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Abstract: Vaccines are an important tool of preventive medicine. Organized vaccination programs have saved
numerous people from serious infectious diseases. Surprisingly, there is a considerable portion of the
population who oppose vaccinations. In particular, the existence of anti-vaccination perceptions among
travelers to countries with endemic diseases is a major public health concern. Although hesitancy towards
vaccinations is not a novel phenomenon, it came back to the forefront during the fight against the COVID-19
pandemic. This review explored the etiology of anti-vaccination beliefs among travelers and drew conclusions
about their impact on public health and society in general. For this purpose, a purposeful search for data on
the causative factors of vaccine hesitancy and their impact on people’s health was conducted. A descriptive
analysis of the findings and conclusions about possible implications in health policy and clinical practice are
presented. Fear of side effects, lack of credence in the necessity of vaccines, and mistrust of medical authorities
are important causative factors. Their interplay shapes hesitancy towards vaccines. However, anti-vaccination
beliefs can also be an aspect of a more general unconventional stance of life. Health care professionals and
organizations must be ready to tackle vaccine hesitancy by making the necessary interventions. Correcting
misconceptions about vaccinations is a prerequisite for ensuring personal and public health, especially in the
context of a pandemic or epidemic. Moreover, ensuring the efficacy and safety of vaccines, especially in cases
of modern technology applications, is a fundamental factor in addressing people’s concerns about vaccines.
For this purpose, medical authorities and organizations must provide accurate and clear information on
vaccines so as to eliminate misinformation. Furthermore, clinicians should cultivate their communication skills
in order to convey the appropriate messages to prospective recipients of vaccinations.
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1. The content of Vaccine Hesitancy

Despite the achievements of vaccinations in protecting public health by saving countless people
from diseases and disabilities, the phenomenon of individuals questioning the need for, and the
safety of vaccines has become increasingly common around the globe over the past years [1,2]. Plenty
of these people have previously found data about vaccinations from a lot of sources such as the media
and in websites, in which contents may come from anti-vaccine views [3,4]. Although the media are
often a valuable tool in informing the public about the benefits of vaccines, sometimes they offer a
place for uncritical expression of anti-vaccination ideology. These attitudes result in emerging
challenges for the health care community in its effort to fight against anti-vaccination perceptions
and underline the medical importance of vaccines to the general public. The goal of health
professionals and health systems is to maintain high vaccination rates among the population despite
the reservation of some people towards vaccines [5].

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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Delays or refusals to accept vaccines pose a threat to the success of vaccination programs because
their efficacy largely relies on high uptake. Indeed, there is a direct impact of the refusal of
vaccinations on the incidence of the respective diseases. States and communities with higher
prevalence of vaccine exemptions are more susceptible to outbreaks of vaccine-preventable diseases
such as measles and pertussis [6,7]. Moreover, the avoidance of childhood vaccinations due to the
parental hesitancy is associated with increased morbidity and death among children [89].
Unfortunately, health professionals are obliged to carry a heavier occupational burden when
encountering individuals with reservation towards vaccinations [10,11].

The economic consequences of declining vaccination coverage on the cost of health care are
potentially serious. Even a modest reduction in the rate of a recommended vaccination could result
in a multifold increase in the incidence of the respective disease, with a significant extra cost in
treating these patients [12]. Depending on the type of health care funding, any rise in the relevant
expenditure will burden the state budget, social insurance contributions, or premiums and out-of-
pocket payments (in publicly funded, social security-based, and private systems, respectively) [13].
For all the above reasons, vaccination hesitancy represents a topical public health problem from both
a medical and a social point of view.

There are various reasons for the increasing prevalence of vaccine hesitancy. Most of the research
has been conducted among people hesitant about pediatric vaccinations. Parental concerns about
vaccinations may derive from fears of potential deleterious health effects of vaccines which may
allegedly compromise their safety [14]. In these cases, the novelty of a vaccine can be an additional
inhibiting factor for its acceptance [15]. Over the years, there have been several myths that
contributed to parental skepticism. Rumors about a link between hepatitis B immunization and
occurrence of multiple sclerosis even led to a temporary suspension of certain school-based vaccine
programs in the past, but they have been categorically disproven [16]. The association of vaccines
with autism has been extensively investigated and was shown conclusively to be non-existent [17].

Nowadays, there is also a growing popular interest in a so-called ‘natural” way of living which
has led many parents to exclude vaccinations as these are perceived as an artificial way of protection
[18,19]. Moreover, the trust in the relevant field of institutional medicine is decreasing and thus,
medical providers face difficulties to convince parents about the efficiency of vaccines [20,21].
Sometimes parents even tend to follow unproven or ineffective approaches as alternatives [22]. Other
parental concerns include the aversion to the perceived intense vaccination schedule [23] and the
combined form of vaccines [24].

