REVISTA ESPANOLA DE SOCIEDAD

uimioterapio o=

Causes and consequences of undervaccination in adults

La vacunacidn del adulto: causas y consecuencias de la infravacunacion

Angel Gil-de-Miguel'+©, José Antonio Navarro-Alonso?t, Maria Pilar Arrazola-Martinez345, David Cantarero®
Manuel Arellano’, Alejandro Cremades-Bernabéu®®, Maria Fernandez-Prada'® "2 =, Ruth Gil-Prieto’ =/, Diego
Gracia'®, Elena Martinez-Palancars, Jaime Jesus Pérez-Martin'?'4, Esther Redondo-Marguello', Nieves
Sebastian'®, Natividad Tolosa-Martinez'’, Emilio Bouza*131819*

'"Medicina Preventiva y Salud Publica, Universidad Rey Juan Carlos, Madrid, Espafia

2Area de Inmunizacién, Ministerio de Sanidad, Madrid, Espafia

3Servicio de Medicina Preventiva, Hospital Universitario 12 de Octubre, Madrid, Espaiia

“Facultad de Medicina, Universidad Complutense de Madrid, Madrid, Espafa

*Departamento de Medicina Preventiva, Salud Publica e Historia de la Ciencia, Universidad Complutense de Madrid, Madrid, Espafia
5Grupo de I+D+l en Economia Publica y de la Salud, Facultad de Ciencias Econémicas y Empresariales, Universidad de Cantabria, Cantabria, Espafa
’Plataforma de Organizaciones de Pacientes (POP), Espafia

8Coordinacién y Promocion de la Salud, Direccion General de Salud Publica de la Comunidad Valenciana, Valencia, Espafia

°Comité Asesor de Vacunas de ANENVAC, Valencia, Espaiia

°Servicio de Medicina Preventiva y Salud Publica, Hospital Vital Alvarez Buylla, Asturias, Espafia

""Facultad de Ciencias de la Salud, Universidad de Oviedo, Oviedo, Espafa

2Asociacion Espafiola de Vacunologia, Espafia

8Fundacioén de Ciencias de la Salud, Madrid, Espafia

4Servicio de Prevencion de la Regién de Murcia, Murcia, Espafia

5Servicio de Medicina Familiar y Comunitaria, Unidad Técnica del Centro de Salud y Vacunacion Internacional, Madrid Salud, Ayuntamiento de Madrid,
Madrid, Espafia

8Seccidn en iSanidad, Espafia

7Servicio Medicina Preventiva, Hospital Universitario y Politécnico La Fe, Valencia, Espafia

8CIBER de Enfermedades Respiratorias (CIBERES CB06/06/0058), Espaiia

Servicio de Microbiologia y Enfermedades Infecciosas, Hospital General Universitario Gregorio Marafién, Madrid, Espafia

1tBoth authors contributed equally to this work
Received: October 07, 2025

Accepted: October 16, 2025
Published: November 11, 2025

*Correspondence: Emilio Bouza. emilio.bouza@gmail.com

Rev Esp Quimioter 2026; 39(1)
http://www.doi.org/10.37201/req/106.2025

www.revespquimioterapia.com

© 2026 The Author(s). This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0)

(https://creativecommons.org/licenses/by-nc/4.0/). Published with »2, fnndex on behalf of the Sociedad Espafiola de Quimioterapia



http://www.doi.org/10.37201/req/106.2025
http://www.doi.org/10.37201/req/125.2024
http://www.revespquimioterapia.com
https://creativecommons.org/licenses/by/4.0/deed.es
https://creativecommons.org/licenses/by-nc/4.0/
https://index-360.com/
https://orcid.org/0000-0003-1295-7101
https://orcid.org/0000-0003-2298-2853
https://orcid.org/0000-0002-5229-3832
https://orcid.org/0000-0001-6967-9267
mailto:emilio.bouza@gmail.com

Gil-de-Miguel A, et al. Causes and consequences of undervaccination in adults

Abstract

Despite progress in adult vaccination schedules, coverage rates remain suboptimal in Spain. This opinion paper, authored by a
multidisciplinary group of experts, analyzes the causes and consequences of adult undervaccination, covering clinical, social,
economic, and ethical aspects. Over 10 million individuals aged 65+ are targeted for vaccination, along with adults with chronic
illnesses. However, coverage remains low, with significant disparities across vaccines, regions, and risk groups. The causes of
the “vaccination gap” include lack of training among healthcare professionals, organizational barriers, misinformation, low-risk
perception among the public, and weak institutional engagement. This situation leads to increased morbidity, mortality, and
avoidable costs for the healthcare system. Universal adult vaccination could significantly reduce these burdens. The document
outlines structured solutions: targeted professional training, multicomponent strategies, centralized vaccination registries,
effective public awareness campaigns, improved access, and integration of vaccination across all healthcare levels. The key
role of healthcare workers, patient organizations, and the media is emphasized in improving vaccination coverage.

Keywords: Adult vaccination. Vaccination coverage. Undervaccination. Recommended vaccines. Public health. Vaccine hesi-
tancy. Preventable morbidity. Cost-effectiveness. Risk groups. Vaccination strategies.

Resumen

A pesar de los avances en los calendarios de vacunacién del adulto, las tasas de cobertura siguen siendo suboptimas en Espafia. Este
documento de opinidn, elaborado por un grupo multidisciplinario de expertos, analiza las causas y consecuencias de la infravacuna-
cion en adultos, abordando aspectos clinicos, sociales, econémicos y éticos. Mas de 10 millones de personas mayores de 65 afios
estan incluidas en las estrategias de vacunacion, junto con los adultos con enfermedades crénicas. Sin embargo, la cobertura sigue
siendo baja, con diferencias significativas entre vacunas, regiones y grupos de riesgo. Las causas de esta “brecha de vacunacion”
incluyen la falta de formacioén de los profesionales sanitarios, las barreras organizativas, la desinformacion, la baja percepcién del
riesgo entre la poblacién y el escaso compromiso institucional. Esta situacién se traduce en un aumento de la morbilidad, la mor-
talidad y los costos evitables para el sistema sanitario. La vacunacién universal del adulto podria reducir significativamente estas
cargas. El documento propone soluciones estructuradas: formacion especifica de los profesionales, estrategias multicomponentes,
registros centralizados de vacunacién, campafias efectivas de sensibilizacion publica, mejora del acceso e integracién de la vacuna-
cion en todos los niveles asistenciales. Se destaca el papel clave de los profesionales de la salud, las organizaciones de pacientes y
los medios de comunicacién para mejorar la cobertura vacunal.

Palabras clave: Vacunacion del adulto. Cobertura vacunal. Infravacunacién. Vacunas recomendadas. Salud publica. Reticencia vacu-
nal. Morbilidad prevenible. Rentabilidad. Grupos de riesgo. Estrategias de vacunacion.

Introduction

Vaccination is one of the most effective and cost-
effective interventions in the history of public health.
Thanks to it, millions of lives have been saved, and
many diseases have been controlled, eliminated, or
even eradicated. However, paradoxically, the suc-
cess of vaccines has led to a decreased perception
of risk regarding many infectious diseases prevent-
able with this method. This circumstance, combined
with multiple individual, social, organizational, and
structural factors, has fuelled a growing phenome-
non of vaccine hesitancy or refusal, with profound
implications for collective health, especially in the
adult population [1-5].

Over the last few decades, the availability of vac-
cines for adults has improved extraordinarily, with
unquestionable results. Despite this, vaccination cov-
erage rates in this age group are still suboptimal, well
below those achieved in paediatric age. This “vaccine
gap”, the gap between what is possible and what is

achieved, has serious consequences in terms of mor-
bidity, mortality, and social costs [6-9].

For these reasons, the Board of Trustees of the
Health Sciences Foundation has raised several
questions on the subject and has convened a group
of experts in different aspects of this problem. An
approach structured by renowned professionals from
multiple disciplines has been used: preventive medi-
cine, microbiology, public health, infectious diseases,
health economics, primary care, sociology, bioethics,
and health management.

Where scientific evidence is still lacking, it has been
supplied with opinion. Although the problem is uni-
versal in dimension, this work also aims to analyse,
propose solutions, and provoke an informed debate
that contributes to the improvement of vaccination
policies and practices in our country.

The following document reflects the collective opin-
ion of this working group on the questions asked.
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What vaccines are available for adults in
Spain at the present time?

The vaccines available for Spanish adults have been
evolving since the first vaccination schedule of the
Interterritorial Health Council came into force in 1996,
which already contemplated the administration of
booster doses against tetanus every ten years [10].
Previously, in 1990, it was already recommended that
all the AA.CC. include routine influenza vaccination in
those over 65 years of age [11]. A wide variety of influ-
enza vaccines are now available for adults. In addition
to conventional vaccines produced in embryonated
eggs, there are vaccines generated in cell culture,
vaccines adjuvanted with MF59, high-antigenic-load
vaccines, vaccines produced on messenger RNA
platforms, and recombinant vaccines in which hem-
agglutinin is expressed through a baculovirus vector
infecting insect cells. Universal influenza vaccines,
capable of neutralising all types and subtypes of the
virus, including highly pathogenic avian viruses, are
expected to become available soon [12].

In 2004, the Working Group on Adult Vaccination of
the Vaccination Programmes and Registry Division
published its recommendations, which were later
endorsed by the Public Health Commission in Spain
[13]. The document addressed the recommended
vaccines for adults, including diphtheria and tetanus;
pertussis for healthcare workers caring for prema-
ture infants and hospitalised newborns; influenza;
23-valent pneumococcal vaccine (polysaccharide
vaccine) for immunosuppressed individuals and resi-
dents of nursing homes; hepatitis A and B for people
included in risk groups; measles (MMR vaccine) for
those born after 1971; occupational vaccines (chick-
enpox for susceptible health workers), rabies for pre-
and post-exposure; and, finally, traveller's vaccines
(yellow fever, bivalent A+C meningococcal polysac-
charide, ACYW quadrivalent meningococcal poly-
saccharide, cholera, Japanese and Central European
encephalitis, poliomyelitis and typhoid fever).

Regarding the prophylaxis of pneumococcal dis-
ease, vaccines are available covering 13, 15, 20 and
21 serotypes, and regarding the prophylaxis of inva-
sive meningococcal disease, the available vaccines
include one to five serogroups conjugated with carrier
proteins to improve the immune response.

