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ABSTRACT
Annual vaccination with trivalent inactivated vaccines has been proven as safe and efficacious in preventing influenza
and its complications. It is recommended especially to the elderly (>65) and other people at high risk for influenza
complications and death such as patients with chronic medical conditions. Healthcare workers, who are considered to
transmit infection to patients, or reciprocally, can be infected during encounters with patients, are also strongly advised
to regularly receive vaccines. In order to improve influenza vaccination rates in countries in Europe, health authorities
set targets for vaccination coverage by 2010. Despite the substantial efforts done, coverage rates maintain low. It is
considered that informed decisions, based on existing evidence, are likely to cope with improving vaccination rates.
Intention of this manuscript is to address some important issues connected with influenza vaccination which, to be
able to aid the evidence, need to be further clearified. To support the debate, the author presented some dubious facts
from the own practice experiences. As a long-lasting solution to improve vaccination practice strategies, strengthening
programed vaccination is suggested. This concept would include implementation of nationwide vaccination protocols
and their harmonization by the common logistics, and standardized data collection based on installation of E-health records. This strategy would allow data comparison among different populations. As based on this debate, improving influenza vaccination rates is not likely to be easy to perform straightforward task, but a multifaceted, long term challenge.
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1. Influenza Vaccination between
Recommendations and Practice
Each season influenza epidemics impose extra costs on
health care systems and economies of the countries
throughout the world [1,2]. Particularly at high risk of
hospitalization and death are elderly people (>65). This is
thought to be a result of the aging process, characterized
with a decrease in immune functions (immunosenescence)
and an increase in comorbid disorders [3,4]. Fortunately,
influenza is one of the most preventative disease by
means of vaccination. Trivalent inactivated vaccines
have been used for decades and have proven safe and efficacious in preventing disease and its complications
[5,6]. Annual vaccination is recommended to the elderly
and other people at increased risk for influenza complications, such as patients with chronic medical conditions
regardless of age, residents of long-term care facilities,
pregnant women and small children 6 months to 5 years
Copyright © 2013 SciRes.

old [7]. People who usually transmit influenza to those at
high risk, including caregivers, household contacts and
healthcare workers, are also strongly advised to regularly
take vaccines [7]. Thus, current vaccination policy is predominantly self-protected. Only indirectly, when a substantial part of population attain specific immunity, the
chain of infection transmission can be disrupted (herd
immunity), resulting in a limitation of epidemic growth
[8]. For this reason, initiatives are emerging, in some
countries, to give vaccines to healthy pre-school and school
children, because they are the most responsible for rapid
infection spreading, through the contacts in the local communities [9].
Despite the fact that safe vaccine with proven efficacy
is widely available, vaccination rates in high risk groups
maintain low. A number of papers recently published in
this area are dealing with the problem of how to increase
vaccination uptake [10,11]. This demand has been emWJV

Improving Influenza Vaccination Rates—A Straightforward Task or a Multifaceted Challenge?

phasized in European countries especially in recent years,
due to the reasons such as the increasing size of the older
population and the pandemic threat. In order to establish
influenza vaccination as part of a comprehensive healthy
aging strategy, health authorities set targets for adults 60
years of age or older of 50% vaccination coverage by
2006 and 75% by 2010 [12]. The majority of European
countries to date have not achieved these proclaimed
vaccination rates [13]. The question addressed here is,
why is it, despite much efforts done, so hardly achieving
aim?

