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ABSTRACT
This paper examines influenza vaccine coverage using a population base of an average of
2300 persons in each of four European countries (Germany, Spain, Poland and Sweden).
The reasons for non-vaccination of those in the high-risk groups were explored by
questionnaire. The vaccine coverage rate (VCR) for elderly ranged from 18% in Poland to
67% in Spain. The VCR for high-risk population under 65 was 10% in Poland, 13% in
Sweden, 27% in Germany and 30% in Spain. The most important reasons mentioned for
not being vaccinated were: perceived sufficient resistance to flu (33–42%) in all
countries; financial barriers in Poland (25%), and not to qualify for the vaccination (30%)
and forgetfulness (20%) in Germany. Receiving a personal invitation for the vaccination,
results in higher coverage rates in all four countries. We think that future interventions
could be directed towards: an information campaign with special attention to the high-risk
groups due to disease; promotion of personal invitations; and, for Poland, solving
financial barriers to vaccination.
1. INTRODUCTION
Influenza continues to be a considerable health problem of populations in Europe [1–3].
Complications due to influenza occur especially in elderly patients and patients with chronic
conditions such as cardiovascular disorders and respiratory disorders [4,5]. Vaccination is an effective
intervention, reducing mortality and morbidity as a result of influenza, especially in the elderly and
patients with highrisk conditions [4,6–9]. Vaccine coverage rates (VCRs) in the elderly are not well
documented in Europe even though it is relatively easy to define this target group; only 14 out of 26
European countries (53%) were able to provide VCRs in the elderly during the 2000–2001 season
[10]. The VCR among other high-risk patients is even more difficult to establish, a fact that is
reflected in the very low number of countries in Europe that are able to produce these data (only 3–5
countries were able to provide these data for different groups at high risk due to disease) [10].
Most countries in Europe have the policy-intention to have persons at high risk vaccinated [11] and it
is therefore important to know to what extent these target groups are indeed vaccinated. Within the
countries that could provide coverage rates for the elderly in the European study mentioned before, a
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large variation in coverage rates was observed. This varied from under 25% for Romania and Finland
to over 80% for The Netherlands [10]. The WHO urges member states to have 50% of the high-risk
population vaccinated in 2006 and 75% in 2010. It is also important to know why the non-vaccinated
in the high-risk population refrain from vaccination so that targeted policy measures can be taken.
Reasons to refrain from vaccination may be personal considerations or a lack of information. Previous
research showed that views about vaccine effectiveness and possible side effects [12–19] and views
about the danger of and susceptibility for influenza [12–14,20,21] influence vaccine coverage.
Besides this, information provided by health professionals [12,15,17–19,22], and especially personal
invitations [16,18,20,21,23,24], positively influence the coverage rates. Practical reasons like
difficulty in coming to the medical clinic [19] or out-of-pocket payments compared to free-ofcharge
vaccines may also play a role. Personal consideration may be hard to influence, however, providing
information and lowering practical thresholds appear to influence VCRs positively.
This paper aims to gain insight into vaccine coverage among the different risk groups in four
European countries and to provide a basis for targeted policy interventions to increase coverage
rates.We therefore formulated the following research questions:
1. What is the influenza vaccination coverage rate of the healthy and high-risk population in four
European countries?
2. What reasons do people in the high-risk groups have to refrain from influenza vaccination?
2. METHODS

2.1. Choice of countries
The study was carried out in Germany, Poland, Spain and Sweden. The choice of these countries was
mainly based on practical reasons. We wanted to look at countries with poorly documented VCRs
(especially for the high-risk population due to disease under 65 years of age), countries with
decentralized health care systems (Germany, Spain, Sweden), and an Eastern European country.
Besides, in none of these countries data were available on high-risk condition prevalence under 65
years of age [10]. Furthermore, all these countries recommend vaccination for the chronic conditions
that were included in our study (e.g. cardiovascular diseases, lung diseases, diabetes mellitus, renal
failure, and weakened immunity due to illness or treatment). The countries differ in co-payments for
vaccination by in persons for whom vaccination is recommended. In Germany and Spain, the
vaccination is free of charge. In Poland and in some regions in Sweden, co-payments are required.
Since Poland has a much lower economic position compared to the other countries, we may expect
that the out-of-pocket payments may form a more important barrier for vaccination uptake, especially
compared to Sweden.