An update to adult vaccination recommendations
was published in 2009 [14]; in 2017, one relating to
vaccinations in healthcare workers [15]; and in 2018,
vaccination recommendations were updated for risk
groups, which, among others, recommend the vac-
cine against Haemophilus influenzae type b infections
in individuals with anatomical or functional asplenias

[16,17]. Subsequently, in 2021, provisional recommen-
dations for vaccination against shingles with the HZ/
su vaccine were established, and the definitive ones
in 2023 [18], and measles vaccination recommenda-
tions for healthcare workers in 2024 [19].

During the same year, the Human Papillomavirus
(HPV) Vaccination Recommendations Working
Group [20] established new vaccination guidelines
against infections caused by this virus, including the
vaccination of at-risk individuals of both sexes up to
45 years of age, with one or two doses depending on
the age at receipt of the first dose, as well as for men
and women with certain situations of immunosup-
pression. Available vaccines include the bivalent for-
mulation (genotypes 16 and 18) and the nonavalent
formulation (genotypes 6, 11, 16, 18, 31, 33, 45, 52,
and 58).

An important milestone in adult vaccination in Spain
was the 2019 approval by the Interterritorial Council
of the National Health System of the first common
lifelong vaccination schedule, aimed at changing the
paradigm of a vaccination being exclusively associ-
ated with children and adolescents [21].

Since the beginning of the SARS-CoV-2 pandemic, the
Ministry of Health has been regularly publishing vac-
cination updates [22]. Those used to date have been
messenger RNA platforms, non-replicating adenovi-
ral vectors, and recombinant proteins. Although not
included to date in the Interterritorial Health Council’s
adult vaccination schedule, three vaccines against
respiratory syncytial virus infections have been mar-
keted and are available in Spain: one messenger RNA
platform and two recombinant protein vaccines [23].

Conclusion

The first vaccine that was recommended for
adults in Spain was the influenza vaccine around
1990, followed by the tetanus vaccine in 1996,
although it was not until 2004 that a document
endorsed by the Public Health Commission
was published that contemplated the recom-
mendation of vaccination against other immu-
nopreventable diseases, such as diphtheria,
pneumococcal disease, and vaccines for immu-
nodeficiencies, for the work environment, and
for the traveller, all of which are financed by the
National Health System.

Between 2009 and 2024, the recommendations
for adult vaccination have been periodically
updated, including groups at special risk.
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As an example of new additions are the vaccines
against herpes zoster and HPV and those of the
respiratory syncytial virus that could be recom-
mended for certain segments of the population
in the not too distant future.

What are the numbers of people who are
indicated to receive these vaccines?

There has never been clear information on the num-
ber of people who need to be vaccinated in Spain, but
since the creation in 1991 of the Vaccine Report of
the Ministry of Health [24], large groups susceptible
to vaccination have been identified.

It has been 20 years since the first adult vaccination
schedules were introduced in 2005 [13], which have
now been integrated into the lifelong vaccination
schedule [25], focusing vaccination on age groups
and indicating systematic vaccination in the pop-
ulation aged 65 or older (which represents almost
10 million inhabitants according to 2024 INE data,
i.e. nearly 20% of the population living in Spain),
with some modifications in some autonomous com-
munities (AA.CC.) that have lowered the age to 60
years for pneumococcal and influenza vaccination.
Therefore, the population to be vaccinated by age is
currently more than 10 million people, a growing fig-
ure since it is estimated that by 2050 the population
over 65 years of age may be 33% of the total Spanish
population.

In addition, in 2018, the Ministry of Health published a
new document focused on the vaccination of patients
under 65 years of age but in risk situations [26].
This group includes, on the one hand, patients
with immunosuppression, whether primary or sec-
ondary, related to diseases such as cancer, HIV, or
transplant recipients, or to immunosuppressive
treatments. A second group comprises individuals
with chronic diseases (cardiovascular, renal, respi-
ratory, liver, etc.) or those with certain chronic hab-
its such as smoking or alcoholism. Regarding this
second group of vaccines, no specific figures are
available [27], but they may be very high, since in
our environment 49.3% of men and 59.1% of women
aged 15 years and over report a perceived disease
or chronic health problem, and these percentages
increase with age, being higher in women across all
age groups [28]. In any case, not all of these condi-
tions merit vaccination [6].

Finally, we would like to highlight that all these data
are related to the socioeconomic level of the popu-
lation and the perceived state of health, since health

problems are closely related to social determinants.
Thus, in the lower social classes and in those house-
holds with lower incomes, the perception of health
status is worse, which is associated with a higher fre-
quency of chronic diseases [29].

Conclusion

The vaccination and immunisation calendar of
the NHS recommends vaccination throughout
life, and specifically for those over 65 years of
age, which means that almost 10 million inhab-
itants in our country should receive vaccines
against influenza, pneumococcus, herpes zos-
ter, or tetanus-diphtheria. To this, vaccines
against respiratory syncytial virus (RSV) will
need to be added in the future. In addition, there
are adults between 18 and 64 years of age with
certain chronic diseases who must be vacci-
nated because they have risk factors for some
infections for which we have vaccines.

What is the proportion of vaccines that
are actually administered to our adult
population?

Measuring actual vaccination coverage is an import-
ant part of evaluating vaccination programs and
is useful for decision-making [21,30-32]. Coverage
should be defined according to the target population,
either by age or risk groups, and although it has tra-
ditionally been taken as an outcome indicator, the
ideal would be to assess the reduced disease bur-
den through vaccination as an outcome indicator,
while vaccine coverage should be taken as a process
indicator.

In Spain, the Objectives of the Vaccination Pro-
grammes (July 2023) have recently been established,
which set health objectives in a generic way (e.g.,
reducing mortality and morbidity associated with
shingles and the impact of the disease on people
over 65 years of age), establishing vaccination cov-
erage targets as indicators, with the goal of achieving
certain values of coverage, including four adult pop-
ulation indicators (influenza, pneumococcus, Td and
Shingles) [33]. Although the establishment of these
indicators by age groups is a step forward, it would be
desirable to have vaccination indicators based on risk
conditions contemplated in the Interterritorial Coun-
cil of the National Health System (CISNS) vaccination
recommendations.
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Table 1. Influenza vaccination coverage in Spain [34]

2019 2020
>64 years old 54.59% 66.44%
Health Care Personnel 39.08% 65.58%
Pregnant women 50.03% 62.30%

The Ministry of Health only provides vaccination data
in adults regarding influenza, COVID-19 and mpox.
Influenza vaccination coverage in people over 64
years of age during the last five available seasons
ranges from 54.6% in 2019 to 69.48% in 2021 (Table
1). Coverage data are also provided for other age
groups and specific populations, such as pregnant
women and healthcare personnel [34].

The COVID-19 vaccination data by age groups are
very complete, as vaccination began in 2020 and have
been updated to November 2024 with the data from
the 2024-25 campaign, showing values of 49.1% in
people aged over 80 years, 35% in those aged 70-79,
and 17.8% in those aged 60-69 [35]. In the case of
mpox, it is not possible to speak of coverage since
only the doses administered are contemplated [36].

The data of the different AA.CC. are also no more
complete than those provided by the Ministry, basi-
cally publishing those of influenza. Some AA.CC.
have published data on vaccination against herpes
zoster and pneumococcus in the adult population.
In the case of pneumococcus, coverage ranges from
43% in the 65-year-old cohort in Castillay Ledn to over
70% in some cohorts between 70 and 80 years old in
Andalusia [37,38]. The data on herpes zoster with a
complete vaccination regimen in individuals aged 65
years range from 25% recorded in Andalusia to 47.2%
in the Community of Madrid [39].

Regarding vaccination coverage in risk groups, nei-
ther the Ministry nor the AA.CC. provide official data,
except in exceptional cases in Andalusia and the
Region of Murcia, although work has been carried out
on this issue at least since 2020, and several AA.CC.
provide the Ministry with vaccination coverage data
for patients with HIV and/or diabetes.

The absence of official data onvaccination coveragein
the adult population has led to various research stud-
ies that shed some light on such coverage, especially
in risk groups; thus, for example, regarding influenza,
between 2017 and 2020 coverage levels of 40-50%
have been reported among patients with cerebrovas-
cular disease, cardiovascular disease, diabetes and

2021 2022 2023
69.48% 68.45% 66.96%
59.97% 50.84% 41.89%
55.28% 53.59% 55.26%

cancer [40,41], and with similar figures between 2014
and 2017 [41]. The other vaccine for which data are
available, thanks to published studies, is the pneu-
mococcal vaccine, although in this case the data are
usually regional in scope. Thus, a study conducted in
Catalonia in 2015 estimated coverage of 35.5% in the
60-69 age group, 72% between 70 and 79 and 79.5%
in those aged 80 and over. In the group aged 50 years
and older with at-risk pathology, coverage was 59.2%
in asplenic patients, cochlear implants, cerebrospi-
nal fluid fistulas or immunosuppression and 48.3%
in patients with chronic cardiovascular, respiratory,
liver disease, alcoholism, diabetes or smoking [42].
In the Community of Madrid, a study was carried out
in 2010 among COPD patients, observing influenza
vaccination coverage in patients aged 40-59 years of
19.5%, reaching 75.8% in those over 60 years of age
[43].

Data on adult vaccination coverage for pneumo-
coccus and shingles, as well as on coverage in risk
groups, remain scarce and partial. This situation is
expected to improve when the new Vaccination and
Immunization Information System (SIVAIN) is imple-
mented, which will centralize the registration of vac-
cines and immunizations administered in Spain [44].

Conclusion

Data on vaccination coverage among adults
in Spain are scarce and mainly focused on
influenza and COVID-19. Flu vaccine coverage
increased during the pandemic, although it did
not reach the target level of 75%. In the past two
years, a decrease of almost three percent in cov-
erage has been observed.

The remaining available data on vaccination
against pneumococcus, shingles and in risk
groups are generally partial and concerning,
since the general trend points to coverage of
around 50%. The data are better among older
age, even those in risk.
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What are the main reasons and motives
for the “vaccine gap” in adults? Are they
the same for all vaccines?