2. Controversy on Influenza Vaccine
Effectiveness
Controversy arises from the fact that influenza vaccination is primarily advised to subjects from high risk
groups, who, on the other hand, are likely to have impaired immune response. That means that influenza vaccine is less effective in these groups, than in young,
healthy adults, who otherwise are not proposed for regular vaccination. For illustration, in elderly population,
percentage of subjects who after influenza vaccination
achieve protective antibody levels is in general 40% 60%, in comparison to 70% - 90%, in healthy middleaged adults [14]. Another disparity, in regard to influenza
vaccination of older people, is a difference in vaccine
efficacy among particular vaccine components, with the
component A/H1N1 showing substantially lower protection rates, in comparison to the other two, A/H3N2 and B.
This is considered to be a result of differences in a primary antigenic exposure, the phenomenon called an
original antigenic sin [15].
Another controversy is associated with the inconsistency of the reports on immune responses to influenza
vaccination in high risk groups. In this regard, there are
reports indicating the same effectiveness of influenza
vaccination in high risk groups, as in young control
groups [16]. Some other reports show that even within
the same high risk group, some individuals are capable of
eliciting a protective immune response, while others are
not [6]. Finally, a considerable heterogeneity due to immune responsiveness exists within the elderly population
group. In terms of that, clear benefits from influenza vaccination of healthy elderly people, in contrast to those
with chronic medical conditions, have not been proved
[17].
One more uncertainty arises on the question whether is
there a posibility, in elderly persons previously vaccinated for many times, for vaccine efficacy to decrease?
This possibilty is based on observations that, after repeated vaccinations, some immune mechanisms such as
previous antigenic exposures, cross-reactivity, or lower
antibody affinity, can interfere with the vaccine efficacy
[18]. Nevertheles, apart from the immune measures of
Copyright © 2013 SciRes.
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efficacy, studies show that in older, repeatedly vaccinated people, clinical outcomes are likely to be beneficial
(in terms of increasing longevity and decreasing mortality), even over the course of ten seasons of successive
vaccination [19]. These facts should be proved in future
research and more clearly highlighted in vaccination
campaigns.

3. Factors Affecting Immune Response after
Influenza Vaccination
As mentioned above, there is a substantial heterogeneity
in immune responses after influenza vaccination, beyond
the selection of people into high risk or low risk groups
for influenza complications. It imposes on health care
providers a need for a more personalized approach in
detecting persons who will likely to poorly respond to
influenza vaccine. As known so far, multiple factors,
including older age, chronic diseases and past exposure
to influenza viruses (original antigenic sin, the number of
previous vaccinations and preexisting antibody titres) can
all affect variability of immune response to influenza
vaccination [20]. In regard to chronic diseases, stages of
a disease development, co-morbid conditions, or just
biochemical subclinical disorders, may all contribute to
the differences of the immune response [21]. Understanding of how these multiple factors work together is
possible only by using mathematical models and computer-based methods [22,23]. Computer simulations based on using these methods should complement (and precede) observational studies [24].

4. Correlates of Protection and Novel
Vaccination Strategies
Conventional vaccination approach against seasonal influenza is a trivalent inactivated split vaccine [15]. Vaccine composition is revised annually, in order to match
the most prevalent circulating strains [25]. In a case of
pandemic, as events from recent past have learned us,
new pandemic strains may be added to the vaccination
schedule [26].
Since influenza vaccine is composed of fragments containing mainly surface antigens, hemagglutinin and
neuraminidase, it predominantly initiates humoral immune response [27]. Thus, the ability of influenza vaccine to provide protection against infection, expressed as
an immune correlate of protection, is based on measuring
specific antibody production [28]. The problem is that
several measures are available and non-uniformly used in
clinical studies [3]. Another problem is non concordance
between the vaccine efficacy (refers to ideal conditions
of randomised controlled trials) and effectiveness (refers
to ordinary field conditions of public health programs
and depends on the conditions under which the vaccine is
WJV
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applied in a real life) [29]. Thus, to establish more rational background for vaccination recommendations, the
challenge will be standardisation of measures of protection and development of the index scale, according to
which the effectiveness can be adjusted for confounding
factors in different populations, such as age, health-status,
region, socio-economic status, etc [30].
Current influenza vaccines are designed primarily to
protect immunized individuals from the occurence of
clinical disease, according to the neutralizing properties
of specific antibodies which production is initiated after
vaccination [31]. However, in providing protection
against influenza related complications such as pneumonia, specific cell-mediated immunity has been proven to
be more important [32]. Recent findings in experimental
immunology highlight the importance of the early signals
mediated by the non-specific immune system, for the
development of the immune response [33]. Since postvaccination antibody production significantly varies in
elderly population, there are initiatives to establish other
immunologic parameters as correlates of protection [34].
To date, well validated immunologic markers, applicable
for practical use, have not been identified [35]. This may
be due to the extreme heterogeneity of the immune disorders in elderly population and the fact that the best
post-vaccination protection is achieved when all arms of
the immune system are preserved and coordinately act
together [36,37]. For this reason, the challenge for the
future will be careful selection of older people for participation in the immunologic studies, by taking into account their comorbid disorders. This will likely to allow
greater understanding the age-related changes and chronic comorbid conditions and their connections with immune disorders. Some new integrative approaches, such
as a systems biology, and new technologies, such as reverse genetics, are likely to improve our understanding of
these issues [38,39].
In order to improve influenza vaccination efficacy in
the elderly and other high risk groups, new vaccines and
vaccination approaches are now being pursued [40]. Advances in the correlates of immune protection may aid
their development [35]. Also important, to improve vaccination efficacy, would be stratification of persons from
high risk groups according to the differences in their
health status and the stages of the immune system dysfunction, which might aid a decision of who should receive which alternative vaccination approach [24].

