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ABSTRACT
The aim of the United Nations’ Sustainable Development Goal (SDG)3 is to ensure healthy lives and promote 
well-being for all, at all ages; including reducing maternal and child mortality, combating communicable and 
non-communicable diseases, and achieving Universal Health Coverage (UHC). UHC aims to provide everyone 
with equal access to quality essential and comprehensive healthcare services including preventions, interven-
tions, and treatments, without exposing them to financial hardship. Making progress toward UHC requires 
significant investment in technical and financial resources and countries are pursuing the implementation of 
cost-saving measures within health systems to help them achieve UHC. Whilst many countries are far from 
attaining UHC, all countries, particularly low- and middle-income countries, can take steps toward achieving 
UHC. This paper discusses key data showing how immunization is a fundamental, cost-effective tool for 
reducing morbidity and mortality associated with infectious disease in all populations, creating more produc-
tive communities, reducing treatment costs, and consequently, facilitating social and economic advancement. 
Immunization is key to advancing toward UHC by relieving the burden that diseases place on the healthcare 
services, freeing essential resources to use elsewhere within the healthcare system. Immunization is an 
essential, readily available strategy that countries can deploy to achieve UHC and the SDG3 agenda.
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Introduction

In September 2015, the United Nations adopted 17 Sustainable 
Development Goals (SDGs) as a global call-to-action for con-
tinued progress in a range of social and economic development 
areas, with the aim of achieving a better and more sustainable 
future for all. SDG3 aims to ensure healthy lives and promote 
well-being across all ages, by achieving targets such as reducing 
the global maternal mortality ratio (to <70 per 100,000 live 
births), ending preventable deaths among children <5 years of 
age, ending epidemics (AIDS, tuberculosis, malaria, neglected 
tropical diseases), and combating other communicable 
(including hepatitis and water-borne diseases) and non- 
communicable diseases (NCD). These targets are achievable 
with Universal Health Coverage (UHC) (Figure 1).1-4

UHC means that all people and communities have equal 
access to essential and comprehensive healthcare services with-
out causing financial hardship.4 Equal access to healthcare 
addresses the most significant causes of diseases and death 
and ensures that the quality of those services is good enough 
to improve the health of the people who receive them.4 UHC is 
considered an overarching goal for health targets across all 
SDGs, including SDG3. Central to UHC are three pillars: 1) 
Equal access to essential and comprehensive healthcare ser-
vices aimed at extending the coverage of essential services, care, 
medicines and interventions to all that need them; 2) Quality of 

healthcare services to improve the health conditions of those 
receiving these services and allow access to new services, med-
icines, and interventions; 3) Financial risk protection to ensure 
that people accessing healthcare services are not put at risk of 
financial harm or pushed into poverty.1–4

At least half of the global population does not have full 
coverage of essential healthcare services. To achieve UHC 
there is the need to strengthen healthcare systems.4 Strategies 
are needed that promote sustainable funding of healthcare 
systems, equitable access to healthcare, and the training, edu-
cation and retention of the healthcare workforce. Critical ele-
ments in achieving UHC include investment in primary 
healthcare to ensure that people receive comprehensive inte-
grated health promotion, disease prevention, treatment, reha-
bilitation and palliative care. Investing in the healthcare 
workforce, ensuring good governance, developing systems to 
allow adequate procurement and supply of medicines and 
health technologies, and providing well-functioning health 
information systems will all contribute to UHC.

One of the challenges of UHC is the limited resources avail-
able to countries. High costs of care, inadequate/no insurance 
coverage, and lack of available services and culturally competent 
care are constraints which prevent countries from providing 
essential healthcare services to all that need them. Limited 
resources also restrict the development of new technologies, 
interventions and medicines. However, many countries at 
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varying stages of economic development (e.g. Chile, Colombia, 
Cuba, Rwanda, Sri Lanka, Thailand), have shown that it is 
possible to make substantial progress toward UHC.5 

Implementing the UHC agenda requires technical and financial 
resources; therefore, cost-effective interventions help to ensure 
progress.5 Here, we discuss the importance of immunization in 
directly preventing infectious diseases, and the indirect impacts 
that will facilitate the achievement of UHC and SDGs.

