 
resource-limited settings.
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INTRODUCTION

Immunizations are among the most cost-effective 
health interventions with estimates of an 18% rate of 
return by 2020 for investments to widely introduce new 
and under-utilized vaccines.1 The expansion of vaccine 
development and delivery efforts is vital for reducing 
mortality and morbidity worldwide, at the same time 
the present challenges associated with an increasing 
number of injectable vaccines are a rising concern.2

ANALYSIS OF THE NUMBER OF VACCINE 
INJECTIONS BEING USED IN LMICS

We conducted a comparative analysis of the number 
of vaccine injections used in various countries, within 
different WHO regions, focusing on low- and middle-
income countries (LMICs). The data were acquired 
from the global summary available on the WHO 
vaccine-preventable diseases website 2017.2,3 The 
analysis provides valuable insights into the diversity 
of vaccine schedules and highlights potential areas 
for improvement or harmonization across regions. By 
reviewing the introduction of new vaccines into the 

Expanded Program on Immunization (EPI) schedules 
of representative countries within each region, we can 
track the evolution of vaccination programs and assess 
the burden of multiple injections on children from birth 
to two years of age. We analyze data from Southeast 
Asia (Sri Lanka, Bangladesh, Nepal, India, and Thailand), 
the Western Pacific (Vietnam and Philippines), Africa 
(Madagascar, Burkina Faso and Ghana) and the 
Eastern Mediterranean region (Pakistan) (Figure 1), 
for a comprehensive understanding of vaccination 
practices across different contexts within each WHO 
region. This comparative analysis can help identify 
trends, disparities, and challenges in vaccine delivery 
and uptake, as well as inform strategies for optimizing 
immunization programs to ensure maximum coverage 
and effectiveness.3–5 
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The introduction of combination vaccines like 
pentavalent (DTwPHibHepB) and measles-mumps-
rubella (MMR) or measles-rubella (MR) has indeed 
helped to reduce the number of individual injections 
required for children in LMICs. However, despite these 
improvements, the total number of needle injections 
remains high, ranging from 7 to 11 from birth to two 
years of age depending on the country's adoption 
of vaccines.5–7 Vaccines recommended in the WHO 
immunization schedule for infants and toddlers include 
various vaccines (Figure 2). 

In Burkina Faso, for instance, children are currently 
receiving 11 injections according to the recent EPI 
schedule, with infants receiving 9 injections and 
toddlers receiving 5 vaccines (Figure 1). Additionally, 
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Figure 1. Number of injections by country from birth 
to 24 months. 

Figure 3: Vaccines recommended in the WHO 
immunization schedule for infants and toddlers.

BCG=Bacillus Calmette-Guérin Vaccine, HepB=Hepatitis 
B Vaccine, OPV=Oral Polio Vaccine, IPV=Injectable Polio 
Vaccine, Rota=Rotavirus Vaccine, Penta=Pentavalent 
Vaccine, Pneumo=Pneumococcal Vaccine, 
MenA=Meningococcal A vaccine, ETEC=Enterotoxicogenic 
E.Colli

in countries like India, where an additional MR vaccine 
is administered at 15-18 months, the total number of 
injections can be even higher (Figure 1). The increasing 
number of injections raises concerns among parents 
about potential pain, adverse events following multiple 
injections, and perceived stress on the immune system 
of children.8 To address these concerns and overcome 
the challenges associated with multiple injections, 
scientists are working to discover and develop new 
methods of vaccine delivery.

ADDRESSING CHALLENGES FOR MULTIPLE 
VACCINE INJECTIONS

Vaccines indeed stand as one of the most successful 
and cost-effective public health interventions, 
especially in preventing childhood deaths due to 
infectious diseases.9   The introduction of new injectable 
vaccines in many LMICs, often as part of global 
health initiatives, reflects the ongoing commitment 
to improving public health outcomes worldwide.10 
However, the increased number of injectable vaccines 
poses challenges, particularly in LMICs, where more 
infants are receiving multiple injections during the 
same immunization visit. This raises concerns about 
the acceptability and potential effects of this practice 
on the outcomes of immunization programs in these 
countries. While some studies have explored the 
acceptability of multiple vaccine injections in high-
income countries, there is limited empirical evidence 
from LMICs to guide decision-making in this regard. 
In various countries across different WHO regions, 
a fully immunized child now requires between nine 
and 13 antigens and may receive between 7 and 11 
injections by the age of 2 (Figure 1). These vaccines 
protect a wide range of infectious diseases, including 
measles, mumps, rubella, varicella, hepatitis B, 
diphtheria, tetanus, pertussis (DTaP), Haemophilus 
influenzae type b (Hib), polio, influenza (flu), rotavirus, 
and pneumococcal disease (Figure 2). Despite 
the availability of combination vaccines, multiple 
injections are still required at several immunization 
visits to deliver the recommended antigens. To 
address this challenge, additional research should 
focus on generating combined vaccines administered 
through more acceptable routes, such as oral, nasal, or 
needleless administration, in the future. By investing in 
innovative vaccine delivery methods and addressing 
concerns surrounding multiple injections, we can 
further enhance the effectiveness and acceptability 
of immunization programs in LMICs, ultimately 
contributing to better public health outcomes globally. 
The major concern is highlighted :