2.2. Choice of data collection method
VCRs in high-risk patients may be derived from GPinformation systems. However, this presupposes
a fixed patient list, in order to have a valid population denominator. If no fixed patient list is available,
the number of vaccinated high-risk population may be established, but not the population coverage
rate (although indirect methods could be used to obtain an estimate). Earlier research in The
Netherlands revealed that population surveys are a quick and reliable assessment method to study
VCRs and establish population denominators [25]. In a population survey, the patient provides
information about disease and vaccine coverage, while in a monitoring system, this information is
obtained from medical professionals.
To establish the influenza VCRs, we used a questionnaire that contained questions about vaccine
uptake, self-reported chronic conditions, reasons to refrain from vaccination, and whether one had
received a personal invitation by a medical professional to have a vaccination. The questions were
defined; no open-ended questions were included. For the selfreported chronic conditions, we asked
whether these were confirmed by a physician. The questionnaire was validated in a study in The
Netherlands during the 2000–2001 season [25]. The choice for 2500 is based on disease prevalence of
at least 3% in the smallest of the three largest high-risk groups due to disease (based on prevalence
data of The Netherlands, where diabetes (3.5%) was the smallest group, after heart and lung diseases)
[26], resulting in about 75 respondents and acceptable confidence intervals (±10%) for this group. The
interviews in all four countries were held in March and April 2004.
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In Sweden (n = 2508), Germany (n = 2459) and Spain (n = 2505) a telephone survey was carried out.
The survey was part of a national telephone-omnibus, carried out by an international market research
organisation. A telephone-omnibus is an interview system that is carried out on a regular basis with a
random selection of respondents, in which our questionnaire was included until on average 2500
respondents were interviewed. Because of this system, no relevant non-response data are available.
In Poland, face-to-face interviews were held with 2000 respondents, using the same questionnaire,
also included in a national omnibus. We would have preferred 2500 respondents in Poland as well,
however, we could only choose 2000 or 3000 respondents, and 3000 respondents did not fit into the
budget. For Poland, we were not able to choose the survey method. However, since the telephone
density in Poland is about half of that in the other three countries, the face-to-face interview will
probably provide a better random sample.

2.3. Weighing the data
In order to make the study population comparable with the real population of each country, weight
factors were used. Since the omnibuses differ per country, resulting in different background variables
that are collected, the variables used to compose the weight factor differ per country. For Germany,
region, community size, age, gender, education, profession and household size were included. For
Poland, community size, age, gender and household size were included. For Spain, region, age, gender
and community size and for Sweden region, age and gender. The weight factors were constructed by
the national bureaus that were responsible for the omnibuses. The data represented in this paper are the
weighted data.
To compare our data with the national populations, we used the WHO European Health for All
database, version June 2004, for mortality rates on diseases of the circulatory system and the
respiratory system for the year 2001, and inpatient care admission rates for the year 2000 (Spain
1998).

2.4. Operationalizations
In this paper, the elderly are defined as those 65 years of age or older. One country’s (Germany)
definition for the target group ‘elderly’ showed a wider age group (60 years and older). However, for
reasons of comparability,we use the definition 65 years and over for all countries. The high-risk group
due to disease comprises those who report a chronic condition and are under 65 years of age. Urbanity
was partitioned in three categories: low (less than 50,000 inhabitants), medium (50,000–500,000
inhabitants) and high (over 500,000 inhabitants). In the tables, the countries are presented in
alphabetical order. In all countries, the respondents were aged 15 years and older.

2.5. Statistical methods
Differences among the countries were tested by means of Pearson’s Chi-square test, a significance
level of p = 0.05 was set as criterion for significance. For calculation of confidence intervals we used
Fleiss quadratic 95% confidence intervals in the statistical package EpiInfo 6.
3. RESULTS

3.1. Description of the samples
Spain (10%) and Sweden (13%) had the lowest percentage of the high-risk population under 65 years
of age with chronic diseases. In Germany (20%) and Poland (21%), almost twice as many persons
reported belonging to this specific highrisk group. The high percentage of cardio vascular disease
(13%) in Poland is striking, as is the relatively high percentage of lung diseases in Germany (7%) (see
Table 1). The high percentage for cardio vascular disease is reflected in the high-standardized death
rates for diseases (published in the WHO Health for All database) of the circulatory system (432 per
100,000 persons) and ischemic heart disease (133 per 100,000) in Poland. The Polish rates are,
respectively, at least 250 per 100,000 and 10 per 100,000 higher compared to the three other countries.
In Germany, about 24% of the population was hospitalized in 2000 (WHO Health for All database),
which is 8% more than the second highest (Sweden with 16%). This may be an indication that there
are indeed more chronic ill persons in Germany, compared to Sweden and Spain.
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[ TABLE 1 ]