The main reasons why adult vaccination coverage
remains below expectation and why it is so difficult to
achieve the objectives are multifactorial [45]. These
factors can be divided into those related to health-
care professionals, the health administration, and the
patients themselves. Some of them are summarized
in Table 2.

In addition to the main general problems, each vac-
cine may present certain differential points, gener-
ally linked to the perception of low disease severity
RISK (as with flu in the traditional way, or COVID-19
at present) or to vaccine fatigue (COVID-19 being one
of the vaccines with the highest vaccine hesitancy);

Table 2. Some reasons for the “vaccine gap”

From healthcare professionals

however, there is greater acceptance of other vac-
cines such as pneumococcus (first of all because it
is associated with pneumonia and is perceived as a
more serious disease, and secondly because it does
not involve as much vaccine fatigue because it does
not require annual revaccinations).

In addition, adults often do not perceive the need for
vaccination, do not consider themselves a risk group,
or are unaware that safe and effective vaccines exist
for certain immunopreventable diseases. Many phy-
sicians who treat adults do not proactively provide
this information or correct misconceptions. All of
this leads to an individual decision towards vacci-
nation not being easy and greater reluctance to be
manifested, especially with the growing exposure,
through social networks, to false myths, hoaxes, and
misinformation.

Lack of specific training in vaccines in the training plans of the medical career and other health careers

Deficit of vaccine culture in the continuous training of adult doctors

Absence of professional incentives for the promotion of high vaccination coverage

Of the Administration

Absence of a single vaccination record, which makes it very difficult for the professional to correct/complete the

adult vaccination schedule [46-48].

Lack of offer of courses on effective communication on vaccines and in the approach to vaccine hesitancy.

Shortcomings in the strategies for monitoring the adult vaccination schedule

Budgetary shortcomings for the acquisition and supply of some vaccines

Lack of human and technical resources applied to this problem

Shortcomings in strategies to combat hoaxes and fake news

Absence of scheduled visits similar to those of the healthy child to complete adult vaccinations. For example,

one at 60-65 years old and another at 75
Of the Target People [49-57]
Lack of perceived risk of immunopreventable disease

Overestimation of potential side effects of vaccines

Disinformation that circulates on social networks and of growing weight in our country.

Economic problems in unfunded vaccines
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Conclusion

The reasons for the “vaccine gap in adults” are
multifactorial and can be divided between those
that depend on professionals, the administra-
tion, and the target population. They highlight the
inadequate training in vaccines of professionals,
the absence of integrated care circuits between
primary and hospital care, the bureaucratization
of the vaccination act by the administration, and
the absence of risk perception in the target pop-
ulation. Economic aspects are a cross-cutting
problem at all three levels.

What are the real or potential risks of not
vaccinating adults?

Non-vaccination among adults entails real and poten-

tial risks, both individually and collectively, as well as
generating considerable economic and social conse-
quences [58].

At the individual level, the main risk that adults have
if they are not vaccinated is the acquisition of immu-
nopreventable diseases. In addition, some infections
that may seem harmless in childhood, such as chick-
enpox, tend to be more serious in adulthood. With age
and immunosenescence, the risk of varicella-zoster
virus reactivation increases and its complications
can be debilitating, severely affecting quality of life.
In older adults, especially if they have comorbidities,
influenza virus infection [59], Streptococcus pneumo-
niae (pneumococcus), SARS-CoV-2, or RSV can lead
to serious complications that can lead to hospitaliza-
tion and even death [58]. All of these infections can
be prevented with specific vaccines.

Vaccination of adults not only protects the individ-
ual but is also a critical component of achieving herd
immunity. When a significant proportion of the popula-
tion is vaccinated, the circulation of microorganisms
decreases, thus protecting vulnerable populations
who cannot be vaccinated for medical reasons, such
as immunocompromised people, those allergic to
vaccine components, or infants who have not yet
completed their vaccination series [58].

Under-vaccination in adults can favour the reappear-
ance of diseases that were controlled or almost erad-
icated. For example, measles outbreaks have been
documented in developed countries in recent years
where vaccination coverage has declined [60].

Non-vaccination has significant economic con-
sequences. Vaccine-preventable diseases gen-
erate costs associated with medical treatment,

hospitalizations, loss of work productivity, and absen-
teeism [61]. In addition, during outbreak situations,
health system resources must be diverted to contain
the spread of the disease, thereby affecting the care
of other health problems. According to a 2016 study,
each dollar invested in vaccination can save between
$3 and $10 in healthcare expenses [62].

The reasons for low vaccination coverage in adults
have already been discussed in this paper and in the
literature [63,64].

The COVID-19 pandemic demonstrated the risks of
not getting vaccinated. Unvaccinated individuals had
much higher rates of hospitalization and death from
COVID-19 compared to vaccinated people [65]. Vac-
cination not only helped reduce the severity of cases
but also contributed to decreasing pressure on health
systems and enabling the progressive return to eco-
nomic and social activities.

In the context of international travel, the lack of vac-
cination can expose adults to diseases endemic in
other countries, such as yellow fever, measles, or
hepatitis A. Moreover, unvaccinated travelers may
facilitate the introduction of these diseases into their
home countries as imported infections [66].

Conclusion

The absence of vaccination in adults implies
real and serious risks, both individually and
collectively. The re-emergence of preventable
diseases, increased vulnerability to serious
complications, pressure on health systems, and
economic losses are just some potential conse-
quences. Vaccination should not only be consid-
ered an act of personal protection but also as an
act of social responsibility.

What could 100% vaccination
compliance in the Spanish adult
population mean in terms of a reduction
in morbidity, mortality, and social costs
in our environment?

One hundred percent vaccination compliance in the
Spanish adult population could have a significant

impact on reducing morbidity, mortality, and social
expenditure.

In terms of reducing morbidity, vaccination prevents
and/or reduces serious complications in diseases
such as influenza, pneumonia, shingles, or human
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papillomavirus (HPV), and other infections that can
cause serious complications [16]. This is because
vaccines stimulate the immune system to recognize
and fight off specific pathogens before they can cause
disease. By eliminating or reducing the incidence of
these diseases, morbidity in the adult population is
reduced [67]. In addition, some infectious diseases
can trigger chronic complications. For example, hep-
atitis B can lead to cirrhosis and liver cancer. Vacci-
nation prevents these diseases and therefore their
long-term complications.

Moreover, vaccines have proven effective in prevent-
ing deaths from infectious diseases. For example, the
flu vaccine can significantly reduce mortality in older
adults and people with chronic diseases [68]. Uni-
versal vaccination may prevent thousands of deaths
each year.

As an example, in the United States, a study esti-
mated that COVID-19 vaccines prevented about
140,000 deaths from the start of vaccination to May
2021 [4,69]. Without the vaccines, approximately
709,000 deaths would have been recorded instead of
570,000 recorded. In Europe, according to the World
Health Organization (WHO), vaccines have reduced
deaths caused by the pandemic by at least 57% and
have saved more than 1.4 million lives [70,71]. Most
of these people were 60 years of age or older. WHO
also reported a 62% reduction in mortality among
people aged 80 years and older, 57% among people
aged 70 to 79 years, and a 54% reduction in mortality
among people aged 60 to 69 years. Even in the 25-49
age group, vaccination resulted in a 48% reduction in
mortality [70]. These data underscore the crucial role
of vaccines in the fight against COVID-19 and their
ability to reduce mortality.

In Spain, adult mortality from respiratory diseases is
significant. For example, in 2022, 1,018 deaths from
influenza wererecorded [72], although this number can
vary significantly from year to year, influenced by fac-
tors such as strain virulence and vaccination rates. In
2023, there were 10,280 deaths from pneumonia [73],
a figure that has shown an increase in recent years,
partly due to factors such as pollution and the aging
of the population. More recently, RSV infection in
adults has also gained importance, since, although
RSV was traditionally better known to affect chil-
dren, it has also been shown to be a frequent cause
of disease in adults. In the 2021-2023 seasons, an
estimated 10,360 hospitalizations for RSV occurred
among adults aged over 65 years [74]. In-hospital
mortality associated with RSV infection increases

exponentially with age, posing a serious risk to older
adults, particularly frail and high-risk patients [75-77].

Vaccination also protects the most vulnerable groups,
such as the elderly and people with chronic diseases,
who are at higher risk of dying from infections. Full
vaccination compliance would ensure that these
groups are protected, reducing mortality in the gen-
eral population [10].

Disease prevention through vaccination has a major
impact on reducing economic and social costs. It
results in significant savings in healthcare costs by
reducing the need for hospitalisations, medical treat-
ments, and intensive care. Moreover, vaccination
reduces absenteeism, thereby increasing the produc-
tivity of the active population. By reducing the inci-
dence of infectious diseases, pressure on the health
system decreases, allowing resources to be allocated
to other critical areas. This improves the efficiency
and responsiveness of the healthcare system.

The cost of hospitalisation in adults in Spain varies
according to the different diseases. For example,
the direct cost associated with flu hospitalisations
in Spain exceeds 45 million euros per year [78]. In
the case of hospitalisations due to RSV infection,
the average annual expenditure is 12.1 million euros
[79,80].

Moreover, vaccination not only reduces economic
costs but also social costs, as it contributes to a better
quality of life by preventing diseases that can cause
disability and deterioration of health. A healthier pop-
ulation is a happier and more productive population.
Universal vaccination promotes health equity, ensur-
ing that all individuals, regardless of socioeconomic
status, have access to protection against infectious
diseases [81,82]. This is essential for building a fairer
and more equitable society, perfectly aligning with
the fulfillment of the Sustainable Development Goals
(SDGs) of the United Nations 2030 agenda.

Conclusion

A hundred percent vaccination compliance in the
Spanish adult population could have a profound
impact on reducing morbidity and mortality, as
well as on the economic and social costs asso-
ciated with infectious diseases. Vaccination not
only protects individual health, but also strength-
ens public health and the economy, contributing
to a healthier and more equitable society.
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What are the possible solutions to the
low adult vaccination coverage?

Vaccination coverage in adults is clearly susceptible
to improvement, both outside and inside Spain, and
requires the establishment of coordinated and well-
planned strategies to increase the acceptability and
adherence to recommendations by the population.

The main factor influencing vaccine uptake in the
adult population is the recommendation of the health-
care professionals [52,83-85], particularly when there
is a strong relationship of trust between profession-
als and also within institutions [86,87].