All the aforementioned concerns cannot fully explain the occurrence of hesitant attitudes against
vaccinations. Furthermore, there are still gaps in knowledge about vaccine hesitancy among other
adult sub-populations, including travelers. The identification of possible reasons for the refusal of
adults to get vaccinated is a difficult task because the existing evidence is scarce and mainly focuses
on a single vaccine or refers to a certain population group. Root causes of vaccine hesitancy are related
to the vaccine itself, the disease it aims to prevent, individual characteristics, and the social context
[25]. Concerns about side effects, misguided evaluations of the vaccine’s benefits, misperceptions
about the severity of a contamination, and false judgments about one’s susceptibility to contract an
infectious agent favor the avoidance of a vaccination. Mistrust in medical guidelines, cognitive biases,
and similar past decisions are additional determinants of the rejection. Unfortunately, the provision
of correct information may not change intentions or behaviors. However, the high acceptance of
vaccines in the community and interventions that prompt people to receive a vaccination are positive
factors [26].

2. The Effect of the Pandemic

The phenomenon of vaccine hesitancy has returned to the forefront during the COVID-19
pandemic. Although the development of vaccines against the responsible pathogen has been a key
element in combating the disease, a sizable segment of the public has expressed reluctance to getting
vaccinated [27]. The most common reasons are in line with parental concerns about pediatric
vaccinations and include a general attitude against vaccines, doubts about their safety and efficiency,
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skepticism about the necessity of the vaccination, and lack of trust in authorities and scientific
organizations [28-30]. Although the intention to travel is significantly associated with the acceptance
of vaccination against COVID-19, broad support among travelers is not always secured [31].
Understanding why some people are unwilling to get vaccinated is a fundamental step in converting
unjustified negative attitudes into positive predispositions towards necessary vaccinations.

The emergence and spread of the pandemic led to a rapid development of vaccine products.
Novel technologies, including nucleic acid platforms, non-replicating viral vectors, and recombinant
peptides, were implemented to induce an effective immunization against COVID-19 [32]. However,
modern types of vaccines were met—at least initially —with concern by a considerable portion of the
public [33,34], even by some health professionals [35]. Furthermore, advocates of anti-vaccination
views have found the opportunity to spread misinformation about the safety of vaccines by
exaggerating side effects, misrepresenting scientific data, and creating conspiracy theories [36,37].
Unfortunately, governments occasionally reacted with unconventional methods, such as imposing
mandates and enacting financial penalties, which are unfounded and perhaps unethical strategies to
achieve acceptance of vaccines by the public.

The present review hypothesized that vaccine hesitancy among travelers is not a random
phenomenon but it is driven by specific factors. For this reason, it sought to gain a deep
understanding of the perceptions and attitudes of people that express concern about or reject vaccines
recommended by travel medicine guidelines. The purpose of this paper was to offer an insight into
the factors that influence vaccine hesitancy among travelers. By using this information, health policy
makers, public health officials, and health care providers can understand the social practices that
influence vaccine hesitancy and apply interventions to improve people’s trust to immunization. The
findings of this review may be applicable to wider populations and other scopes of vaccinations and
assist in addressing issues of vaccine hesitancy in general, such as people’s reluctance of getting
vaccinated against COVID-19.

3. Theoretical Context

Vaccine hesitancy is a term used for the description of the opposition towards vaccinations [38].
It is defined as a delay in acceptance or a refusal of vaccines despite the availability of vaccination
services and products [39]. In fact, vaccine hesitancy refers to a wide spectrum of negative attitudes
ranging from a complete rejection of all vaccinations to a request for alternative vaccination schedules
or postponement of certain vaccinations [40]. Attitudes and behaviors towards vaccination can be
classified into five categories which include in order of frequency: (i) unquestioning acceptance, (ii)
cautious acceptance, (iii) reluctance, (iv) late or selective approval, and (v) refusal [41] as they are
presented in Figure 1.