5. Optimization Challenges in Influenza
Vaccination Campaigns
As mentioned above, current influenza vaccination policy is primarily self-oriented and only indirectly population-oriented. There is no a word, in nowadays vaccination guidelines, on the extent to which the population are
Copyright © 2013 SciRes.

to be vaccinated to stop the epidemic growing. Is it possible to estimate the herd immunity threshold, at the beginning, or during the course of the epidemic, and according to that estimation directing further recommendations for vaccine uptake, taking care at the same time on
the minimum percentage of subjects from high risk
groups need to be protected and the total costs [41]? Are
there connections between establishing a real-time herd
immunity in the local community and the collective preexisting immunity, gained by the past exposures to influenza viruses? What number of vaccine doses is to be
ordered, in order to meet some objective criteria? These
and other similar questions should be considered by the
public health institutes (PHIs) in the future.
To ensuring success of influenza vaccination, communication campaigns on the benefits of vaccination might
be as important as technology advances in vaccine production [42]. Communication strategies may include interpersonal provider-patient relationships and initiatives
to incourage target groups (elderly, patients with chronic
medical conditions, their families), or to increase awareness of the global community on the benefits of vaccination. Also important is action plan harmonization, the
strategy which in many aspects may acquire the characteristics of the social marketing [43]. For these purposes,
governments and health authorities need to join the efforts to fairly inform the public, by providing them with
accurate, although well-balanced messages. That means
that they should be aware of the future consequences of
their current activities. Otherwise, communication campaigns may turn towards undesirable directions, by disseminating misinformation, fear and rejection [44]. An
important prerequisite, to conducting efficient social
campaigns, is to understanding the target population’s
attitudes, behaviours and concerns [45,46].