The strategies most widely used to date, often based
on those used successfully in the paediatric popula-
tion, have achieved suboptimal vaccination coverage
in adults, which requires in-depth reflection to estab-
lish new strategies to achieve greater acceptance by
both professionals and the target population [88].

The strategies that have shown the greatest impact so
far are the so-called multicomponent strategies, which
use several elements in combination to achieve greater
adherence to vaccines [89-91]. Following the previous
classification, they could be divided as follows:

Strategies aimed at professionals

The involvement of the different profiles of health
professionals in the vaccination of adults, beyond
the functions of each of them, is very diverse and is
also influenced by the type of user. It is important to
remember that, in many cases, the vaccines will be
aimed at healthy people. Thus, in the hospital, nurs-
ing home, or occupational risk prevention setting, an
unequal involvement can be found with a more ther-
apeutic approach in terms of addressing vaccination
recommendations.

Identifying specific adult vaccination managers in the
centres, who can be trained in a more specific way, who
can serve as a liaison with vaccination leaders (public
health), and who can carry out team sessions/semi-
nars is another strategy that could reduce situations
of insecurity for professionals. In the field of primary
care, in most cases, nurses and midwives have taken
a leading role in implementing vaccination strategies,
particularly those focused on active recruitment.

The potential increase in the population with doubts
about vaccination, the increase in what has come to
be called infoxication, and the growing number of
vaccines indicated for adults make the skills required
by professionals to provide clear and concise infor-
mation increasingly demanding. The information
should be supported by protocols with diagrams and
infographics, based on evidence, to minimize the lack

of confidence expressed by some vaccination candi-
dates. Strategies in this regard should not be limited
merely to providing information but should also focus
on improving training, including communication skills
training [83,91-99].

Given that the recommendation by the professional
is identified as one of the main reasons for people to
get vaccinated, strategies aimed at facilitating a pro-
active attitude among professionals can potentially
achieve a greater impact in the short term.

Reinforcing teamwork, as well as the common mes-
sage between the different professionals in the field,
will be a fundamental requirement to avoid generat-
ing doubts in patients. In this sense, there are several
simple proposals for the protocolization of vaccine
recommendations, such as the AIMS approach pro-
posed by Parrish [93,94,96,100], which begins with
a presumptive first phase (Anunciar/Anounce) that
has shown a significant impact on improving the
confidence of the professional and increasing cov-
erage [101] and, in those cases with doubts, continu-
ing with a conversational phase based, for example,
on the motivational interview or following the stages
of Inquire, Mirror, and Secure. This type of approach
has been shown to be effective in increasing trust in
the professional-patient relationship.

The lack of time and the care of health systems
could be corrected with simple reminder strategies,
such as placing posters in the consultation rooms,
visible to users and patients, encouraging them to
ask the healthcare professional (for example, “If
you are over 65 years old, | have good news for your
health. Ask”

Strategies aimed at the population

The main strategies aimed at the population will be
those that allow the recruitment of people suscepti-
ble to vaccination who may be opportunistic (in any
contact with professionals, such as in consultation
on demand, follow-up, tests (Sintrom, hearing loss...),
cures, home care..) [102,103] or through active
recruitment (reminder letters, SMSs, telephone calls,
through population health assets (especially useful in
vulnerable populations)...) [85,86,95,104-106).

In cases where initial awareness is desired, with
the fundamental objective of promoting the self-
identification of people as potential recipients of the
vaccine, especially in advance of one-way recruitment
methods with limited information such as SMS or let-
ters, the use of mass media (radio, local televisions,
bands in rural areas...) and social media messages
can be effective. In such cases, the information must
be subjected to an assessment and evaluation of its
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relevance and adequacy to the population to which it
is addressed. These activities should include, at the
end, clear and simple information indicating the next
steps to access vaccination or obtain further details.

Other strategies for the recruitment and information
of the healthy population to refer them to health cen-
tres for vaccination can focus on community-based
activities, through collaboration with other health
agents such as pharmacies, municipal health depart-
ments, patient associations, the elderly, etc.

Strategies of health institutions

Among the strategies that institutions must promote
or maintain are, among others, those related to infor-
mation systems that allow the generation of fluid and
timely information to feed information to profession-
als on coverage, impact, lists for active recruitment,
etc. [105] and that help make decisions that are pro-
portionate, feasible, relevant, and in a timely manner.

They must also establish all the organizational strat-
egies related to the action protocols, as well as the
vaccination recommendations subject to funding,
carrying out the necessary information and train-
ing activities aimed at both professionals and the
population, ensuring the acquisition and logistics
of vaccines, providing specific information to those
responsible for vaccination in the centres.

Conclusion

Improving vaccination coverage in the adult
population requires a comprehensive approach
based on multicomponent strategies that con-
sider the characteristics of the population
groups to which they are directed. They must be
supported by the collaboration of different health
agents and can be classified as those aimed at
professionals, the population, and health institu-
tions, which facilitate accessibility to both infor-
mation and vaccines.

How can healthcare workers be
convinced of the need for vaccination
against infections that can be
transmitted to patients?

The need to prevent the spread of certain diseases

to patients with diseases or risk conditions and to
co-workers, as well as to protect an essential service

for the community (given the high absenteeism that
can occur during epidemics), makes vaccination pro-
grams aimed at health care workers an essential part
of occupational health strategies in health centres.

In Spain, vaccination coverage in healthcare workers
is not always adequate. This is mainly due to a low
perception of disease risk and doubts regarding the
effectiveness and safety of certain vaccines (e.g.,
influenza vaccine) for healthcare personnel.

Convincing healthcare workers of the need for vac-
cination against infections transmissible to patients
requires a strategy based on scientific evidence,
empathy, and education, using a multifaceted
approach that addresses both their concerns and the
importance of their role in protecting public health
[107-109]. Some key strategies include:

1. Evidence-based information on the benefits of
vaccination

= Studies that demonstrate the effectiveness
and safety of vaccines.

= Explain how vaccination protects both profes-
sionals and patients, especially those who are
immunocompromised.

» Data on the reduction of nosocomial out-
breaks of immunopreventable diseases in
hospitals with high vaccination coverage.
Positive impact of vaccination on disease pre-
vention and transmission reduction.

2. Ethics and professional responsibility

= Lead by example; it is difficult to propose a
preventive treatment to the population that,
at the same time, health professionals reject.

= Patient protection. Vaccination can prevent
health workers from being a source of con-
tagion for the patients they serve, for other
workers, and for the community.

o To reinforce the ethical responsibility of
the health care provider in the prevention
of nosocomial infections and the protec-
tion of vulnerable patients.

o Remember that vaccination is an essen-
tial measure to guarantee the safety of
your patients.

= Personal protection. Vaccination protects
health workers from the risk of contracting
certain communicable diseases.
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o Inform about risks of exposure to infec-
tious diseases in the work environment.

o Highlight how vaccination protects health
workers from getting sick and trans-
mitting infections to their families and
communities.

3. Combating myths and fears—addressing specific
concerns

Health education. Effective communication.

Address doubts with clear, evidence-based
information.

o Safety: detailed information on vaccine
development and approval processes,
explaining safety surveillance systems
and monitoring of adverse events. Report
on the (low) incidence of serious side
effects.

o Efficacy: data on the efficacy and effective-
ness of vaccines in preventing diseases
and their complications.

o Vaccine components: Provide detailed
information on vaccine components and
their functions. Debunk myths about
harmful components.

Offer spaces for dialogue with experts in
vaccination and infectious diseases for
health workers to express their concerns and
questions.

Use clear and accessible language.
Continuous training

o Offer training programs on immunization
and infectious diseases.

o Regularly update staff on the latest vacci-
nation recommendations and progress.

4. Testimonials and real experiences

Share real cases of outbreaks in hospitals and
how they affected patients and staff.

Use testimonials from vaccinated peers that
explain their positive experience.

5. Implementation strategies

Facilitating access to vaccination: Implement-
ing vaccination campaigns in the workplace.

Offer free and accessible vaccination, with
flexible schedules in the workplace.

Awareness campaigns on the importance of
vaccination.

Have the perspective of the health workers to
whom the strategy is addressed.

Personalised information to workers on the
convenience of getting vaccinated using new
communication technologies (social net-
works, mobile phone messages, etc.).

6. Recognition and motivation

Leadership and example

o Encourage leaders and healthcare per-
sonnel to get vaccinated and promote
vaccination among their colleagues.

o Recognize the effort of healthcare person-
nel who are vaccinated. Create symbolic
incentives or recognition for those who
will be vaccinated.

Promote an environment of vaccination cul-
ture within the health team.

Offer support and resources to address any
mild side effects.

7. Institutional and regulatory policies

Develop institutional policies that encourage
the vaccination of healthcare personnel as a
standard of hospital safety.

Promote vaccination as a standard of safety
and quality in health care. Vaccination is one
more aspect of occupational safety and health.

Periodic review of the vaccination status of
health personnel by the Occupational Risk
Prevention Services of health centres.

Vaccination record of health personnel to
monitor compliance with recommendations.

With a combination of education, easy access, pos-
itive reinforcement, and professional accountability,
the vaccination rate among healthcare workers could
be increased and the risk of transmission of infec-
tions to patients reduced. These strategies would
increase the confidence of health workers in vacci-
nation and promote a culture of safety and protection
for both them and their patients.



Gil-de-Miguel A, et al. Causes and consequences of undervaccination in adults

Conclusion

Healthcare workers are more exposed and at
greater risk of contracting vaccine-preventable
diseases. In addition, they can act as a source
of infection to patients with diseases or risk
conditions and to co-workers. It is important to
prevent these risks and also to avoid significant
absenteeism from work in the event of outbreaks
of these diseases.

Convincing healthcare workers of theimportance
of vaccination as a preventive measure requires
a strategy based on scientific evidence, empathy,
education, and professional responsibility. An
approach that addresses both their concerns
and the importance of their role in protecting
public health will increase their confidence in
vaccination and foster a culture of safety and

security for both them and their patients.

Are the low vaccination rates by health
care professionals the same at all levels
and in all AA.CC.?

The low rates of influenza vaccination among health
professionals are not distributed homogeneously
either among the different professional strata or
among the AA.CC. [110]. The evidence available in
Spain shows relevant differences both by profes-
sional category and by geographical location [111].