Usually, there is a dynamic balance between the perceived risks and benefits of vaccines among
these attitudes. As the concern for vaccine-preventable diseases grows (usually in the setting of an
outbreak), vaccination rates improve. Contrarily, as the prevalence of vaccine-preventable diseases
decrease, individuals and groups may disregard their importance and thus, vaccination rates are
often reduced [42]. Nowadays, entire populations are free from the tribulations of severe illnesses of
the past, such as smallpox and poliomyelitis. Moreover, once predominant fatal pathogens, such as
the ones of diphtheria, tetanus, and pertussis, are now rare events. As disabling and fatal vaccine-
preventable diseases are fading away into the shadows of history, misleading rhetoric against
vaccines finds its path to propagation. A portion of the public incorrectly underestimates the risk of
contracting a preventable infectious disease because of the absence of cultural memories of people
suffering from it. In other words, the value of vaccines is questioned only because they have
paradoxically become a victim of their own success [43]. If vaccinations rates drop under a crucial
threshold, herd immunity is endangered and infectious agents may reappear. At this point, people
may feel threatened and thus, the intention to receive vaccination can grow back again.
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(v) Complete refusal: decline of all the vaccines

(iv) Late or selective approval: delay or selection of only
some of the recommended vaccinations due to doubts

about the safety, the necessity, or the amount of vaccines

(iii) Reluctancy: vaccination but with significant concerns
about safety risks

(ii) Cautious acceptance: vaccination despite minor

concerns about potential rare but serious side effects

(i) Unquestioning acceptance: vaccination without any
obiection about the safetv and necessitv of vaccines

Figure 1. Attitudes towards vaccinations.

Although the reasons that lead people to be concerned about vaccines are known to an extent,
the causative pathways that allow these reasons to emerge and influence individual and collective
behaviors have not been well understood from a theoretical aspect [44]. In other words, it is not well
documented how the beliefs of vaccine hesitancy are socially constructed and strengthened. Despite
its significance, the provision of ample and proper information to individuals about the benefits and
risks of vaccinations and the diseases they prevent fails to promote the tendency to accept
vaccinations among hesitant persons [45,46]. Thus, attitudes that suggest vaccine hesitancy cannot be
simply regarded as a consequence of lack of information or provision of misinformation.

From a social point of view, the decision to receive a vaccination or not can be considered as an
expression of social identity, class, and relations. Therefore, the questioning of vaccines can be seen
as identification with the views of an internal elite within a social group which defines the rejection
of vaccinations as a desirable form of distinction [47]. In this way, the decision to reject vaccines can
be interpreted as a positive action of opting in socially rather than a negative one of opting out
medically [48]. However, the inevitable violation of the existing scientific evidence has to be
rationalized through the formation of anti-science attitudes by the vaccine decliners. For this reason,
people might be motivated to believe conspiracies about science. Furthermore, mild or overt phobias
(such as heightened fears of needles and blood) can underpin some anti-science beliefs in order to
avoid the unwanted triggers. Finally, people nurturing a self-image of anti-conformism may be
motivated to reject scientific views in order to establish their reputation [49].

4. Vaccine Hesitancy among Travelers

Traveling is a unique condition compared with ordinary life in terms of health protection
because of potential inherent hazards and the magnitude of their possible consequences. The
avoidance or suboptimal uptake of recommended vaccinations by travelers is particularly
problematic from a public health perspective because these individuals are often exposed to serious
diseases in their travel destinations and thus, put their health in danger or increase the risk of
spreading pathogens upon their return in the home country. Hence, it is important to understand the
perceptions of vaccine hesitancy among travelers to countries with endemic communicable diseases
and explore the contributing factors of these negative attitudes. Unfortunately, the existing literature
about vaccine hesitancy among travelers consists only of a narrow range of studies and provides
fragmented knowledge.
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General anti-vaccination sentiments are certainly present among those who are skeptical about
immunization for travel purposes. However, some negative attitudes among travelers may be
different from parental reservations about immunization of their children and other everyday
vaccination concerns. After all, international traveling is often associated with exotic infectious
pathogens and particular living circumstances [50], whilst travelers themselves may constitute a
population of individuals with special personal characteristics and distinct needs and views of life
[51]. Therefore, reluctance to accept travel vaccines should be studied independently of anti-
vaccination stances of the general population in order to better understand the specific context and
etiology and offer guidance for managing them.

Travelers’ rejections of vaccinations are multi-dimensional constructs. Common reasons for the
refusal of the recommended vaccines include doubts about their necessity, concerns about their
safety, and cost issues. Ignorance of the risks of tropical infectious disease as well as a lower level of
education fuel the omission of travel vaccinations. Other secondary dissuading factors may include
mistrust against pharmaceutical companies and health authorities, anticipated pain from the
injection, uncertainty about previous received vaccinations, lack of available time, and negligence for
seeking appropriate pre-travel advice. Sometimes, the refusal of vaccines may be due to the belief
that the recommended guidance limits personal autonomy and violates the sense of liberty that is
often inextricably related to the procedure of traveling and the identity of travelers [52]. However,
the social processes that connect these factors with hesitancy against pre-travel immunization remain
unclear.