Acceptance: Vaccine acceptance is influenced by 
various factors, including individual beliefs, social 
influences, and access to information. Some of key 
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elements that affect vaccine acceptance are trust in 
healthcare providers, strong trust between patients 
and healthcare providers can significantly enhance 
acceptance; open and transparent communication 
about the benefits and risks of vaccines fosters trust. 
Promoting vaccine acceptance requires a multifaceted 
approach that considers trust, education, accessibility, 
and social influences. By addressing these factors, 
health authorities can work towards improving 
vaccination rates and overall public health. 11

Vaccine Safety Monitoring: Vaccine safety monitoring 
is a dynamic and ongoing process that plays a 
crucial role in maintaining public trust and ensuring 
the benefits of vaccination outweigh any risks. By 
employing a combination of pre- and post-licensure 
safety measures, health authorities can effectively 
manage vaccine safety and address public concerns.12

Combination Vaccines: Combination vaccines, which 
combine multiple vaccines into a single shot, offer 
several benefits and considerations like reduced 
number of injections which reduces the number of shots 
a child needs, making it more convenient for patients 
and parents. In addition, Fewer injections may lead to 
higher vaccination rates, can lower healthcare costs by 
reducing the number of visits needed and minimizing 
administrative expenses, simplified Immunization 
Schedule which help streamline vaccination schedules, 
making it easier for healthcare providers and families 
to keep track of immunizations and enhanced 
Immunogenicity13,14 Some combination vaccines are 
MMR (measles, mumps, and rubella vaccines), DTaP 
Vaccine (Combines diphtheria, tetanus, and pertussis 
vaccines), Pentavalent Vaccine (Combines DTaP, 
Haemophilus influenzae type b, inactivated poliovirus 
vaccines. The combination vaccine approach is a 
practical strategy that can enhance immunization 
efforts. By addressing safety, public perception, and 
clinical guidelines, health authorities can maximize the 
benefits of these vaccines while ensuring community 
health.15

Policy Implementation: Effective policy implementation 
for vaccine acceptance requires collaboration, 
community engagement, and ongoing evaluation. 
By addressing the various factors influencing vaccine 
perceptions and making vaccines accessible and 
trusted, public health officials can significantly enhance 
vaccination rates and overall community health.16,17

Education,Communication and public engagement : 
It includes providing clear and accurate information 
to parents and caregivers about the importance 
of vaccination and addressing concerns about the 

number of injections and potential side effects. Public 
engagement for vaccines is crucial in promoting 
vaccine acceptance and uptake which can be obtained 
using some effective strategies like Education 
Campaigns to provide clear, accessible information 
about how vaccines work, their safety, and their 
benefits; Community Involvement by partner with local 
organizations, healthcare providers, and community 
leaders to reach diverse populations which builds trust 
and encourages dialogue. Effective public engagement 
requires a multi-faceted approach that respects 
community values and prioritizes transparency and 
trust.18,19.

By addressing these challenges and investing in 
research and development of new vaccine delivery 
methods, we can work towards improving the 
acceptability, safety, and effectiveness of immunization 
programs in LMICs.

WAY FORWARD

To successfully integrate additional injectable vaccines 
into the EPI, a coordinated and well-planned approach 
is required. This will involve strategic investments in 
health infrastructure, including the expansion of cold 
chain capabilities, the provision of adequate resources 
for healthcare worker training, and the development of 
targeted communication strategies to address vaccine 
hesitancy.

Partnerships with international organizations, such 
as Gavi, the Vaccine Alliance, and the World Health 
Organization, will be crucial in securing the necessary 
funding and technical support. Leveraging these 
partnerships can help Nepal overcome logistical and 
financial barriers to ensure that the expanded vaccine 
schedule reaches all corners of the country.

CONCLUSIONS

The expansion of injectable vaccines in Nepal’s 
EPI offers a significant opportunity to protect the 
population against a broader range of diseases. While 
challenges exist, they can be addressed through 
strategic investments in infrastructure, workforce 
development, and public engagement. As the health 
landscape continues to evolve, Nepal’s immunization 
program must remain responsive to emerging 
threats, positioning itself to safeguard the health of its 
population and contribute to global disease prevention 
efforts.
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