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Abstract
Background In�uenza is considered one of the most important global public health issues, and a main
contributing factor to signi�cant mortality and morbidity across many countries worldwide, especially
among elderlies. This study aimed to evaluate the changes of �u vaccination coverage among elderlies in
Hungary over the past years and to analyze the effect of implementing �nancial incentive related primary
care indicators on the vaccination coverage.

Methods 95% Con�dence intervals for proportions of people aged 65 or above regarding in�uenza
vaccination status were calculated yearly in order to detect the trends of vaccination coverage in Hungary
before and after an 8-year period of the introduction of indicators system.

Results Despite the �nancial motivational incentives provided to general practitioners to vaccinate their
patients against in�uenza, the vaccination coverage is declining in recent years i.e. before the
implementation: 36.01% (95% CI: 35.98 – 36.04); after the implementation: 28.03% (95% CI : 28.01 -
28.06).

Conclusions According to our results, the implementation of indicators system and related �nancial
incentives could not exploit the potential opportunities in the aspect of increasing the �u vaccination
coverage among elderlies in Hungary. Therefore, increasing the �u vaccination coverage should be
achieved, not only with free -of- charge vaccines and �nancial incentives, but also with other possible
options such as raising the awareness among people and implementing an effective, follow up system.

Background
Infectious diseases have recently become the focus of attention. There is also a signi�cant public debate
about the different infectious diseases and how to stop them from spreading. One of the most discussed
infectious diseases is the in�uenza and about 30% of the burden of infectious diseases is related to it. (3)
According to the World Health Organization [WHO] in�uenza affects 5–15% of the population every year
worldwide. This translates into about 1 billion infected individuals per year, with between 3 and 5 million
serious infections, resulting deaths between 290.000 and 650.000 most of in�uenza deaths occur among
people aged 65 years or more especially in low- and middle-income countries (1). The European Centre
for Disease Prevention and Control [ECDC] estimates that nearly 40.000 people die from in�uenza in the
European Union / European Economic Area [EU / EEA] countries each year (2). The WHO has set a target
to vaccinate people who are above the age of 60, to reach an in�uenza vaccination coverage of 50% by
the year 2006 and 75% by the year 2010. In 2011, the Department of Health and Human Services [DHHS]
ventured to ask governments to vaccinate 90% of the elderly by 2020.

In�uenza also has severe economic impact, which can be direct (hospitalization, medication use) and
indirect (out of work, loss of productivity). For example, the total economic impact of seasonal in�uenza
in the United States of America was estimated to be $ 87.1 billion in 2003, with a direct medical cost of $
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10.4 billion US dollars with 64% of the total burden was attributed to in�uenza among patients aged 65 or
more (5).

The in�uenza viruses are usually co-circulating with different respiratory pathogens and the diagnosis is
often based on clinical signs and symptoms, that is why the estimation of the burden of in�uenza is
di�cult, because it changes from year to year, (4). Immunization can effectively reduce the prevalence
and burdens of the in�uenza, but cost-effectiveness is in�uenced by many factors, for example the
e�ciency and strain of vaccine, the severity of the �u cases, etc. (4)

The risk of mortality from in�uenza is sharply rising after age 65. There is no standardized de�nition of
what exactly "elderly" means regarding the target group of vaccination. It could vary from country to
country between 50 and 65 years. Nonetheless, vaccination of the elderly is an important key to almost
all �u strategies. The vaccination coverage rate among the elderly varies in most countries, but the level
which was set by the WHO only in a very few cases has been achieved (6). Concerning vaccine safety, the
elderly people are generally well-tolerating the �u vaccine, thus the administration is considered safe for
them. Clinically signi�cant or serious side effects are rare; nevertheless, after vaccination 30 to 40% of the
elderly develop protection against in�uenza (7). Vaccination against in�uenza is recommended every
year to achieve adequate protection. Unlike the long-term immunity following natural infection, the
protection afforded by the �u vaccine is relatively short, especially in the elderly (10). In 2006 a large
systematic review found that the �u vaccination of the elderly population can be cost-effective or cost-
saving (11).

The family physicians’ indicator-based performance
evaluation system in Hungary
The Hungarian Ministry of Health commenced the implementation of the indicator-based performance
evaluation system in 2009 in order to stimulate the improvement of the quality of primary care based on
international experiences (for eg. Organisation for Economic Co-operation and Development [OECD],
Quality and Outcomes Framework [QOF]) (12).

A long-term goal was to make every OECD health indicator available for Hungarian health care providers.
The National Health Insurance Fund of Hungary is supervising this monitoring-�nancing system. The
incentives paid due the indicator system is 608.3 million Hungarian Forint [HUF] which is equal to
1.73 million Euros (EUR) per month in Hungary. The calculation and evaluation of the indicators are
established by county (there are 19 counties in Hungary) and capital level (Budapest) and also calculated
according to the practice type (there are adult only (n = 3504), paediatric only (n = 1500) and mixed
practices (n = 1501) in Hungary).