6. Possible Strategies to Improving
Vaccination Coverage
Evidence shows that the best way to alleviate deleterious
effects of influenza epidemics, is through effectively designed vaccination programs [47]. As the minimum content, program should include media campaigns, education and financial support of healthcare professionals
who deliver vaccines to patients, reminder/recall systems,
assessment and feedback of uptake rates and free access
to vaccination. Whether it is true, then why, even within
the best performed vaccination programs, the vaccination
rates frequently maintain low [48]?
Healthcare workers (HCWs), mostly general practitioners (GPs), are the key element of the vaccination
programs performance. Not surprisingly then, that HCWs
recommendations is one of the strongest predictors of the
vaccine uptake [46,49,50]. However, HCWs are frequently negatively predisposed towards vaccination, beWJV
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cause of misbeliefs about influenza, its risks and vaccine
effectiveness and for reasons such as a lack of knowledge
on indications for vaccination, suspicions on the sideeffects and a lack of external support in the form of reminder systems [48,51,52]. Therefore, targeting GPs, by
means of special programs to educate them and in advance elaborate their activities, might be a strategy to
improving vaccination coverage.
Other strategies should address the public widespread
attitudes that influenza vaccination is a low priority preventive task [46,51,53]. Influenza infection is not directly
life threathening and available vaccine is less immunogenic in most of whom is required. So, only clear evidence can increase awareness of the public on the benefits of vaccination. When strong evidence is missing,
then fairly, transparently reporting, could aid the decision
making. A good example has been provided by the recently published systematic reviews on efficacy and effectiveness of influenza vaccines, showing only modest
protection against influenza and its complications in
older population [54,55]. However, when older people
were stratified according to co-morbid conditions, the
impact of influenza was found to be more serious in
those at high risk. That means that despite lower immune
responsivity, this group is likely to experience higher risk
reduction and therefore gain greater benefits after vaccination [56,57]. Thus, although someone can feel influenza vaccination is not necessary, it is still the best intervention available against influenza and its complications.
Another important misperception is on the side-effects.
Providing people with on time reports on safety of vaccines, may aid to overcome this barrier [58]. In addition,
research on social-cognitive variables has revealed that
values such as health beliefs, patterns of behaviours and
some cognitive concepts such as “an intention to do”,
also influence vaccine uptake [46,59]. Better understanding these cognitive processes can help managing
patient willingness to accept the vaccine.
An intriguing approach is that vaccination of those
who usually disseminate infection, including HCWs and
children, might provide protection to persons who are not
able to achieve protection directly by vaccination. HCWs
who have no willingness to be vaccinated are usually the
same ones who in general have negative attitudes towards vaccination [51]. Low rate of vaccination among
HCWs in all countries indicate that more attention should
be paied on their education [50]. Also, further research,
to clearify whether herd immunity, or previous exposures
(preexisting antibody titres) are sufficient, or not, to provide protection to HCWs in current epidemics, would be
probably helpful. Or studies planned to show whether
frequent albeit short-time professional exposures of
HCWs are sufficient to allow influenza infection transCopyright © 2013 SciRes.

mission, will likely to further add to the evidence.
In this context is also the fact that children are the
largest human reservoir of natural influenza infection. A
debate pro and con vaccination of children has been
conducting for years [7,9]. However, apart from the potential benefits this approach may permit, the lifelong
effect which priming infection might have on serologic
and cell-mediated immune response, should not be forgotten.

7. Personal Experience
In my country, Croatia, access to vaccination is free from
payment for all persons from high risk groups and HCWs.
The majority of doses are delivered by GPs who make an
order by counting on past consumptions. The central ordering and distribution point is the regional PHI. Vaccination is variably supported by the media and the PHI
information activities. GPs receive recommendations in a
written form and are not additionally educated for vaccination. Described situation is similar to many other
European countries. The author wanted to get an insight
into her own practice, characterized with a large proportion of older and chronically ill patients (Table 1) [60].
An audit analysis of the practice showed that the
vaccinated patients were mostly well-being elderly. The
structure analysis raised a question on whether the
vaccine is delivered to all whom is needed, imposing on
GPs a task of more active participation in a decision
making (Table 1). The working framework would be
within programed vaccination, which would likely to
improve the proportion of those vaccinated among
patients with particular chronic diseases. This analysis
also implies a question of the vaccine supply and the
national vaccination policy, according to the recently
published study showing that over two-thirds of the
world countries did not distribute sufficient doses to
cover 10% of the population and one-third did not reach
even 1% of the population [61]. Patients vaccinated that
season were also interviewed by a semi-questionnaire, to
gain an insight into repeated vaccinations, motivation for
vaccination, a source of information (a doctor, a family,
Table 1. Structure analysis of patients required vaccination
in the season 2010/11.
A number of patients ≥ 50 y 765, ≥65 y 486
A number of patients with chronic diseases 744
A total number of patients received a vaccine 210
A number of patients with chronic diseases, vaccinated 111
A proportion of those vaccinated among patients with a particular
chronic disease
Diabetes 5/300, Asthma 10/200, COPB 3/56, Chronic heart
diseases 45/100
Haemodialysis 3/3, Malignant diseases 45/85