Reducing disease burden

The widespread use of vaccines has eradicated smallpox, 
almost completely eradicated polio, and substantially 
reduced the incidence and mortality associated with vac-
cine-preventable diseases (VPDs).6 Although the goal to 

interrupt the transmission of wild polio in 2014 was 
missed, there has been substantial progress in eliminating 
it through vaccination, and by 2019 only two countries 
(Pakistan, Afghanistan) reported wild polio.7 There are 
>30 vaccines against various VPDs with others in 
development;6 these vaccines have not only significantly 
reduced the burden of disease in settings where they have 
been deployed but have reduced the global burden and 
mortality (Figure 2).9 Annually, an estimated 2–3 million 
deaths are prevented by vaccination programs.8 Despite this 
progress, infectious diseases continue to cause a substantial 
burden worldwide. In 2017, >2 million deaths worldwide 
were due to VPDs (Figure 3).8 It is estimated that one in 
five children globally are not vaccinated with available 
vaccines and ~890,000 deaths in children <5 years of age 

Figure 1. United Nations SDG3.1 SDG, Sustainable Development Goal; WHO, World Health Organization.
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are attributable to diseases preventable by vaccines cur-
rently recommended by the World Health Organization 
(WHO; excluding measles).10,11

The persistence of VPDs originates from the inability to intro-
duce the appropriate vaccines or to provide adequate vaccination 
coverage. Immunization campaigns can help reduce this persis-
tence. For example, by the end of 2019 almost 350 million people 
across 24 of the 26 countries in the ‘African meningitis belt’ had 
been vaccinated with the MenAfriVac through the introduction of 
immunization campaigns.12 If concerted efforts are made to 

properly implement immunization programs using the currently 
available vaccines, the challenges of low coverage and lack of 
access could be overcome, leading to a further reduction in the 
burden of VPDs as needed to achieve UHC.

Reducing maternal and infant mortality

Pregnant women and young infants have increased suscept-
ibility to certain infectious diseases and/or are at high risk of 
experiencing severe disease if infected.13,14,15 For young infants 

Figure 2. Global deaths caused by some of the most common and serious VPDs in 2017.8 Hib, Haemophilus influenzae type b; TB, tuberculosis; VPD, vaccine-preventable 
disease.

Figure 3. Global vaccination coverage: Percentage of children aged 1 year vaccinated against VPDs in 2019.8 BCG, Bacillus Calmette–Guérin; Hib, Hemophilus influenzae 
type b; TB, tuberculosis; VPD, vaccine-preventable disease.
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worldwide, it is estimated that infectious diseases cause 
>4 million babies to die before their first birthday each year, 
with 63% dying within their first month.16 Accordingly, SDG3 
health targets aim to reduce global maternal mortality and to 
end preventable deaths in children <5 years of age by 2030.1

Infectious diseases remain a major cause of morbidity and 
mortality in early life, with infants typically experiencing worse 
symptoms compared with older children and adults. 
Additionally, most vaccines offer less protection to newborns 
than adults, and few are recommended for those <8 weeks of 
age.14,17 This period of susceptibility in early infancy may be 
mitigated by the presence of antibodies transferred from the 
mother during pregnancy. Immunization during pregnancy 
can boost maternal antibodies and provide protection to the 
pregnant woman and the fetus, which persists for a few months 
after birth. This provides some protection to the infant, until 
they reach the age where vaccinations can be administered. 
Maternal immunization has demonstrated protection against 
several early-life infections and the WHO and US Centers for 
Disease Control and Prevention recommend influenza, teta-
nus, diphtheria and acellular pertussis vaccines for all pregnant 
women; vaccines against hepatitis A and B, meningococcal and 
pneumococcal diseases are recommended for pregnant women 
at risk of infection.15,18

Although significant progress has been made over the past 
decade regarding the implementation of maternal immuniza-
tion programs, several barriers remain to widespread accep-
tance, and vaccination rates in pregnant women remain 
suboptimal in many countries (even where national programs 
are in place).18 Many countries have not introduced maternal 
vaccinations into their immunization programs; other coun-
tries have implemented only a few. Reasons may include a lack 
of awareness regarding the burden and the impact of these 
diseases in pregnancy and neonates, the associated risks of 
infection and the benefits of vaccination during pregnancy; 
the limited efficacy and safety data available for vaccines during 
pregnancy; and/or no global or local recommendations.18 

Strategies to facilitate uptake may include educating the com-
munity and healthcare providers (HCPs) about the benefits of 
maternal immunization, advocacy among governments to pro-
vide recommendations for appropriate vaccines during preg-
nancy, and effective communication around the risk of disease 
and the safety and efficacy of available vaccines. Improved 
maternal vaccination rates and reduced mortality associated 
with VPDs in mothers and newborns will help achieve UHC 
and SDG3 targets.