The Hungarian performance-based indicators consist of 16 indicators in adult and mixed practices as
well, from which one of the important family physicians’ indicators is the �u vaccination coverage among
adults aged 65 or above. The in�uenza vaccine is free for all Hungarian citizens over the age of 60 years
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(paid by the government), which can be requested by the patient from the assigned family physician and
the vaccine is administered at the family physicians’ clinic. The other monitoring indicators cover the
following areas: mammography coverage, treatment of patients with increased blood pressure, blood
lipid test among patients with increased blood pressure and diabetic patients, treatment of patients with
ischaemic heart disease, treatment of diabetic patients, medications and follow up of patients with
chronic obstructive pulmonary disease [COPD], rate of referrals, antibiotic and pharmaceutical
prescription indicators (12).

The relevant indicator – in�uenza vaccination rate among elderlies – which we have investigated in our
study demonstrates the proportion of insured persons aged 65 or above who have received a �u
vaccination within the last 12 months. These indicators are calculated on a yearly basis. Every insured
person is counted only once within the 1-year period. This indicator is only calculated in the adult and
mixed practices. The higher the vaccination coverage the better the performance of the practice is.

The main purpose of this indicator is to increase the rate of vaccination among people above 65 years of
age. All practices that reach the target value appropriate to their area of care are receiving extra �nancial
incentive (12).

The strengths and the weaknesses of the Hungarian indicator system were highlighted before in other
publications (eg. low �nancial motivation, some indicators cannot be in�uenced by the GPs), therefore,
our present study focuses on the in�uenza vaccination coverage trends before and after the introduction
of the primary care indicator system in Hungary, and whether the �nancial incentives related indicators
can increase the �u vaccination coverage among the elderly or not (13).

Our main aims in the present study were to:

analyze the impact of implementing the primary care indicators on the trends of in�uenza
vaccination coverage among elderly people in Hungary,

evaluate the effects and in�uence of the indicators system on improving the quality of primary care
services in the aspect of in�uenza vaccination,

compare the overall vaccination coverage proportions before and after the introduction of primary
care indicators and the related �nancial incentives.

Methods
We used publicly available data (vaccination coverage among people aged 65 and above) regarding the
in�uenza vaccination rate and proportion of elderlies from the homepage of OECD website (14) and data
were collected for the period of 2002–2017. During data management we estimated the exact number of
persons who were vaccinated using the vaccination coverage rates and the number of Hungarian
population aged 65 or above. After that we merged the dataset (2002–2009, 2010–2017) into two
exclusive data-groups which contained the overall vaccinated status before and after the implementation
of primary care indicators (1st of January 2010).
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Statistical analysis
In order to establish how the Hungarian vaccination coverage rate among elderlies changed due to the
implementation of primary care indicators, 95% con�dence intervals of proportions and the linear
equation were calculated and presented in the current study. With this method, we ought to estimate the
effect and in�uence of the chosen primary care indicator on the quality improvement regarding primary
care as well.

Results

Secular trend
The in�uenza vaccination coverage was 36.80 (95% CI : 36.72–36.88) in 2002 and apart from a few
minor increases of the rates, the vaccination signi�cantly decreased to 26.80% (95% CI: 26.74–26.86) by
the year of 2017. It means that approximately 571 105 people received a �u shot in 2002 and this number
has declined to 489 965 by the year of 2017 corresponding to a 10% reduction.

According to our results a decreasing trend (y = -0.009 + 0.400) could be observed during the period of
2002–2017 regarding vaccination of elderlies against in�uenza. Nevertheless, it seems that the
Hungarian free-of-charge in�uenza vaccination coverage was signi�cantly below the recommended 75%
value established by the WHO (Fig. 1.).

Comparison of the overall proportions before and after the
implementation of the �nancial incentives
The overall vaccination coverage was 36.01% (95% CI: 35.98% – 36.04%) on the merged data for the
period 2002–2009. However, the analysis conducted on the following period of 2010–2017 showed that
the vaccination rate has signi�cantly decreased to 28.03% (95% CI: 28.01–28.06) (Table 1.)

According to our results it seems that the implementation of �nancing incentive indicators did not
increase the overall vaccination coverage, unexpectedly, a signi�cant decreasing trend was observed.

Discussion
The in�uenza vaccination coverage is still insu�cient despite the introduction of the �nancial incentive
related primary care indicators in Hungary. Although there is a �nancial motivation for the family
physicians to vaccinate their elderly patients against in�uenza, the �u vaccination coverage is declining
in recent years.

