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Summary
Background Vaccine hesitancy is an emerging phe-
nomenon particularly in industrialized nations. It
has led to repeated epidemic outbreaks of otherwise
vaccine-preventable, infectious diseases. Compared
to other countries very low rates of influenza and
measles vaccination rates have been reported in Aus-
tria.
Methods We performed a single-center cross-sec-
tional, questionnaire-based survey. A total of 350
adult patients attending our emergency room par-
ticipated in this survey. We assessed knowledge and
attitudes towards vaccination and the associated in-
fectious diseases.
Results Out of 350 participants 40 (11.4%) declared
that they deliberately refused vaccinations. Most
common reasons for non-vaccination were fear of
adverse effects (35.9%), doubt of effectiveness of
vaccines (35.9%) and distrust towards the pharma-
ceutical industry (23.1%). Of all 350 participants only
148 (42.3%) thought themselves to be sufficiently
informed about national vaccination recommenda-
tions as stated in the Austrian National Vaccination
Program (ANVP). General practitioners (GP) were the
primary source of healthcare-related information for
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256 (73.1%) participants. Furthermore, GPs as well as
hospital-based physicians achieved the highest level
of trust in this study population.
Conclusions The results of our study underline the
necessity of comprehensive informational campaigns
on the merits of vaccination. A lack of knowledge
about the benefits of vaccination, uncertainty and un-
founded fears seem to prevent the achievement of rec-
ommended vaccination rates. Family GPs enjoyed the
highest levels of trust in our study population. We
believe that additional information communicated by
GPs could help boost the low vaccination rates. This
study underlines the important role of primary care
practitioners in informing patients about vaccines and
healthcare topics.
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Introduction

Immunization by vaccination prevents 2–3 million
deaths worldwide from diphtheria, tetanus, pertussis
and measles annually [1]. Due to measles vaccination
there has been a 75% drop in measles-associated
deaths between 2000 and 2013 worldwide; never-
theless, in 2013, there were still 145,700 recorded
worldwide deaths due to measles infection [2]. A herd
immunity threshold of 92–94% is necessary to prevent
sustained spread [3].

Another vaccine-preventable disease that causes
even more deaths globally is influenza. Worldwide,
annual epidemics are estimated to result in ap-
proximately 3–5 million cases of severe illness and
250,000–500,000 deaths [4]. In Austria, between
350,000–400,000 cases of influenza and influenza-
like illnesses are reported each year [5]. The influenza
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vaccine has also been proven to decrease morbidity
and mortality during seasonal influenza epidemics
and is the cheapest and most effective way to battle
influenza [6]. In Austria, vaccination coverage against
these diseases does not reach the levels recommended
by the World Health Organization (WHO) [7]. During
recent years the reported annual influenza vaccina-
tion rates of the general population ranged between
10 and 21% [5, 8, 9]. While in third world countries
successful vaccination programs are predominantly
hindered by limited resources and infrastructure, in
industrialized countries other factors contribute to
the low vaccination rates. Over the last decades, vac-
cine hesitancy and even complete vaccination refusal
has become a major health concern in industrialized
countries. Non-medical reasons for immunization
exemptions (e.g. religous or personal beliefs) have
been associated with multiple outbreaks of commu-
nicable diseases such as measles and pertussis [10].
The WHO defines vaccine hesitancy as a delay in
acceptance or utter refusal of vaccines despite avail-
ability of vaccine services. Several motives contribute
to vaccine hesitancy. The subjective perception of risk
to acquire a specific disease is directly correlated with
the disease incidence; therefore, a low disease inci-
dence leads to a false sense of individual safety and
correspondingly it makes possible side effects of vac-
cinations seemmore dangerous than the disease itself
[11]. Therefore, the low incidence of communicable
diseases, such as measles and pertussis, achieved
by vigorous vaccination campaigns in the past has
in turn led to decreasing vaccination numbers [12].
Other contributing factors are misconceptions about
the disease’s seriousness (e.g. “children’s diseases”),
the subjective high price of vaccines, the belief that
natural immunity is more effective than using vac-
cines and vaccine refusal simply on principle [6, 13,
14]. As a result growing apprehension about the risks
of vaccines and subsequent low vaccination rates have
recently led to a number of outbreaks of vaccine-pre-
ventable diseases [14]. In the United States there were
62 measles cases per year on average between 2000
and 2007 [15]. In later years the numbers increased
and in 2014 they exploded to a total of more than 600
cases [16]. In Europe measles has resurged on an even
bigger scale. In the year 2014 more than 22,000 cases
were reported [17]. In 1997 Austria began to imple-
ment the new Austrian National Vaccination Program
(ANVP), a free vaccination program for all children
up to the age of 15 years. Among others, measles
vaccination in the form of a trivalent immunization
(measles, rubella and mumps) is recommended in
this program. The first dose is administered at the
age of 11 months followed by a second dose 4 weeks
later [18]. Furthermore, catch-up immunization is
recommended without age limitations and as a result
of current measles epidemics is also free of charge.
Influenza vaccination is also recommended for all
persons starting at the age of 7 months; however,