Improving quality of life in the aging population

Life expectancy increased by 8.8 years between 1990 and 2021, 
which has resulted in a growing aging population.19 By the end 
of this decade the number of people aged ≥60 years will 
increase by over 50%, to 1.4 billion, whereas the increase in 
younger age groups will be less dramatic (Figure 4).21 Although 
this is a good indicator of improved health, one of the resulting 
challenges is the increased susceptibility to VPDs, and other 
chronic illness and NCDs, among the older population. 
Increases in population aging results in a “double burden” of 
disease, requiring regions to adapt quickly to coping with 
a growing number of communicable diseases and NCDs 
simultaneously.22 Immunosenescence, underlying medical 
conditions, and poor nutrition among elderly individuals can 
contribute to increased susceptibility to infectious diseases. 
Additionally, infectious diseases can trigger cardiovascular 
complications such as stroke, myocardial infarction and heart 
failures, conditions that are more prevalent in aging 
populations.23 Changing demographic trends are beginning 
to be associated with changes in the epidemiology of VPDs;24 

the prevalence of many VPDs is now higher in adults than in 
children with 42,000 adults and 300 children dying from VPDs 
each year in the US.25

There is a need to address the challenges of VPDs over the 
life course, especially in older adults, and to ensure that the 
increasing lifespans are matched with an increased number of 

Figure 4. Increase in the world population relative to 2015, by broad age group, 2015–2100.20
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years spent in good health (health span). Immunization can 
play a crucial role in improving adult health by allowing aging 
individuals to remain healthy and contribute to society and the 
economy for longer.26 A prospective cohort study in 
Hong Kong on outpatients aged ≥65 years with chronic illness 
found that patients receiving pneumococcal and influenza vac-
cines had fewer deaths, cases of pneumonia and overall hospi-
tal admissions compared with unvaccinated patients. The 
Hong Kong government now provide pneumococcal and flu 
vaccinations free of charge for seniors.27 Introduction of the 
herpes zoster vaccine in adults aged ≥50 years has significantly 
reduced the burden of illness, resulting in increased quality of 
life in older populations.28 These data highlight the benefits 
that may be gained through vaccinations, beyond protection 
from specific VPDs. Vaccination programs aimed at aging 
populations will support an increasing health span and benefit 
economies globally.26

Aging populations experience more frequent and severe 
infections compared with younger populations due to 
increased vulnerability, therefore prevention of infection is 
critically important.23,29 However, challenges exist regarding 
vaccinations in elderly populations: immunosenescence con-
tributes to decreased immune responses following vaccination; 
they are not often the target for routine vaccination programs; 
they tend to be harder to reach populations; adult vaccination 
is a relatively new concept compared with childhood vaccina-
tions, which means there is a lack of infrastructure as well as 
public awareness regarding the benefits of vaccination among 
adults and the elderly.29 For example, the well-established 
Expanded Program of Immunization targets pediatric popula-
tions specifically, contributing to childhood vaccination pro-
grams being more successful even in countries where both 
adult and child vaccinations are recommended.30 Increasing 
the awareness of the importance of adult vaccinations to HCPs 
and the community is an urgent unmet need. Governments 
should expand and establish policies and infrastructure neces-
sary to enhance adult vaccinations.