5. Implications in Clinical Practice

According to the World Tourism Organization (UNWTO), there were more than 900 million
individuals that traveled internationally in 2022 [53]. Although several travel restrictions were
implemented to slow down the spread of the novel coronavirus during the pandemic, strong growth
of international travel is expected over the next years. Many locations of arrivals regard places where
endemic infectious diseases are relatively common. Therefore, the administration of the appropriate
vaccines to travelers is important for minimizing the spread of vaccine-preventable disease in
individuals and communities. Travel medicine consultation includes, among other things, the
recommendation for vaccinations specific to the travel circumstances as well as for routine
vaccinations necessary for the up-to-date compliance with the immunization schedule in each
country. Despite the importance of travel medicine vaccines, there has been little attention paid to
vaccine hesitancy among this population [54].

A wide range of infectious diseases endanger the health of travelers in tropical destinations. The
risk depends on the transportation means, geographical location, living conditions, individual
lifestyle and activities, duration of stay, and climatic setting. Citizens of industrialized countries may
be exposed to various causative infectious organisms during their stay in tropical locations. The type
and extent of health consequences for individuals vary. Among long-term travelers, most health
impairments include gastrointestinal and dermatological problems followed by febrile systemic
infections [55]. Precautionary immunization against a number of vaccine-preventable diseases, such
as yellow fever, typhoid, hepatitis A and B, meningococcal disease, and rabies, is a safe preventive
measure against tropical infectious hazards. Personalized update of routine vaccines in case of
missing series is also important [56-59].

However, international traveling leads not only to an increase in individual health imperilment,
but also has a global impact. Infected travelers may import tropical pathogens in their community
upon their return from abroad. If biological, social, and environmental conditions are met, pathogenic
agents may massively or sporadically spread to the population in the new geographical area. For
example, tuberculosis, measles, pertussis, diphtheria, and hepatitis B are easily carried by travelers
and can disseminate in their home country. In contrast, pathogens that survive only under specific
local conditions are more difficult to thrive in the new environment. For example, yellow fever cannot
appear in a geographic area unless competent mosquito vectors are present [60]. Thus, previously
immunized travelers prevent introduction of tropical diseases.
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The rate of the pre-travel vaccine uptake is regulated by two factors which include the guidelines
provided by health professionals (especially those specialized in travel medicine) and the willingness
of travelers to accept vaccinations. Medical recommendations for travel vaccines must be
individualized and based on a risk assessment determined by the details of the traveler’s destination,
schedule and purpose of travel, season of travel, time before departure, medical history, and
immunization status [61]. A traveler’s decision on whether to receive pre-travel vaccinations is
determined by supporting or dissuading views of the necessity and safety of vaccines [62].

The use of vaccines (just like other health products) has an important differentiation in
comparison with the consumption of other non-medical goods because there is unequal knowledge
between the supplier of the product (the pharmaceutical company) and the consumer (the patient).
This means that the consumer-patient, due to lack of expertise, is not entirely capable of knowing the
necessity of receiving a vaccination and the consequences of his/her positive or negative decision.
This gap in knowledge is filled with the doctor’s intervention. Specifically, the patient and the doctor
are associated with a “principal and agent’ relationship [63] in which the doctor-agent represents the
patient-principal and substitutes him/her in decision-making. An essential prerequisite for this
interdependence is the patient’s confidence in the doctor’s role and the increased responsibility of the
doctor to protect the patient’s health. The doctor-patient relationship is based on the assumption that
the medical profession has a unique technical competence, and it is devoted to the benefit of the sick
[64].

Nevertheless, access to medical information has dramatically risen nowadays. Medical
knowledge that was previously bound to specialized textbooks and journals, is now accessible to the
public, especially through the internet. This has shifted the power from doctors as exclusive managers
of a patient’s care to the patients themselves which in turn has led to the need for a shared decision-
making between patients and doctors. Although this condition is beneficial in general, the
dissemination of inaccurate and misleading information found on the internet can also lead to
negative consequences, such as avoiding necessary vaccinations [65]. The prevalence of anti-
vaccination beliefs, the insufficient understanding of biological aspects of immunization, and the
modern shift of concern from the greater good to individualism render travelers vulnerable to vaccine
hesitancy [66]. Therefore, the need for protection of the patients’ interests by the doctors (or other
health professionals) remains unaltered.