3.2. Differences among the countries in VCRs
The highest proportion of vaccinated elderly was found in Spain, where two out of three elderly
persons were vaccinated (see Table 1). Poland showed the lowest VCR for elderly, only one out of
five elderly persons received an influenza vaccination last winter. The highest proportion of
vaccinated persons among those at high risk due to disease were also found in Spain and Germany.
Sweden and Poland scored significantly lower. For the persons at high risk due to disease, we found a
quite persistent pattern showing a higher coverage rate for cardiovascular and diabetes patients
compared to lung patients and other diseases, although the difference is significant only for heart and
lung disease in Germany. The highest proportion of vaccinated healthy persons was found in
Germany, with one out of five vaccinated against flu. In contrast, the lowest proportion of vaccinated
healthy persons was found in Sweden, with 1 out of 20. The high proportion of vaccinated healthy
persons in Germany may be due to the fact that vaccination is recommended for those aged 60 and
over in Germany. However, if we define the healthy persons as those under 60 years of age without a
chronic condition, 19% were vaccinated in Germany and this continues to be the highest percentage
among the four countries (Spain 11%, Poland 9%, Sweden 4%).

3.3. Reasons for not having a vaccination
We divided the reasons for not having a vaccination for persons in the high-risk groups into
misconceptions and perceived barriers. The most mentioned misconception is that one has sufficient
resistance to flu. At least one out of three non-vaccinated in all four countries mentioned this reason
(see Table 2). In Germany, another misconception is often mentioned: almost one out of three nonvaccinated high-risk persons think they do not qualify for the vaccination. Besides this, the opinion
that flu is not a serious disease (14%) played an important role in Germany. The Swedish nonvaccinated high-risk persons mentioned that they did not qualify for influenza vaccination (15%) and
that influenza is not a serious disease (12%). In our study, we did not find differences in
misconceptions among all four countries for gender, type of high-risk group (elderly or chronic ill
under 65 years of age) and urbanity (data not shown).
[ TABLE 2 ]
Concerning the barriers, one perceived barrier played an important role for the Polish persons at high
risk: the cost of the vaccination. One out of four persons that were not vaccinated mentioned this. This
is especially the case for the low (25%, 95% CI: 20–31) and medium (29%, 95% CI: 23–43) urbanized
areas, in the large cities, only 11% (95% CI: 6–20) mentioned this barrier. Interestingly, the costs are
hardly mentioned as a barrier by Swedish respondents, although in some of the counties a co-payment
is required. In Germany, often mentioned barriers (by at least 1 out of 10 non-vaccinated high-risk
persons) are forgetfulness (20%), having had bad experiences in the past (15%) and being against
vaccination on principle (10%). Elderly in Germany tend to forget vaccination less often (13%, 95%
CI: 9–18) than chronic ill under the age of 65 (24%, 95% CI: 20–29). In Spain, having had bad
experiences in the past (10%) and being on principle against vaccination (9%) were mentioned beside
having enough resistance (38%).