Protecting the unprotected

Regardless of vaccination coverage, there will always be some 
individuals that continue to be unprotected for various reasons 
(e.g. primary vaccine failure, vaccine refusal, age or medical 
conditions contraindicating vaccination).31,32 Herd immunity 
is indirect protection from infectious diseases that occurs when 
a sufficient proportion of a population becomes immune to the 
infection through vaccination or previous infection. This pre-
vents or reduces transmission of the disease and reduces the 
risk of exposure for individuals lacking immunity.33

Given that herd immunity is only conferred when high 
vaccination coverage is achieved and sustained within the 
general population, efforts should be made to improve the 
coverage of available vaccines to stop the endemicity or recur-
rence of VPDs. The persistence of such infections not only 
makes it harder to reach the targets of SDG3, but carries the 
risk of outbreaks which diverts financial and medical resources 
that could be channeled into other areas to facilitate sustainable 
development and achievement of SDGs and UHC.

Disease outbreaks

The world is challenged by frequent outbreaks of infectious 
diseases, sometimes with devastating effects. Although some 
disease outbreaks occur where a vaccine does not exist, 
a significant proportion of outbreaks arise from diseases 
where vaccines are available (e.g. cholera, measles, pertussis). 
These outbreaks are often a result of low immunization cover-
age leading to a gradual buildup of susceptible individuals 
within the general population, until these reach the level 
needed to sustain an outbreak. Outbreaks can also be caused 
by humanitarian emergencies associated with the resettlement 
of large numbers of individuals in overcrowded temporary 
locations, often with poor sanitary conditions, inadequate sup-
ply of safe drinking water, and limited access to healthcare. 
Outbreaks often result in disability and socioeconomic disrup-
tions, and unacceptably high morbidity and mortality rates. At 
the epicenter of the Ebola epidemic in West Africa in 2014, 
previous gains in economic growth were reversed with losses in 
gross domestic product of ~$219 million USD in Sierra Leone, 
$188 million USD in Liberia and $184 million USD in 
Guinea,34 and 17.8 million International Dollars in the 
Democratic Republic of the Congo.35 Furthermore, public 
health crises can result in the breakdown of health systems 
leading to epidemics of other VPDs. For example, the measles 
outbreak observed after the Ebola epidemic in West Africa 
highlights the importance of maintaining vaccination coverage 
even during public health emergencies.36 Similarly, as of 
February 2021 the COVID-19 pandemic had not only affected 
>108 million people and caused >2 million deaths,37 but it has 
also had an overwhelming impact on every aspect of the econ-
omy and health systems, both globally and at a country level. 
The total economic cost of the COVID-19 crisis in the US 
alone is estimated at >$16 trillion or 90% of the annual gross 
domestic product.38 Similar levels of economic distress have 
been reported in other countries.39 Additionally, the COVID- 
19 pandemic has had a considerable impact on global routine 
vaccination rates. In 2020, global estimated coverage for the 
diphtheria, tetanus and pertussis (DTP3) vaccine fell to 76.7%, 
whilst global coverage of the measles (MCV1) vaccine dropped 
to 78.9%; it is estimated that an additional 8.5 and 8.9 million 
children missed DTP3 and MCV1 doses, respectively, by the 
end of 2020 due to the COVID pandemic.40 In high-burden 
settings, a recent study has suggested that deaths due to tuber-
culosis and malaria over the next 5 years could increase by up 
to 20% and 36%, respectively, as a result of the disruption to 
health services caused by the COVID-19 pandemic.41 

Strengthening and addressing the existing shortfalls of routine 
vaccination services during pandemics will be essential in 
repairing the damage caused by COVID-19. Planning how to 
safely deliver routine vaccinations during future pandemics 
will also be key in preventing any future disruptions to routine 
vaccination services.42

Furthermore, there is still a great need for new vaccines that 
can prevent and reduce the impact of outbreaks of both ende-
mic and emerging infectious diseases; a need that has been 
exemplified by the COVID-19 pandemic. The traditional 
phases of clinical trials require significant investment and 
resources, and the lengthy nature of these processes could be 
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described as a bottleneck. Outbreaks are often sporadic, and as 
the process for bringing a vaccine from research to the clinic 
can take a long time with earlier technologies, vaccines may be 
unavailable when they are most needed.43,44 New technologies 
may provide faster access to vaccines in times of outbreaks 
where vaccines are not already established. The development of 
genetic screening allows entire bacterial and viral genomes to 
be analyzed; this has led to reverse vaccinology, where specific 
gene products of pathogens and potential vaccine candidates 
can be identified within days.45 In addition, techniques using 
platforms to develop vaccines are increasingly being used (e.g. 
viral vectors, mRNA and self-amplifying mRNA, structural 
vaccinology); platform technology takes the same basic com-
ponents of a vaccine to use as a backbone, yet is adaptable for 
use against different pathogens by inserting new genetic or 
protein sequences.46 Recurring use of a platform not only 
allows rapid development of new vaccines but will increase 
confidence in the overall safety profile of vaccines. Such tech-
nologies have been used to develop the various influenza vac-
cines and have facilitated the rapid development of an 
unprecedented number of COVID-19 vaccines in 
a significantly condensed timeframe, thereby averting pro-
longed morbidity and mortality.47