The personal attitudes towards vaccines flow primarily from individual characteristics,
including awareness, personal beliefs, and past experiences. Vaccine acceptance (and refusal) is
further influenced by the interrelation between contextual determinants (health policies, social
norms, cultural influences, public health conditions) and organizational parameters (availability and
quality of vaccination services, motivation by health staff, properties of vaccines). Nowadays,
prevailing views in the media also play a significant role [67]. Unfortunately, occasional failures of
past vaccination programs may hamper public acceptance of vaccines. Indeed, lack of transparency
about the safety of vaccinations or incapacity to promptly recognize potential side effects of vaccines
may produce a cascading effect on the decision of individuals to avoid immunizations [68]. However,
sporadic failures in vaccines’ effectiveness or misguided implementation policies cannot serve as a
pillar for vaccine hesitancy.

As the COVID-19 pandemic is gradually diminishing, it is important to inform the public about
the achievements of vaccination and acknowledge remaining uncertainties. For this purpose,
pharmaceutical companies and scientific organizations must be straightforward and sincere about
their research data on the safety and efficacy of vaccines. Moreover, the medical community is
obliged to investigate, document, and report adverse effects of immunization. Finally, governments
should be transparent about their decisions on implementing vaccination programs. The provision
of accurate information to the public in a comprehensible manner is the optimal way to arrest the
spread of misconceptions and thereby fight vaccine hesitancy [69].

A deep discussion with provision of clear and valid information on vaccines and the respective
diseases may reduce vaccine hesitancy among travelers. Therefore, the interaction between travelers
and clinicians is an important tool for the promotion of health protection because an effective
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communication can help even the most skeptical persons to accept the recommended vaccinations.
For this purpose, health professionals should cultivate their communication skills and consultations
should be based on selecting the right content and the appropriate mode of information given to the
travelers. Since clinicians” recommendations influence the acceptance of preventive care, it is clear
that health professionals involved with travel medicine play an important role in the success of
immunization strategies for travelers. This is especially true if we take into account that travel
vaccinations are usually not mandatory and out-of-pocket expenses can occur.

The implementation of the vaccination campaigns against COVID-19 has taught us a lot about
confronting barriers in vaccine uptake. It is noted that vaccination is an act of commission (rather
than omission) which requires an active intervention on a usually healthy individual. For most
people, acts of commission carry a heavier moral weight and create more decisional conflict than acts
of omission [70]. Therefore, acknowledging any existing concerns about vaccines is important.
Providing accurate information about the frequency and intensity of possible side effects is an
important step in any consultation. In addition, the benefits of vaccines should be clearly explained
to prospective recipients to balance out misinformation about risks and to emphasize the societal
impact of individual decisions [71]. Still, people with higher levels of hesitancy may not be convinced
to accept recommended vaccinations. Health systems should always be equipped with alternative
plans on minimizing the risk of pathogens” dissemination and on caring for the infected patients.

6. Conclusions

Traveling is inseparable from the modern way of life. However, traveling to various places can
expose people to infectious hazards. Therefore, appropriate planning necessitates prior
immunization against pathogens that are endemic to the intended destination. Vaccines protect the
recipients at an individual level, but also create a barrier against the transmission of infectious agents
within the community. Both vaccines for tropical diseases and vaccines with routine indications can
protect their recipients from infectious diseases associated with international travel. Despite the
existing evidence of the value of vaccines in protecting population health, vaccine hesitancy has
become a growing phenomenon during the past decades. The rationale behind vaccine hesitancy
includes three main domains that need to be addressed: (i) lack of confidence (mistrust in the
vaccines’ safety and efficiency and in the reliability and competence of the health system.), (ii)
complacency (indifference to the importance of vaccine-preventable diseases), and (iii) inconvenience
(lack of availability, geographical accessibility, and affordability of clinical processes) [72]. Everyone,
including policy makers, public health organizations, and clinicians, has a role to play. Achieving a
wider vaccine acceptance can definitely benefit each person individually and society as a whole.

Vaccinations are one of the most cost-effective public health interventions and a constant
mainstay of preventive medicine, whilst questioning and denial of their effect or safety constitute a
growing challenge for immunization strategies. This article is a narrative review about vaccine
hesitancy with a special focus on the occurrence of the phenomenon in travelers. In accordance with
the stance of every major public health organization, this paper assumed that the approved vaccines
for tropical diseases are beneficial to most of the recipients. From this starting point, it analyzed the
factors that make people lose confidence in vaccinations and the required actions to secure adequate
uptake levels. Moreover, this review centered exclusively on vaccinations for the protection from
vaccine-preventable diseases. Of course, medical advice to travelers should emphasize all the
necessary means, such as proper hygiene, food and water sanitation, safe sexual behavior,
chemoprophylaxis, for the protection of human health.
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