3.4. Personal invitations
When persons at high risk receive a personal invitation for having an influenza vaccination, the VCR
was significantly higher in all four countries (Chi-square test significant at p > 0.00). This is also the
case in Poland, where the price of the vaccination is an often mentioned barrier (see Table 3). Only a
few persons belonging to the high-risk groups received a personal invitation in Sweden. The highest
proportion of invitations among high-risk persons was found in Germany (about one out of two).
[ TABLE 3 ]
4. CONCLUSIONS AND DISCUSSION
Our first research question concerned the coverage rates for influenza vaccination among the highrisk population in selected European countries. There were clear differences in VCRs in the four
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countries (Germany, Poland, Spain and Sweden). Spain showed the highest coverage rates for the
high-risk groups due to age and disease, Poland displayed the lowest coverage rates for both groups.
For the high-risk group due to disease in Poland, theVCRwas even equal to the healthy population’s,
indicating a non-targeted vaccination strategy. In all countries, the VCR of the elderly was
significantly higher compared to high-risk persons due to disease, and in all countries, except Poland,
the VCR for the high-risk group due to disease was higher than the VCR in the group of healthy
persons under 65 years of age. This indicates that the recommendations for influenza vaccination are
followed at least to some extent. The quite persistent pattern showing a higher VCR for cardiovascular
and diabetes patients compared to lung patients and other diseases was also found in previous research
in The Netherlands [25].
In all four countries, the VCRs were significantly lower compared to the coverage rates found in The
Netherlands in earlier research (elderly 74%, 95% CI: 71–77, due to disease 53%, 95% CI: 48–58; this
study used the same method) [25], which indicates that there is room for improvement.However, there
is already some improvement compared to earlier years. In Spain, the VCR among the elderly
increased from 51% in 1997 [27] to 69% in 2003–2004.
This brings us to our second research question, which dealt with reasons for not being vaccinated. In
all countries, there is a large number of persons in the high-risk groups that have the opinion that their
natural resistance provides sufficient protection against influenza (33–42%). Although most people
from this group acknowledge that influenza may be a serious illness, they do not think they themselves
are susceptible to it. In Poland, financial barriers are perceived when having a vaccination. One out of
four non-vaccinated high-risk group persons in Poland mentioned this as a reason for not having a
vaccination. In Germany, people often forget to go for a vaccination (almost one out of four). In
Sweden and Germany, 1 out of 10 believes that influenza is not a serious illness. Previous research
revealed similar reasons for not having a vaccination [19,21,28–30].
Future research could be directed towards practical barriers people experience in getting vaccinated.
Maybe the procedure to be followed causes people to refrain from vaccination. For instance, there may
be a difference in countries where patients can go for special vaccination sessions (maybe also in the
evenings) compared to countries where the patients have to collect their own vaccine dose at the
pharmacy and go the GP afterwards. At this moment there is little insight in the way this is organised
among the different European countries.
For policy interventions, we would like to propose three different intervention options based on the
results of our study. Firstly, in an information campaign, attention could be given to who qualify for
vaccination and what is the risk of influenza and to what extent relying on nature resistance is a valid
reason for not getting vaccinated. The information campaign should be targeted not only at those over
65 years of age, but especially at those belonging to the high-risk groups due to disease, since in these
groups coverage rates are relatively low. A second intervention may be to personally invite the highrisk group for vaccination. In this study, we showed that having a personal invitation resulted in a
significantly higher compliance in all countries, which is in accordance with earlier research [25,31].
The group of people that may be hard to convince will be those who refused a vaccination on
principle. However, this group is quite small in all countries. A third option applies especially to
Poland. Here, the financial barriers appear to represent an important obstacle. Policy measures to
reduce the financial burden of vaccination for persons belonging to the high-risk groups would be
beneficial. However, all of these proposed measures should be evaluated for their effectiveness.
This study has several limitations. One limitation of the questionnaire used is that belonging to a
high-risk group is self-reported, although we asked whether a physician had confirmed the diagnosis.
This may lead to over-reporting as well as under-reporting [32–34]. In this study, there may be overreporting of chronic conditions in Germany. German respondents reported 1.29 diseases per person,
which is the highest among the four countries (Poland: 1.00, Spain: 1.13, Sweden: 1.19). Also, the fact
that a relatively high proportion of people in Germany reported belonging to this high-risk group
(20%) in combination with the fact that an often-mentioned reason for non-compliance was “I do not
qualify for influenza vaccination” (28%) may be an indicator for over-reporting a chronic condition.
Besides this, the German population reported more reasons for non-vaccination compared to the other
three countries (Germany 1.66 per person, Poland: 1.11, Spain: 1.09, Sweden: 1.19). In Poland, this
reason (not qualifying for influenza vaccination) was not frequently mentioned, which may be an
indication that the health status of the Polish population is indeed worse compared to Sweden and
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Spain. A second limitation is the fact that the interviews were held in March and April. It would have
been better to have a shorter period of time between the vaccination period and the survey. A third
limitation is the different data collection method in Poland. The face-toface interviews may lead to a
higher proportion of elderly and chronic ill in the sample, because these persons can be expected to be
more often at home compared to healthy persons. It is not clear whether this method leads to more
social desirable answers compared to the telephone interviews.
Summarizing, there is quite some variation among these countries, but none of the countries (except
Spain for the elderly) already meet the WHO-target for 2010 of 75% of all high-risk population
vaccinated. The WHO-target for 2006, 50% of the high-risk population vaccinated, is met for the
elderly for all countries except Poland. However, for the chronic ill none of the four countries meet
this target. This implies that there is room for improvement. We would like to propose three future
interventions: information campaigns paying special attention to the high-risk groups due to disease;
promotion of personal invitations; and, especially for Poland, the removal of financial barriers for
high-risk group members.
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