In this sense, according to data from the Ministry
of Health’s vaccination coverage exploitation plat-
form (SIVAMIN) influenza vaccination coverage for
healthcare professionals in the 2023/2024 campaign
(latest available data) was 41.89% overall, while in
campaigns such as 2020/2021 or 2021/2022 it had
been 65.58% and 59.97%, respectively. The influence
of the COVID-19 pandemic and the high perception of
vulnerability, high risk of exposure, and also the fear
of possible flu-COVID-19 co-infection and its compli-
cations were some of the variables that explained this
positive attitude of the healthy population towards
influenza vaccination during the pandemic [112].

AA.CC. such as Castilla-La Mancha or the Basque
Country, stood out in 2020 for achieving an anti-flu
coverage in this group of 94.12% and 76.99%, respec-
tively, with the Valencian Community and Asturias
also reaching 94.47% and 79.85%, respectively, in the
following campaign. In general, in the last 2023/2024
campaign, no autonomous community exceeded

60%. Table 3 shows coverage from 2017 to 2023 and
its geographical distribution.

Apart from the COVID-19 pandemic and its impact on
influenza vaccination coverage in healthcare workers,
it should be noted that the results also reflect the dif-
ferent promotion strategies and the resources allo-
cated to the vaccination of this group. Some AA.CC.
have implemented more intensive campaigns, with
vaccination mechanisms in situ, personalized remind-
ers, or institutional incentives, which has resulted in
superior coverage. Others, on the other hand, have
not developed differentiated policies for this group,
obtaining considerably lower rates.

As for the differences between professional groups,
there are no official data, although there are publica-
tions by different authors at the national level that
determine that coverage varies strikingly according
to the professional status and encourage research
and adaptation of awareness strategies according to
the group. That is, doctors tend to have the highest
vaccination rates, while nurses, technicians, and aux-
iliary staff show significantly lower rates. This dispar-
ity may be due to multiple individual, organizational,
and sociocultural factors that affect risk perception,
vaccine knowledge, and attitude toward public health
policies. Specifically:

1. Perception of personal and professional risk:

Clinicians have a higher perception of biohazard
and a greater understanding of the clinical conse-
quences of influenza on both vulnerable patients
and themselves. On the other hand, some groups,
such as auxiliary or administrative staff, may not
identify themselves as a population at risk, and do
not perceive vaccination as a necessary or prior-
ity measure in their workplace [114].

2. Level of training and access to scientific evidence:

Training in immunology, epidemiology, and public
health is more in-depth in the medical community,
which facilitates the understanding of the efficacy
and safety of the vaccine. On the other hand, other
professionals may have doubts about the adverse
effects, the annual effectiveness of the vaccine or
the need for revaccination, a fact that negatively
influences its adherence.

3. Personal attitudes and beliefs:

Individual beliefs also play a crucial role. Some
studies indicate that vaccine hesitancy is not
always due to misinformation but to cultural
factors, previous negative experiences, or insti-
tutional mistrust. These attitudes may be more
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Table 3. Influenza vaccination coverage for healthcare professionals. Global data for Spain and specific data according
to the autonomous community and the campaigns from 2017 to 2024 [113]

2017 2018 2019
TOTAL SPAIN 31.09 35.01 39.08
ANDALUCIA 33.18 28.32 36.12
ARAGON 18.01 20.96 20.84
ASTURIAS 40.72 50.51 -
BALEARES - - 24.30
CANARIAS 18.14 27.50 -
CANTABRIA 34.00 36.57 40.99
CASTILLA Y LEON 30.08 33.51 37.85
CASTILLA-LA MANCHA 30.73 31.68 43.46
CATALUNA 23.22 28.05 30.98
COMUNIDAD VALENCIANA ~ 49.93 59.24 65.49
EXTREMADURA 21.68 23.99 40.43
GALICIA 38.85 46.04 50.93
MADRID 31.79 34.47 36.63
MURCIA 24.54 31.55 31.00
NAVARRA 26.76 30.28 28.48
PAIS VASCO 32.27 32.23 37.37
LA RIOJA 26.00 26.72 29.78
CEUTA 10.34 20.75 37.18
MELILLA 20.95 - -

5.

widespread among non-medical personnel, espe-
cially when they are not accompanied by specific
educational interventions.

Vaccine availability and accessibility:

The internal logistics of the health centre can
favour or hinder vaccination. In many hospitals,
medical services have greater time flexibility or
immediate access to vaccination points, while
nurses or auxiliaries may encounter more logisti-
cal obstacles (shifts, overload, lack of time).

Professional exemplarity and institutional
culture:

Professional self-demand and a sense of respon-
sibility towards patients may be more marked in

2020 2021 2022 2023 2024
65.58 59.97 50.84 41.89 39.54
65.82 60.36 52.69 43.64 38.91
56.81 - 42.53 36.22 -

= 79.85 68.04 53.29 53.57
46.85 10.03 - - 27.27
65.14 54.15 54.16 49.17 =
67.89 70.63 51.92 42.31 43.68
56.65 56.54 57.97 47.78 43.47
94.12 77.86 60.89 43.88 37.76

= 38.97 29.67 25.10 25.22
62.02 94.47 80.16 - 47.33
75.73 = 40.95 52.94 75.66
74.60 68.81 65.13 56.85 53.73
56.82 50.48 43.87 40.65 41.04
49.70 45.98 41.98 35.45 32.84
57.36 48.47 61.05 37.42 37.31
76.99 65.68 52.30 38.07 38.18
61.99 49.75 42.96 36.49 =
65.50 52.33 34.21 - -
33.62 40.68 29.73 20.97 23.83

certain groups. The figure of the doctor as an insti-
tutional reference contributes to greater adher-
ence, while at other levels there may not be that
cultural or social pressure to act as a model of
prevention. The lack of targeted campaigns also
exacerbates this difference [115].

Organizational factors and institutional
leadership:

The active promotion of vaccination, including
messages adapted to each professional profile,
vaccination in situ in shifts, or symbolic incen-
tives, can increase global coverage. When these
measures are applied homogeneously, the differ-
ences between classes tend to be reduced [109].
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Conclusion

The low rates of influenza vaccination among
health care professionals are not homogeneous
and vary significantly according to the profes-
sional sector and the Autonomous Community.
Differences in vaccination rates are due to a com-
plex interplay of factors, including risk perception,
level of knowledge about vaccine efficacy and
safety, personal beliefs, and logistical factors.

Influenza vaccination not only protects health
professionals but also contributes to the sus-
tainability of the health system by maintaining
healthcare capacity during influenza epidemics.

What is the situation in the face of some
of the above questions in other large
nations?

Unlike childhood immunizations that, in general, reach
high coverage rates, those of adults are at much lower
figures despite the fact that vaccination programs for
the elderly should be a “component of adult care” [7].
The factors contributing to this coverage are similar
in all countries in our socioeconomic environment:
the lack of internalization of the importance of vacci-
nation by the population and the health care system,
confusion about the different recommendations, and
the reluctance and doubts of the population for per-
sonal, political, and cultural reasons. This complex
mix, together with the safety of the vaccines, consti-
tutes what has been called the “heel of vaccination”
[116].

In European countries, it is usually the technical
committees (NITAG) that recommend to the minis-
tries of health the inclusion of vaccines in the vac-
cination schedule, with budgets for prevention in
relation to health expenditures ranging from 10% in
Austria to 2.7% in Norway. The number of vaccines
recommended, fully or partially funded, for the gen-
eral population or for risk groups aged 18 and over
ranges from three in Denmark to 16 in Greece [117].
Despite the significant heterogeneity of the data, it
is estimated that 77% of European countries spend
less than 0.5% of their budget on immunizations on
health [118], despite the fact that there are studies
that suggest that for every euro spent on adult vac-
cines, a return of 19 euros is generated in the social
and health economy [119].

An important aspect is that in the European Union, the
population’s confidence in vaccines in 2022 (81.5%)
has decreased compared to 2020 (91.8%) and is
at levels similar to those of 2018 (89.6%), although
more than 90% of health workers agree that vaccines
are important. The countries in which the popula-
tion’s confidence is highest are Portugal, Finland, and
Spain. Slovakia, Croatia, and Latvia are the countries
where it is lower [120].

At the European and global levels, data on adult
vaccination coverage are very scarce, except for
influenza and COVID-19, as there are difficulties
with the calculation of the denominator. That is
why influenza coverage is addressed, as the candi-
date groups for vaccination are more comparable.
Regarding the first, influenza vaccination coverage
in 29 EU/EEU countries for the 2021-2022 and 2023-
2024 seasons [121]. Provide substantial differences
between countries not only in coverage but also
in the target population, which varies from those
aged 50 or over to those aged 65 and over. Over-
all, in the three seasons there have been no major
differences in coverage—less than 3% change—and
the average coverage has been 45.7%, which rep-
resents a decrease of 13.3% compared to that of
the 2020/2021 pandemic season. Denmark, with
a coverage of 78% in this last season, stands out
above the rest of the countries.

Although the risk groups that are candidates for influ-
enza vaccination are similar between countries, not
all of them have coverage data. In a study in 27 Euro-
pean countries with diabetics aged 50 years and older,
influenza vaccination coverage in the 2019/2020 and
2021/2022 seasons was 54% and 46%, respectively.
Only the Netherlands and Portugal exceeded the vac-
cination rates of 75% recommended by the European
Union [122].

All countries, except one, have recommendations for
influenza vaccination in pregnancy, reaching cover-
age for 2023/2024 ranging from 1% to 58%. It is note-
worthy that Spain for the three seasons reaches the
highest coverage of the countries analysed, between
55% and 58%.

In total, 23 countries have recommendations for
health care workers with an average coverage for
2023/2024 of 22.1%, which is lower than the 25%
and 28% of the 2022/2023 and 2021/2022 seasons,
respectively, and the 52% of the 2020/2021 pandemic
season. Spain is in second place after Germany for
the last season analysed.
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For the COVID-19 vaccine, adult coverage between
September 2023 and July 2024 for 28 countries in
the EU/US for those aged sixty years and over was
14.0% (0.02-66-1) and 21.5% (0.03-93.9) for those
aged eighty years and older [123].

As for other countries, England has the best flu vacci-
nation coverage in those aged 65 and over, with 77.8%
and 79.9% in the 2022/2023 and 2023/2024 seasons,
respectively. In pregnant women it has reached 32.1%
and 35.0%, respectively [124].