Cost savings

Immunization is a cost-effective public health intervention.48 

Vaccines are relatively cheap, and reduce deaths, disability and 
healthcare costs, simply by preventing diseases. Eradication of 
smallpox, which cost ~$100 million USD in total, generates 
estimated annual savings of $1.35 billion USD, in addition to 
saving millions of lives. Similarly, the polio eradication cam-
paign, if it can be achieved, is estimated to generate savings of ~ 
$1.5 billion USD each year.49

Economic analyses of the costs (vaccines, supply chains, 
service delivery, human resource capacity strengthening, 
expanded immunization programs) and benefits (avoided 
cost of illness, morbidity and mortality) of vaccinations 
show that immunization is an excellent investment.50 One 
study demonstrated that increased coverage of six key vac-
cines over 10 years across 72 low-income countries would 
save 6.4 million lives and result in an estimated saving of 
$6.2 billion USD in treatment costs and $1.2 billion USD in 
lost productivity among those providing care to loved ones.51 

Gains from increased productivity due to vaccination 
reached $145 billion USD (96% of the total cost of illness). 
India and Indonesia alone accounted for >60% of the treat-
ment costs that could be saved from vaccination against 
pneumonia.51 In a more recent analysis, the International 
Vaccine Access Center estimated that the return on invest-
ment for immunization against ten key pathogens in 73 
Global Alliance for Vaccines and Immunization-eligible 
countries will be 20.6 according to a cost-of-illness approach 
or 53.7 according to a value-of-a-statistical-life approach, 
between 2021 to 2030.50 The total economic benefits of 
increased vaccine coverage and introduction of new vaccines 
will exceed $781 billion USD from 2021 to 2030.50 

Furthermore, at a conference of health ministers in Africa, 

it was noted that between 2016 and 2020, Africa will require 
$17 billion USD for vaccines and vaccination services but are 
expected to derive benefits of $224 billion USD in direct 
returns and savings from vaccines and the management of 
VPDs.52

These analyses show that vaccines are not only lifesaving, 
but they are a smart economic investment. For a few dollars per 
child, vaccines can prevent diseases and disabilities that last 
a lifetime, saving millions of dollars in potential healthcare 
spending. Families freed from the crippling costs of medical 
care for VPDs can instead spend more on food and education.

Conclusions

Attaining UHC is a goal for all countries, yet low health 
investment and prioritization of interventions are major 
challenges that need to be overcome. Immunization is 
a readily available, cost-effective intervention that should 
be prioritized. Investment in immunization programs pro-
mises significant reduction in morbidity and mortality 
from VPDs as required for UHC. In addition, immuniza-
tion has high economic returns, constituting a cost- 
effective or even cost-saving approach, with dividends 
that countries can invest to further strengthen healthcare 
systems and other sectors. To embrace the benefits of 
vaccinations and immunization programs there is a need 
to implement strategies to circumvent the current chal-
lenges, such as legislating the use of appropriate vaccines, 
allocation of adequate domestic financial resources to 
national and local healthcare systems to enhance access 
to vaccines and improve vaccination coverage, and raising 
awareness on a large scale amongst the community and 
HCPs about the value of vaccines. Strong national immu-
nization programs are required to increase and maintain 
vaccination coverage. Context-specific communication 
mediums (e.g. radio, television, mobile phones, social 
media, and administrative, traditional and religious lea-
ders) can be leveraged to target particularly hard-to- 
reach areas and communities with sub-optimal vaccination 
coverage. Vaccines are a viable and readily available cost- 
effective resource that all countries can utilize to help 
them in attaining UHC and achieving SDGs.
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