Austrian vaccination coverage for both measles and
influenza is significantly below WHO-recommended
levels, at 83% and 10–21%, respectively [3, 15, 19].
Recent data from the Organisation for Economic Co-
operation and Development (OECD) put low measles
coverage in Austria further into perspective. In 2013,
the average measles vaccination coverage rate among
34 evaluated countries was 94%. Austria’s rate in that
year as well as in the years before was 83% [19]. In
the year 2015 the Austrian Ministry of Health reported
a total of 309 cases of measles, which was the highest
number since 2008 [20]. Furthermore, in the years
2003–2007 Austria had a 12× higher measles incidence
than the USA [16, 20, 21].

As was already reported by Colzani et al. there is
a negative correlation between vaccination coverage
and disease burden in measles. Each increase in the
percentage of national vaccination coverage leads to
a significant reduction of overall disease burden [22].
With this study we aimed to gather more specific in-
formation on the phenomenon of vaccine hesitancy
in Austria.

Patients, materials and methods

We conducted a single-center cross-sectional ques-
tionnaire-based survey at a university hospital in Aus-
tria. In the period September 2014 to December 2014
we distributed a total of 400 questionnaires at the on-
site emergency department and 350 patients agreed to
participate and adequately completed the question-
naire. This emergency department registers approxi-
mately 30,000 patient contacts per year and services
an urban as well as a rural area of 80,000–100,000
inhabitants. After initial presentation and triage by
a registered nurse, patients deemed as non-critical
were asked by the emergency room personnel to take
the time to complete the questionnaire, while waiting
for laboratory results or other non-critical procedures.
Included were all non-critical patients >18 years. Ex-
cluded were all clinically unstable patients as well as
all neurologically impaired patients. The question-
naire included a total of 18 polar and multiple choice
questions. Categories comprised age, gender, socio-
economic background, participants knowledge and
attitudes towards specific vaccinations and the cor-
responding infectious diseases. Furthermore, partici-
pants were asked to gauge their own level of trust in
several healthcare providers as well as different media.
The goal was to acquire 350 questionnaires for anal-
ysis. As not every participant completely answered
the questionnaire to 100%, we decided to include all
questionnaires that consisted of at least full demo-
graphic data, as well as a completion rate of >75%;
therefore, the number of answers for each question
depends on the number of completed samples. An
English translation of the questionnaire can be found
in the appendix.
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Table 1 Demographicsof the threedefinedcohorts

Views on
vaccination

Complete
trust
(Cohort A)

Some reser-
vations
(Cohort B)

No trust
(Cohort C)

p-value

Total n = 174
(49.7 %)

n = 136
(38.9 %)

n = 40
(11.4%)

–

Mean age
(years)

45.6
(SD 18.4)

46.2
(SD 16.6)

50.2
(SD 17.1)

–

Sex male 76 (43.7 %) 65 (47.8 %) 16 (40%) p = 0.621

Education

Basic 113 (66.9 %) 81 (60.4 %) 32 (82%) p = 0.059

High school
graduation

42 (24.9 %) 31 (23.1 %) 4 (10.3%) p = 0.144

University
degree or
equivalent

14 (8.3 %) 22 (16.4 %) 3 (7.7%) p = 0.058

A statistical analysis was performed using the IBM
SPSS statistics program version 21. We used the χ2-test
or Fisher’s exact test to evaluate associations between
different demographic characteristics. Statistical sig-
nificance was defined as p < 0.05.

The study was approved by the local ethics commit-
tee and abided by the ethical principles for medical re-
search involving human subjects outlined in the Dec-
laration of Helsinki. All participants gave informed
consent prior to the study.

Results

We divided the respondents into three cohorts. Co-
hort A (n = 174) comprised of those participants
who answered that they had trust in vaccines and

Table 2 Reasons for vaccination, reasons for refusal and sourcesof information regardinghealthcare

Views on vaccination Complete trust
(Cohort A)

Some reservations
(Cohort B)