In the United States of America, influenza vaccination
coverage in 2023/2024 for those aged 65 and over
reached 69.7% and 38.2% for those aged 18 to 49
with risk factors [125].

In Canada, influenza vaccination coverage among
people aged 65 years and over in the 2022/2023 sea-
son reached 70.2%, and 46.8% among those aged
18 to 64 with risk conditions. In the same popula-
tion segment, pneumococcal vaccination coverage
in 2023 among those aged 65 years and over was
55%. Among healthcare workers, coverage for the
2022/2023 season was 56.5% [126].

Conclusion

Unlike childhood immunizations, which gener-
ally achieve high coverage rates, adult immuni-
zation coverage is much lower in other nations,
despite the fact that adult vaccination programs
should be a “ component of adult care”. In the
absence of statistics on vaccines other than
influenza, this section addresses influenza vac-
cination coverage, especially in those over 65
years, for whom universal denominators are
available. In general, vaccination rates in this vul-
nerable population remain below the targets set
by European authorities and by the World Health
Organization.

What does investment in adult vaccines
currently represent within the total

NHS? What would be the cost of 100%
adherence to vaccines in adults in our
environment?

Investment in prevention within the National Health
System (NHS) represents a relatively small propor-
tion compared to total health expenditure, despite

its recognized effectiveness, equity, and efficiency
in the long term. Prevention, understood as the set

of interventions aimed at preventing the appearance
of diseases or reducing their impact, ranges from
health promotion to immunization, early screening
of diseases, epidemiological surveillance, education
and training campaigns, etc. According to the most
recent data from the Ministry of Health and OCDE
(2023), total health expenditure in Spain represents
approximately 10.2% of the national GDP consider-
ing the public and private parts [127-129]. Of all this,
spending on prevention and public health represents
around 1.5% to 2% of total health spending, i.e., it is
around 1,800 and 2,500 million euros per year. How-
ever, at the European level, the average investment
in prevention is around 2.8% of total health expendi-
ture, according to data from the report “Health at a
Glance: Europe” by the OCDE and the European Com-
mission, which places Spain below the average of the
surrounding countries. Within the field of prevention,
expenditure is distributed among several items such
as:- Vaccination programmes: as a pillar of preven-
tive expenditure (around 400 million euros per year,
considering children, adults, and logistics).- Cancer
screenings (breast, colon, cervix): represent a signif-
icant part of expenditure on early diagnosis, with a
budget of 200-250 million euros.- Public health (edu-
cational campaigns, promotion of healthy lifestyles,
smoking cessation programmes, alcoholism and
mental health): between 300 and 500 million euros
per year.- Epidemiological surveillance and outbreak
control: 100-150 million euros.- Prevention in occupa-
tional health and environmental surveillance: almost
100 million euros.

These figures, although indicative, show a constant
pattern of historical underinvestment in preven-
tion regarding health expenditure as a whole, which
tends to focus on specialised (hospital) care, which
accounts for more than 60% of NHS expenditure.

Numerous studies have shown that prevention
generates significant social economic returns. For
example, the WHO calculates that for every euro
invested in prevention, between 2 and 7 euros can
be saved in future health costs [71,130]. In the case
of vaccines, the social return on investment (SROI)
can be even higher. Therefore, prevention also con-
tributes to reducing the pressure on hospital care,
reducing waiting lists, improving work productivity,
and increasing life expectancy in good health [131].
Likewise, compared to countries such as France,
Germany, or the Netherlands, Spain invests less in
prevention as a percentage of total health expendi-
ture, given that Germany dedicates 3.2% of its health
expenditure to prevention, France 2.6%, and Finland
reaches 4%. This gap is related not only to budget
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differences but also to the organizational structure
of health systems, prioritization by decision-mak-
ers, and the long-term strategic vision. Finally, the
COVID-19 pandemic highlighted the urgent need
to strengthen prevention and epidemiological sur-
veillance systems, and one of the most important
lessons was the need to increase the resilience of
health systems, which necessarily involves a greater
weight of prevention.

National strategies such as the Health Plan 2022-
2025 and the Strategic Framework for Primary Care
are already advocating for strengthening investment
in prevention and community health. Likewise, the
WHO and the EU recommend dedicating at least
5% of health expenditure to prevention actions to
achieve long-term sustainability of the system. It
could also be of interest to establish a “finalist” pub-
lic health budget separate from the rest of the health
budget to guarantee a minimum annual investment
in prevention, especially in immunization campaigns,
mental health, and the fight against chronic non-
communicable diseases (NCDs). In summary, invest-
ment in prevention within the Spanish NHS is clearly
improvable. Although the short-term benefits are not
always visible, the medium- and long-term benefits
in terms of health, equity, and system sustainabil-
ity more than justify a progressive and sustained
increase in preventive spending.

On the other hand, trying to estimate the cost of 100%
adherence to vaccination in adults in our current health
ecosystem would have to consider a multifactorial
perspective: number of target people, type of vaccines
recommended, real unit prices, aspects related to dis-
tribution, administration and monitoring logistics, etc.
This hypothetical exercise of cost estimation should
also focus on the vaccines currently recommended by
the Ministry of Health's lifetime vaccination schedule
and assume as a plausible hypothesis complete cov-
erage in adults over 65 years of age, as well as in those
between 18 and 64 years of age with chronic patholo-
gies or associated risk conditions. Assuming all this,
the following can be argued:

1. Target population according to the National Insti-
tute of Statistics (INE), approximately 9.8 mil-
lion people over 65 years of age reside in Spain
in 2024. To this, we must add a group between
50 and 64 years of age with a high prevalence of
chronic diseases, which represents around 50%
of this type of age cohort (approximately 5 mil-
lion additional people) [132]. In total, we would
be considering, according to this type of exercise,

about 15 million adults with a clear indication of
vaccination [128]. These would be the target pop-
ulation figures, or target, then, for our base sce-
nario in a hypothetical sensitivity analysis.

. Vaccines to be considered and estimated unit

costs. Based on the estimated acquisition prices
in public contracts and various associated
sources (including AIReF reports, the Ministry of
Health's vaccination reports, etc.) can be taken
into account [133,134]. The following approximate
unit costs per vaccine can be estimated:

+ Seasonal influenza: 10 euros per dose
+  20-valent pneumococcus: 55 euros per dose

«  Recombinant herpes zoster (2 doses): 150
euros (75€/dose)

+ Td (tetanus-diphtheria): 5 euros per dose
COVID-19 (mRNA): €20 per dose

+  Respiratory Syncytial Virus (RSV): €100 (esti-
mated cost per dose).

Based on this information, and considering a
basic annual adult vaccination model, the follow-
ing vaccine combinations per person could be
applied in this base scenario:

Influenza (annual)
+  Pneumococcus (once from the age of 65)

+ Herpes zoster (two doses, from 65 years of
age)

Td (one dose every 10 years)
+  COVID-19 (one annual dose)

« RSV (only in high-risk seniors, 10% of people
over 65 years of age)

. Calculation of estimated direct costs. As the

question is presented, assuming 100% adher-
ence, with the different vaccines applied accord-
ing to age and risk criteria, the total estimated
cost would be:

* Influenza: €15 million x €10 = €150 million/
year

+  COVID-19: €15 million x €20 = €300 million/
year

Td (tetanus-diphtheria): 15 million x 0.1 (one
dose every 10 years) x €5 = €7.5 million/year
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+  Pneumococcus: €9.8 million x €55 = €539 mil-
lion (one-time, annualized cost = €54 million/
year)

+ Shingles: 9.8 million x €150 = €1,470 million
(one-time cost, considered annually = €147
million/year)

+ RSV: €0.98 million x €100 = €98 million/year.

All this would thus mean around an estimated
total cost annualized if we add all these figures
in our base scenario in a hypothetical sensitivity
analysis of about €756.5 million per year.

4. Indirect and organisational costs. To all these previ-
ous calculations, we should add all kinds of opera-
tional costs related to health personnel, information
systems and ICT, educational, training, and preven-
tion campaigns, logistics, storage, distribution, etc.
Conservatively, it could be gauged that this type
of cost based on related literature and accounting
reports published in different regional health ser-
vices can amount to around an additional 10-20%
of the pharmaceutical cost.

In other words, the total estimated cost includ-
ing logistics at the upper range would be (20%) =
€756.5 million x 1.2 = €907.8 million per year. While
the estimated total cost with logistics in the lower
band (10%) = €756.5 million x 1.1 = €832.15 million
per year. Therefore, the average total cost would be
approximately €869.9 million per year.

Although this total figure may seem excessively
high, it must be contrasted with all kinds of savings
for possible avoided costs, such as hospitalizations,
treatments, lost working days (productivity), and all
kinds of social costs associated with the disease in
question (difficult in any case to estimate in a simpli-
fied macro exercise as presented here without apply-
ing Markov models and associated simulations, etc.).

As an example, various studies in Europe and the United
States have shown that the social return on investment
(SROI) in adult vaccination can range between two and
six times the total expenditure, depending on the vac-
cine and the risk group considered. Thus, according to
the national literature in our country, it has been esti-
mated that avoidable hospitalisations due to influenza,
RSV or pneumonia exceed 500 million per year, not
including the indirect social costs.

Finally, although 100% adherence would mean an
investment of approximately €869.9 million per year.
As we have explained above, the broad social return
in potential terms, both economically and in lives
and quality-adjusted life years (QALYs) gained, would
more than justify it, in our opinion [67].

Conclusion

Investment in prevention in the NHS represents
only between 1.5% and 2% of total health expen-
diture, an insufficient figure considering its
proven impact on public health and long-term
savings. Reinforcing this investment is key
to improving the sustainability of the system,
reducing inequalities, increasing healthy life
expectancy and aligning with international rec-
ommendations. Betting on prevention is not an
expense but a strategic and ethical investment
for the future.

Total adherence to vaccination in adults in Spain
could imply an annual expenditure of approxi-
mately 869.9 million euros, considering only direct
and indirect operational costs. However, this type
of cost, beyond its budgetary impact, should be
interpreted as a social investment, given that by
reducing morbidity, mortality, and hospitalisations
(the most expensive element of the system, and
within it, transplants are often the case), the sav-
ings in health and social costs can far exceed the
initial investment figures. In addition, it would have
positive effects on health equity, the reduction of
inequalities, and the fulfillment of the WHO's Sus-
tainable Development Goals-SDGs.