However, the results should be interpreted with caution due to several factors which were not investigated
this current study (e.g. individual behavioral factors, attitude towards the family physicians). According to
the literature there are several factors which might in�uence the vaccination. A study in 1989 found that
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older people desire interventions that prolong their lives. Over 65, in�uenza vaccination is one such
intervention. A study of people living in an elderly home found that it was mostly relatives who agreed to
such interventions (including interviewing health care providers). The elderly people are often in need of
guardianship because of the growing cognitive decline and other health burdens. In the case of patients
under guardianship, it may be that the care of the elderly is nowadays solved by professional guardians
and it is not the family member who makes the decision in their best interest anymore. It is also important
to educate the elderly in a way that is understandable to them so that they can give their informed
consent (eg. using vignette with simple language) (15).

According to a study of Mayo AM and Cobler S. in 2004, the best motivating factors for accepting a
vaccine were that it had been received previously by the person (93%) and that it was recommended by a
health care professional (62%). Besides, the biggest barriers were the fear of side effects (35%) and fear
of catching the �u (30%). The basic idea would be that patients perceive themselves to be at high risk
and will therefore do more for their health. But even though patients may know what it means to be high
risk, they do not consider themselves to fall into this category. It was found that the vaccinated and non
vaccinated people had signi�cant differences regarding to four major categories: age, whether they
classi�ed themselves as high-risk patients, the number of years of education, and self-rated health.
Vaccinated people were older, more likely to be classi�ed themselves as high-risk patients, have higher
educational level, and they considered their health worse (16).

An American study found similar results: older people (> 85) and those who had at least high school
graduates were more likely to accept the vaccine. The White population was also more likely to receive
the vaccine than the Hispanic or African Americans population. Smokers were less likely to receive the
vaccination, while those who reported not having seen by a doctor in the past year were 28% less
vaccinated, than those who had seen a doctor within one year. When people who did not ask the vaccine
was asked why they did not, the distribution of responses was as follows: 20% said they were afraid of
side effects or that the vaccine could cause disease, 17% thought that vaccination would not stop the �u
or did not know they needed it, 13% thought the vaccine itself could cause the �u. Only 5% said they did
not ask because they were not recommended by their doctor to do so and 1% did not ask because of its
price (17).

Furthermore, an Italian study found that older people, those who spent less time in education and less
healthy patients were more likely to be vaccinated. The latter group includes people with chronic illnesses
who have declared themselves to be in poor health. They also found that higher household income and
smoking reduced the likelihood of someone being vaccinated (18).

In the US, in the 2018–2019 season, 68.1% of those over 65 were vaccinated (19). According to the ECDC
report, 19 of the EU / EEA Member States have reported coverage data of older age groups in recent
years. None of these countries achieved the target coverage of 75%. While in the previous study 5
countries were unable to report vaccine coverage, this was 11 in the latest survey. Coverage has declined
or stagnated in several countries (20).
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There is a signi�cant number of sites on the Internet that are against vaccination. The phenomenon
known as Web 2.0 has become ubiquitous and means that interactive and user-generated content is
shared. At the same time, a new paradigm was emerging that placed power in the hands of patients
instead of the doctors, questioning the legitimacy of science. Together, they have created an environment
in which anti-vaccine movements can effectively communicate their messages. People often turn to the
Internet for advice on vaccination, which greatly in�uences them in their decision-making. There have
been frequent claims on the Internet that the vaccine causes illness; ineffective; parts of a governmental /
health / pharmaceutical conspiracy; the main pharmaceutical trend is incorrect and corrupt (21). The
impact of this movement is illustrated by an online survey conducted during a �u pandemic in Canada,
showing that 23.4% of people thought the vaccine was safe, 41.4% considered it unsafe and 35.2% were
ambivalent about its safety (22). Looking further into this area, during H1N1 in�uenza in 2009–2010,
there was a great deal of fear of vaccines due to the promotion of anti-vaccine activists. In the US,
70 million doses were destroyed, although there was no evidence that the vaccines did harm (23).

Conclusions
Our study clearly demonstrated that the �nancial incentives provided by the Hungarian Ministry of Health
to family physicians are not su�cient to increase the rates of in�uenza vaccination in people over
65 years of age. Vaccination coverage has not increased, but rather has decreased signi�cantly over the
years. It can be concluded that increasing the motivation of physicians alone is not expected to increase
vaccination rates. Additional factors discussed in the previous section may also be important in
increasing the success of this campaign. We would like to provide a guidance for the Hungarian and
foreign decision makers and alternatives on how it is possible to retard the decrease in vaccination
coverage, and how we can approach the target set by the WHO. It is very important to increase the �u
vaccination coverage to lower the number of the �u-like cases, not only with free of charge vaccines and
�nancial incentives, but with other possible opitons (e.g. raising the awareness, better follow up sytem) in
order to improve the life quality of the patients and to decrease the burden of the disease.
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Tables
Due to technical limitations, table 1 is only available as a download in the Supplemental Files section.

Figures

Figure 1

In�uenza vaccination coverage among the elderly over 65 years of age in Hungary. A decreasing trend
can be seen in the proportion of the vaccinated elderly in Hungary between 2002 and 2017.
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