No trust
(Cohort C)

p-value

Reasons for immunization

Doctor’s recommendation 54 (32.0%) 29 (21.6 %) – p = 0.055

Protection against disease 156 (92.3%) 98 (73.1 %) – p < 0.01

To protect family and others 60 (35.5%) 34 (25.4 %) – p = 0.071

Reasons for refusal

Afraid of adverse effects – 14 (10.4 %) 14 (35.9 %) p < 0.01

Distrust towards pharm. industry – 19 (14.2 %) 9 (23.1 %) p = 0.195

Too expensive – 1 (0.8 %) 2 (5.1 %) p = 0.067

Doubt the effectiveness – 2 (1.5 %) 14 (35.9 %) p = 0.440

Bad for immune system – 5 (3.7 %) 4 (10.3 %) p = 0.110

Doctor’s recommendation – 1 (0.8 %) 3 (7.7 %) p = 0.587

Not enough knowledge – 28 (20.9 %) 8 (20.5 %) p = 0.935

Sources of information

General practitioner 143 (84.6%) 95 (70.9 %) 18 (46.2 %) p < 0.01

Family/friends 41 (24.3%) 38 (28.4 %) 8 (20.5 %) p = 0.508

Hospital physician 15 (8.9%) 4 (3.0 %) 2 (5.1 %) p = 0.108

Print media 25 (14.8%) 29 (21.6 %) 7 (17.9 %) p = 0.277

Internet 38 (22.5%) 33 (24.6 %) 11 (28.2 %) p = 0.716

Television program 23 (13.6%) 28 (20.9 %) 14 (35.9 %) p < 0.01

Bold type indicates statistically significant

frequently receive vaccinations. Cohort B (n = 136)
included participants who had a mixed view on vac-
cines, their safety and usefulness and finally, those
respondents who claimed to refuse vaccinations on
principal were included in cohort C (n = 40).

Demographics of the whole collective (n = 350)

The mean age of all participants was 46.4 years (±SD
16.6 years). The gender distribution was 193 (55.1%)
female to 157 (44.9%) male. Education levels were
basic education 226 (64.6%), secondary education 77
(22%) and university degree or equivalent 39 (11.1%).
For reference, the mean age in Austria in 2015 was
43.2 years and the gender distribution was 51.3% fe-
male to 48.7% male. Education levels for the gen-
eral population of Austria in 2013 were basic educa-
tion 72.6%, secondary education 14.7% and univer-
sity degree or equivalent 12.7% [23, 24]. For full de-
mographic information of the study participants see
Table 1.

Reasons for vaccination (cohorts A and B, n = 310)
General practitioner recommendations to be vacci-
nated was selected by 54 participants (32.0%) of co-
hort A and 29 (21.6%) of cohort B. Fear of specific
diseases and vaccination-associated protection were
answered by 156 (92.3%) participants in cohort A and
98 (73.1%) in cohort B (p = 0.000). The passive protec-
tion of others (e.g. family members) was important for
60 participants (35.5%) and 34 (25.4%) in cohorts A
and B, respectively. For full information see Table 2.
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Table 3 Reasonspro/contra vaccinationof thewhole col-
lective (n=350)

Reasons pro/contra vaccination of the whole collective

Pro vaccination

Protection against disease 262 (74.9 %)

To protect family and others 98 (28%)

Doctor’s recommendation 87 (24.9 %)

Contra vaccination

Not enough knowledge 38 (10.9 %)

Distrust towards pharm. industry 31 (8.9 %)

Afraid of adverse effects 30 (8.6 %)

Bad for immune system 9 (2.6 %)

Too expensive 4 (1.1 %)

Doubt the effectiveness 3 (0.9 %)

Doctor’s recommendation 1 (0.3 %)

Reasons against vaccination (cohort C, n = 40)
Fear of adverse effects and doubt in vaccine effective-
ness were the most common reasons for vaccination
refusal (both 35.9%). Furthermore, general distrust
towards the pharmaceutical industry (23.1%), lack of
proper information (20.5%) and the belief that vacci-
nation is by itself bad for the immune system (10.3%)
were among the most frequently stated reasons.

Reasons for/against vaccination in the whole collective
(n = 350)
When looking at the whole collective, protection
against a specific disease and indirect protection of
family and others were the most important reasons
for vaccination (74.9% and 28%). The most com-
monly cited reasons against vaccination included
lack of specific knowledge (10.9%), distrust towards
the pharmaceutical industry (8.9%) and the fear of
adverse reactions (8.6%). For full information see
Table 3.

Self-perceived knowledge about the Austrian
National Vaccination Program (n = 350)

Out of 350 participants 148 (42.3%) claimed to be
properly informed about the ANVP while 202 (57.7%)
respondents felt their knowledge of the contents of
Austria’s vaccination program was insufficient. In co-
horts A, B and C the percentage of respondents who
felt properly informed were 52.9%, 32.4% and 30%,
respectively.