What do patient organizations think
about this issue?

With the precedent of Edward Jenner at the end of the
seventeenth century with the smallpox vaccine, the
massive application of vaccines, both in children and
adults, has had to wait until the twentieth and early
twenty-first centuries to become an incontrovertible
reality in the maintenance of health.

Today, 54% of the population over 15 years of age [135]
has a health problem in which vaccines can play an
important preventive role.

Patient organisations were key, for example, during the
COVID-19 pandemic, to focus on the needs of the most
vulnerable and fragile people at high risk of contagion.

The view of patient organisations on under-vaccination
is very much in line with that of health professionals
and points to the same reasons for the so-called “vac-
cine gap”. We follow the criteria established in 2011
by the Ministry of Health for adult vaccination [136)],
based on the burden of disease, the effectiveness and
safety of the vaccine, the impact of the modification
on the vaccination schedule, ethical aspects, and eco-
nomic evaluation.
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The following aspects are of particular concern:

1. Lack of risk stratification due to vulnerability. The
health system does not have sufficiently clear and
homogeneous strategies to identify and prioritise
adults at higher risk of infectious complications
(multi-pathological, elderly, polymedicated, etc.).

2. Access problems. Logistical barriers persist that
hinder access to vaccination in adults, especially
for people with reduced mobility, in rural, institu-
tionalized, or functionally dependent areas. Vac-
cination should be an integrated part of all levels
of care—including hospitals, specialist consulta-
tions, and home care—and not be restricted to
seasonal campaigns.

3. Inequality between AA.CC. Vaccination coverage
and vaccination strategies for adults vary between
territories, generating an unacceptable inequity: a
person’s preventive rights should not depend on
where they reside. There is a vaccination card in the
ministry replicated unevenly in the AA.CC. [137].

4. Insufficient information and training of patients
and caregivers. Many adults, even those with seri-
ous chronic illnesses, do not receive clear infor-
mation about the vaccines recommended for
their situation. In addition, family members and
caregivers, who live with vulnerable people, con-
tinue to be largely forgotten in preventive strat-
egies. This gap has direct consequences in the
prevention of infections.

5. Distrust and lack of awareness. The lack of a
sustained and structured information strat-
egy on vaccination in adults has favoured the
emergence and dissemination of health hoaxes
and misinformation, especially through social
networks and unverified channels. These mes-
sages, which question the safety or usefulness
of vaccines without a scientific basis, generate
confusion and reluctance that directly affect
decision-making. Combating hoaxes is not only
the task of health professionals: it requires
coordinated action by public administrations,
the media, the associative network, and digital
platforms, as well as clear and accessible cam-
paigns that reinforce the social and ethical value
of vaccination at all stages of life [138].

The consequences of all of the above are obvious
and include the increase in serious preventable infec-
tions in vulnerable populations, the decompensation
of chronic diseases due to concomitant infections, a
serious impact on the sustainability of the health sys-
tem due to hospitalizations and avoidable expenses
or the reappearance of diseases already controlled,
such as whooping cough in older adults.

Therefore, we believe it is necessary to design and
implement vaccination strategies in adults based on
risk stratification, prioritizing people with complex
chronic diseases, immunosuppression, dependency,
or social factors of vulnerability. It must be done with
criteria of territorial equity at the state level, with
sufficient funding and evaluation mechanisms to
guarantee compliance in all the AA.CC. [139]. Adult
vaccination must be systematically integrated into
the different levels of care and all health structures,
such as community pharmacies.

Patient organisations can also make a clear contribu-
tion to all these processes by ensuring that measures
are extended to carers and relatives of vulnerable
people. They can support the dissemination of truth-
ful information, combat myths, and accompany
informed decision-making processes.

Conclusion

Patient associations value vaccination as a fun-
damental pillar of public health. However, they
denounce under-vaccination in adults due to
causes such as lack of vaccine culture, territo-
rial inequity, poor training, and limited access,
in addition to the absence of risk stratification,
logistical problems, misinformation, and lack of
effective campaigns.

What is the role of the media and social
networks in the situation of vaccination
deficiencies in adults?

In the media, the COVID-19 pandemic marked a turn-
ing point in communication about adult vaccination.
Although in the 2019 calendar, the year before the
pandemic, the vaccines included were the same as
today, with the exception of COVID-19, from 2020 and
following in the wake of the importance of vaccina-
tion against SARS-CoV-2, the reinforcement of mes-
sages about vaccination throughout life increased.

Even so, the figures indicate that vaccination in chil-
dren and adolescents continues to take up more
space in the media: when searching for the volume of
news, there are almost 3.5 million results for children
and adolescents, whereas for adult vaccination the
figure drops to about 230,000.

As for the topics of news on vaccination in adults, there
are publications on updates in vaccination schedules
and which vaccines apply to the general population,
as well as specificities on recommendations for risk
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groups. On the other hand, it covers findings on scien-
tific research on these vaccines or studies, also in real
life, that highlight the impact of vaccination. In most
cases, itis done from a positive reinforcement perspec-
tive, focusing on hospitalizations or deaths avoided
thanks to immunization against certain diseases.

Similarly, there are articles that, although their main
topic is not vaccination, address it indirectly. It is
therefore common to find informative or awareness-
raising pieces about pathologies that “a priori” are
usually unknown or generate confusion among the
population, such as herpes zoster, whose vaccine is
included in the lifetime vaccination schedule from
age 65. In these cases, even when the news does not
specifically deal with the vaccine, it is common for
information to be provided about the pathology and
its manifestations, emphasizing the symptoms that
can be avoided in vaccinated people.

Currently, news about COVID-19 vaccination contin-
ues to occupy a predominant place, yielding around
86,000 searchresults. In second place would be immu-
nisation against influenza (20,000 results), which has
also taken up more news space this season due to
its high activity and virulence in certain areas; much
information has also referred to the coexistence of
this with other pathologies and the importance of
immunisation to avoid the possible consequences of
coexistence between viruses. Far fewer results are
yielded by the search for pneumococcus, tetanus/
diphtheria and herpes zoster, all of which are included
in the vaccination schedule. In addition, in cases of
emerging diseases such as monkeypox (mpox), espe-
cially when there is a greater record of cases or there
is news about the vaccine, peaks in awareness and
media coverage are also observed.

However, although there are differences between
newspapers, it can be said that there is a high fre-
quency of topics about vaccination. Thus, in general-
ist newspapers, although there is a variable frequency,
media such as El Espafiol, La Vanguardia, and Infobae,
which are among the ten with the largest nationwide
audience, publish news about vaccination almost
daily, with a representative proportion of these articles
addressing adult vaccination. In the specialised media,
the vast majority (Redaccion Médica, Gaceta Médica,
Sanidad and ConSalud) also publish daily articles on
vaccination, covering a wide range of topics from vac-
cine policies to findings on new vaccination options.
On the other hand, the presence of articles questioning
vaccination is very scarce and when it does occur, it
takes place in ‘niche’ media with very little audience.

Across all media outlets, regardless of their target
audience, a strong seasonal pattern is evident, with
news peaks that begin with the arrival of autumn and

the launch of campaigns mainly aimed at respiratory
viruses. As winter progresses, the volume decreases,
leaving room for other issues, except for cases of
rebounds in some pathologies for which there are
recommended vaccines.

Another common point, although more marked in
specialised media, is that the information that is pub-
lished is sent by different entities (such as scientific
societies or companies) or marked by current polit-
ical events and decisions in health commissions or
regional governments. One of the reasons may be
that newsrooms often do not have enough staff to
cover all topics with analysis and depth. Occasionally,
companies also establish collaboration agreements
with the media to carry out sponsored articles, often
featuring expert spokespeople, to raise awareness
about adult vaccination issues where information
gaps persist. Following this thread and with respect
to the shortcomings that may exist, the Alliance for
Adult Vaccination was recently presented with the
aim of offering proactive information to cover import-
ant issues that may be neglected in this area and
making spokespeople for the group available to the
media for any issue they need.

With all of the above, although information on vacci-
nation in adults has increased, there are still gaps to
be filled that may hinder sustained awareness of this
issue.

Social media

Itis also worth highlighting the role of social networks,
with very polarized messages. The one with the most
publications on vaccination is X, where anti-vaccine
groups place more emphasis, especially by transmit-
ting negative messages against vaccines. To do this,
it is common for them to expose parts of speeches
by political or scientific personalities out of context,
trying to support the message that vaccines are not
safe and have negative effects on people.

On X, within this environment of polarization, it is
also common for very reactive currents to emerge to
specific messages or opinions. An example of this
is that, when the COVID-19 vaccines appeared, there
were a large number of messages questioning their
use. On the other hand, with the appointment of Rob-
ert F. Kennedy as Secretary of Health and Human Ser-
vices of the United States within the Donald Trump
administration, given that his ‘anti-vaccine’ nature
was known, the number of publications that valued
the contribution of immunization and its role in public
health increased.

In the rest of the social networks, the tone is different,
which can contribute to generating distrust in people
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who have some kind of predisposition to receive
this type of message or do not have the knowledge
to access reliable sources. The first point to take
into account is that the volume of publications on
adult vaccination is much lower. On Instagram, the
posts tend to be more informative, with information
about vaccination campaigns or messages from
professionals, although with a small percentage of
“deniers”, especially questioning vaccination against
COVID-19. There are also not a large number of posts
on TikTok, and although, as on Instagram, there are
professionals raising awareness about vaccination,
more with the focus on COVID-19 and flu, there is a
greater presence of anti-vaccine discourses. These
present different types of profiles, from younger
people to other types of people who promulgate
pseudoscience, trying to justify the harmful effects
of vaccines with them. On LinkedIn there are more
rigorous messages from public and private institu-
tions, with authoritative voices, but even in this net-
work aimed at professionals, there is a stronghold of
messages with anti-vaccine tendencies.

Conclusion

After the pandemic, information about vaccina-
tion in adults has increased in the media, with
an impact on awareness. There is a marked sea-
sonality in these news, with off-peak periods and
a lack of information on topics such as cover-
age data, which can make it difficult for the mes-
sage to penetrate society. In addition, on social
networks, there is still a large presence of anti-
vaccine groups that try to impose their message.