WJV
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media, or by yourself) and a pattern of behavior in regard
to disease prevention and receiving the protection (Table
2).
As shown in Table 2, vaccinated patients were guided
for vaccination by past good experiences and an awareness of the importance of taking a selfprotection. This
conclusion, in short, repeats the results of previously
published studies which indicate that the past behavior is
the best predictor of later adherence to vaccination. As
cited by another author, “if behavior is carried out frequently in a stable context, ···responses are performed
rather automatically” [59]. Similar to these results, other
authors also came to the conclusion that “persons who
choose to be vaccinated might also be those who are
more compliant with medications, exercise regularly, or
are more likely to seek medical care early in an illness”
[62]. These statements are in line with the prior discussion and clearly indicate a need for programed vaccination.
Since there are no elaborated influenza vaccination
protocols, GPs who deliver vaccines to their patients are
usually left to make decisions on their own. Information
on how GPs manage their activities in this area of preventive medicine is scarce. In a small pilot survey, 23
experienced GPs, specialists, from my region, OsijekBaranja County, were assessed by 36-item questionnaire
on their knowledge and attitudes towards influenza vaccination, including the way they deliver influenza vaccine to their patients and their own behaviour as the target group for influenza vaccination (Table 3) [63].
As shown in Table 3, influenza vaccination is the area
of preventive medicine where GPs, in their decisionmaking, largely deal with uncertainties. Experienced
doctors tend to develop their own strategies, although
there is a need for more sound external support.

8. Conclusion
Awareness among health authorities in Europe is increasing that the best way to address current low influenza vaccination rates is to adopt well-elaborated and
cost-effective national vaccination programs and to harmonize them throughout European countries. To reach
this goal, efforts should focus on the widespread misconceptions on vaccine safety and effectiveness. Only
through continuous research, it will be possible to get
information we need to make informed decisions on how
to handle this matter efficiently. This manuscript has
intention to emhasize some of the uncertainties which
seek to be resolved. We will need a central authorative
body, to continuously create and disseminate recommendations based on using up-to-date evidence. In the
local communities, executive protocols should be implemented, specifically elaborated to cope with the characteristics of the local populations and the healthcare
Copyright © 2013 SciRes.

Table 2. Conclusions made upon the analysis of a questionnaire.
The number exceeding 10 in 145/210 (2/3) of vaccinated patients
The main reasons for vaccination
A decline in the health status (20 patients)
An intention to protect grandchildren (2 patients)
A self-protection (all others)
They made a decision for a vaccination mainly by themselves
They were not afraid of side-effects of a vaccine as being guided by
positive past experiences
They showed an intention of buying vitamins and supplements and of
taking other preventive measures (diet, hand wash, avoiding the
crowded places) during the flu season

Table 3. Summary of the results of an interview with family
physicians (N = 23) on their knowledge and attitudes on
influenza vaccination.
Item

% of interviewed
doctors

Possessing an appropriate knowledge on high risk
groups for influenza vaccination and influenza v.
infection related complications

100%

A custom of calling patients for vaccination

60%

An average proportion of patients with chronic
diseases vaccinated per family physician team

10% - 15%

Physicians satisfied with these results
(the main explanation: most of volunteers are
covered by vaccination)

55%

Physicians not satisfied with these results
(the main explanation: the achieved vaccination
rates for chronically ill patients are not enough to
include all patients who have need of vaccination)

45%

Vaccination of chronically ill children

15%

An assumption about vaccination of
healthy children

15%

Should be vaccinated
Should not be vaccinated

85%

Attitudes towards vaccination of patients
with malignant diseases

50%

Family physicians who systematically
perform vaccination for this patients’ group

50%

Family physicians who assume that this patients’
group should not be vaccinated

50%

Family physicians requiring the flu vaccine

56%

Satisfaction with the public health services
in providing them support during
vaccination campaign

60%

Satisfied
Not satisfied
(An explanation: many key decisions and
procedures, including medical waste disposal,
are left them on their own care)

40%
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systems. To fully realize the programed vaccination approach, E-health record would be necessary, to support
the sustainable development of this idea, by ensuring
data collection for on-going research. Data collected in a
standardized way would allow computer-based modeling
which, in turn, would intensify epidemiologic research.
Only by using this approach, it would be possible to find
answers to dubious questions, such as: Does the individual`s immune system become overloaded after 15 - 20 of
consecutive vaccinations; whether this schedule is necessary, or would interval vaccination be a more appropriate approach?
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