What is the situation of Spanish
scientific production compared to
the rest of Europe in vaccines and
vaccination?

A search carried out in PubMed dated April 20, 2025,
in which the word “vaccine” is introduced with the
limiter “MeSH Major Topic”, yields between 1944 and
2025 the number of 255,485 documents, whose evo-
lution has shown a very significant growth throughout
this period of time (Figure 1).

The increase in scientific production in this field that
coincides with the years 2021 and 2022 is remarkable,
which is undoubtedly influenced by the COVID-19 pan-
demic. When these figures are subdivided by the pres-
ence of the words “Spain”, “UK”, “France”, “Germany”,
“Italy”, “USA” and “China”, the proportion of indexed

documents from each of these nations is summarized

in Table 4. Spain has produced 4,850 documents that
represent a contribution of 1.89% of the total number
of works. The largest contributors are the United States
of America, followed by China. As for the 5 larger Euro-
pean nations, the proportions of articles from each of
them ranged from 1.89% for Spain to 5.11% for the
United Kingdom of Great Britain.

In a second search, we entered the terms “Vaccine”
[MeSH Major Topic] + (Hesitancy OR Rejection OR
Reluctance) (All fields), looking for articles more
specifically dedicated to the refusal of vaccination,
and the total documents we obtained were 6,729
(2.6% of the total documents produced on vaccines).
Again, the proportion of documents with these lim-
itations attributable to the chosen countries is sum-
marized in Table 4 and Spain has a contribution in
this group that is also close to 2% of the total.

See Figure 2 for the evolution of Spain’s production of
documents on vaccines (vaccine in the MeSH Major
Topic section) and those that contain a word that
indicates rejection or doubt (Figure 3).

Conclusion

The scientific production in Spain registered in
the PubMed search engine has risen sharply
in the past two decades, but it is below that of
other European and non-European nations.

Recently, the number of indexed documents
where articles on vaccines contain words that
may express doubt, rejection, or uncertainty has
increased.

What are the main ethical issues in the
rejection of vaccines?

The general judgment that must be made from ethics
to vaccination techniques in general is that they have
been and continue to be a real blessing, saving thou-
sands of lives. The average life expectancy at birth
has increased spectacularly from the eighteenth cen-
tury to the present day, and this has been due not so
much to advances in pharmacology and surgery, but
to preventive measures in general and vaccination in
particular.

Vaccination has undoubtedly been a great technical
advance. Technique follows its own internal logic,
distinct from ethics, yet the two are intrinsically con-
nected. As a general principle, it can be said that what
is technically correct is not necessarily ethically good,
but what is technically incorrect is always ethically
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Figure 1. International evolution of annual publications registered in PubMed with the term “vaccine” from 1944 to the
present

Table 4. Proportional contribution of documents to PubMed on vaccines

Country No. of documents % of total Documents with Hesitancy or Rejection or Reluctance % of total
Total 255,485 100% 6,729 2.63%
Great Britain 13,079 5.11% 560 8.32%
Germany 8,709 3.40% 296 4.39%
France 8,380 3.28% 347 5.15%
Italy 7,691 3.01% 418 6.21%
Spain 4,850 1.89% 120 1.78%
USA 47,069 18.4% 1,704 25.32%
China 17,337 6.78% 493 7.32%
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Figure 2. Evolution of the scientific production on vaccines registered in PubMed. (Search Vaccine [MesH Major Topic]
AND (Spain (All Fields)]
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Figure 3. Evolution of documents indexed in PubMed that contain the Vaccin* [MeSH Major Topic] search engine and a

word that indicates or suggests rejection

bad. Technique is not to be confused with ethics, but
it is, as the old logicians said, a “conditio sine qua

”n

non-.

Throughout the history of vaccination, there have been
several ethical conflicts that the pioneers of these
techniques themselves faced, and not always suc-
cessfully. These well-known cases can be arranged
as follows:

1. The Jenner case. Jenner was the father of small-
pox vaccination, which he put into practice, for the
first time, in the eight-year-old boy James Phipps,
the son of his gardener, a healthy person in whom
the smallpox virus, an etiological agent of a seri-
ous disease with a high mortality rate, was inoc-
ulated. In addition, inoculation had to be done in
children who had not yet been in contact with the
virus, since once infected, they generated lifelong
immunity. Obviously, Jenner’s experiment clearly
conflicted with two of the four principles of bioeth-
ics: autonomy (absence of informed consent) and
non-maleficence (by inoculating a healthy subject
with the virus that causes severe disease). It is
not surprising, therefore, that, at the highest lev-
els, for example, in the Royal Academy of Medi-
cine of Madrid, the correctness or not of this type
of procedure was very hotly debated. The main
problem was not that the subject of experimenta-
tion was a minor. In addition, the agent of a very
serious and potentially fatal disease was being
inoculated into a healthy subject, something that
the canons of traditional ethics considered com-
pletely unacceptable.

2. The Ferran case. Jaime Ferran’s anti-cholera vac-
cine raised other types of ethical problems, which
were hotly discussed in Spain and Europe in the
eighties of the nineteenth century. Ferran used

non-attenuated bacteria and proclaimed that
“the best vaccine is the most virulent”. This again
raised the question of whether it is lawful to intro-
duce the live microorganism of a potentially fatal
disease into a healthy subject. This, which was
raised for the first time in the case of smallpox
vaccination, became topical again on the occa-
sion of the cholera vaccine developed by Jaime
Ferran [140]. Needless to say, this experiment
would not have passed the control of any current
research ethics committee.

3. The Pasteur case. The application of the rabies
vaccine developed by Pasteur with live attenuated
viruses in the Alsatian child Joseph Meister in
1885 was another trial, crowned by a resounding
success, but in the midst of a heated controversy.
Nor would this experiment have passed the stan-
dards required by the current Clinical Research
Ethics Committees.

Vaccination ethics have gained renewed interest
recently as a result of the COVID-19 epidemic. Today
the efficacy and safety of vaccines is not in doubt. The
problem that arises is whether the state can make a
vaccine mandatory that, although it undoubtedly has
a clear collective benefit, it can nevertheless be harm-
ful to the individual subject.

The great moral conflict of compulsory vaccination
is the one that occurs between the collective or com-
mon good and the individual good. As soon as the
protection of the former may jeopardize the latter,
criticism arises that individual rights are being vio-
lated that seem to us inviolable, or at least a prior-
ity. But the moral obligations of human beings are
not only aimed at optimizing individual benefits. We
are social beings; we benefit from the social collec-
tive that, obviously, has the right to demand certain
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benefits by reciprocity. These must be as least harm-
ful as possible to individual goods, and that is why
vaccinations should only be made compulsory in
exceptional cases. But we must all admit our obliga-
tion to contribute to the common or collective good,
even assuming, in exceptional cases, vital risks.
Those who do not act in this way have always been
considered “unsupportive”’, “profiteering”, “freeload-
ing”, “stowaway”, “parasite” or “free-rider”, who in all
these ways have been qualified. If everyone else gets
vaccinated, they think, then | don’t need to, since the
microorganism will have no chance of surviving and
spreading. It is worth remembering that smallpox
vaccination was mandatory until the eradication of
the disease in 1980. The argument for requiring vac-
cination, even knowing that a small group of people
would be highly harmed by it, was “public health”. The
risk that individual health could be affected, for public
health reasons, had to be assumed. It was a social
benefit, a contribution to the collective good like oth-
ers, including the obligation of military service or the
defense of the country in the event of war.

In Spain there is currently no mandatory vaccine.
There is a very positive reason for doing so. The use
of persuasive methods is always preferable to coer-
cive measures, especially in our liberal societies,
where it is increasingly difficult to say that someone
has to suffer harm for reasons of the common good.
We all understand well and are willing to collaborate
in “win-win” situations, but we resist those in which
the collective good demands a sacrifice, sometimes
serious, very serious, of certain individuals. These are
the “lose-win” situations. Someone has to lose, and
we try by all means not to be us, even though we are
delighted to receive the positive social consequences
generated by the sacrifice of others. The paradig-
matic case is that of wars. With which we become,
“velis nolis”, freeloaders.

The ethical consequences of this type of behaviour
are evident. We receive many benefits from the col-
lective, and for this very reason we are also obliged to
contribute to the collective good with different kinds
of sacrifices. Everything humanly possible must be
done to ensure that these are as small as possible,
not only in number but also in severity. But it is no
longer so clear that the solution, when it is necessary
to distribute risks, consists in entrusting everything to
the voluntariness of those who, for whatever reasons,
are willing to assume them freely and voluntarily.
Because that, collaterally, encourages the prolifera-
tion of freeloaders. Public burdens must be distrib-
uted equitably; otherwise, they cannot be considered
just. When persuasive measures do not allow health
objectives to be fully covered, as is the case with some
vaccines, the only right thing to do is to make them

mandatory. The rest is a serious dereliction of func-
tions. This seems to have been understood by other
countries, such as France, where there are currently
eleven compulsory vaccinations for children, or Italy,
where the presentation of the health booklet attest-
ing to the application of the twelve types of vaccines
required by law is required upon entry into nursery or
school. The argument put forward by Spanish scien-
tific societies is that, with the current procedure, very
high percentages of vaccination are achieved, even
higher than those achieved in some other countries
through compulsion. It is a markedly consequential-
ist criterion. And while consequences are an import-
ant factor in moral reasoning, they are not the only
one. There are also the principles; in this case, that of
justice, the equitable distribution of burdens. What is
basically a pure duty of justice should not be foisted
on voluntariness and altruism.

Conclusion

We receive many benefits from the community,
and for this very reason we are also obliged to
contribute to the collective good with different
types of benefits. Every effort must be made to
keep them as low as possible, not only in num-
ber but also in severity. But when it is necessary
to distribute risks, it is not possible to entrust
everything to the voluntariness of those who, for
whatever reasons, are willing to assume them
freely and voluntarily. Public burdens must be
distributed equitably; otherwise, they cannot be
considered just. When persuasive measures do
not allow health objectives to be fully covered,
as is the case with several vaccines, the only cor-
rect thing to do is to make them mandatory. The
rest is a serious dereliction of functions. This is
particularly clear in the case of certain public
professions, such as the health professions.
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