Levels of trust in different sources of information
concerning health care (n = 271)

For the question about the level of trust participants
have in different sources regarding healthcare 271 re-
sponded. The most trusted sources were GPs as well
as hospital physicians. On a scale of 1–10 (1 = no
trust, 10 = ultimate trust) GPs and hospital physi-
cians achieved means of 8.35 (SD ±2.24) and 7.98 (SD

General  
practitioner 

Hospitalists Austrian  
ministry 
of health 

Internet Pharmaceutical 
industry 

WHO 

Tr
us

t I
nd

ex
: 1

-1
0 

Fig. 1 Level of trust (1=no trust, 10=ultimate trust) indifferent
healthcareprovidersand institutions regardinghealthcare (n=
271)

±2.27), respectively. Further down in the participant’s
trust were the World Health Organization (WHO) with
5.96 (SD ±2.59), the Austrian Ministry of Health with
5.58 (SD +2.55), the internet with 3.57 (SD ±2.27) and
the pharmaceutical industry with 2.95 (SD ±2.11) (See
Fig. 1).

Knowledge gaps and vaccination rates

In cohort B 106 respondents (79.1%) stated that ad-
ditional information about vaccinations/vaccine-pre-
ventable diseases could possibly prompt them to ac-
quire additional vaccinations. In cohort C 22 (55.0%)
respondents stated that additional information could
possibly persuade them to get vaccinated in the fu-
ture while 18 (45.0%) believed that no amount of ad-
ditional information would change their decision not
to get vaccinated.

Estimation of Austrian annual influenza incidence
(n = 335)

Participants tended to underestimate the frequency
of annual influenza cases in Austria and gave answers
of 350, 3500, 35,000, 350,000 and 3,500,000 cases an-
nually while the correct answer was 350,000 cases/
year. While 124 (37%) participants guessed correctly
and 7 (2%) even overestimated the correct number,
61% underestimated the annual disease burden. Of
the participants 120 (36%) thought the correct num-
ber to be 35,000, 67 (20%) ticked off 3500 and 17 (5%)
thought that only 350 people are infected by influenza
each year.

Discussion

In the light of recurring measles epidemics in indus-
trialized countries it is important to understand the
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specific reservations against vaccinations and how to
best respond to them. In our study the subset of re-
spondents who claimed to categorically decline vacci-
nations was 11.4%. Compared to other studies, such
as Siddiqui et al. who reported rates of vaccine re-
fusal between 1.5–4.2% in the USA, these numbers
appeared relatively high [25]. Because of the rela-
tively small size of this study and the fact that it was
performed at only one site, the results cannot be in-
discriminately extrapolated to the population of the
country as a whole. Conceivably, nationwide num-
bers might be lower; however, there have been re-
peated outbreaks of vaccine-preventable diseases in
small communities with staggeringly high numbers
of vaccine refusal. Especially in educational institu-
tions based on anthroposophical ideas, there have
been multiple epidemics of measles in recent his-
tory. As has been shown before, different factors,
such as fear of adverse effects, doubt in vaccine ef-
fectiveness, the misconception that the innate im-
mune system is better off without vaccinations con-
tribute to vaccine hesitancy [25, 26]. In our study we
could confirm these reasons. Due to the overall low
number (n = 40) of respondents who claimed to cat-
egorically decline vaccinations, an in-depth statistical
analyses of this sub-group was statistically not fea-
sible. To further investigate this collective, a larger
study would be necessary. Furthermore, we could
illustrate that more readily available information on
vaccination and infectious diseases could help boost
vaccination numbers. When looking at the whole col-
lective the most frequently stated reason for refusing
vaccinations was lack of knowledge. Our study un-
derlines that GPs and hospital-based physicians are
the most trusted sources regarding healthcare-related
topics; therefore, they have to be at the forefront in the
battle against vaccine hesitancy and refusal. Almost
71% of all respondents answered that more informa-
tion would help them to decide towards additional
vaccinations.

There was a reportable difference in levels of ed-
ucation in our three proposed cohorts. The per-
centage of respondents having only basic education
was higher in the cohort of non-vaccinations (co-
hort C) than in the other two groups. A possibility
to more actively interact with this subgroup might
be to further utilize the annual medical check-ups
by physicians in schools and use them to commu-
nicate the benefits of vaccinations to this group of
the population. Also we could show that those who
tended to undervaccinate, utilized television more as
source of healthcare-related information. This may
partly explain a previously described Austrian para-
dox: while influenza vaccination rates are far below
recommended levels, vaccination rates against tick-
borne encephalitis which is endemic in Austria, are
comparably high [27]. A cause of this may be a nation-
wide televised tick-borne encephalitis informational
campaign and as television as a major informational

source is predominately used by the population with
lower levels of education, this may be a way to also
increase their acceptance of other vaccinations. Also,
to further improve vaccination rates, knowledge gaps
concerning the frequency and seriousness of vaccine-
preventable diseases have to be reduced. Further-
more, the lack of information concerning the ANVP
has to be addressed. We could show that those who
are undervaccinated tend to have less knowledge
about recommended vaccinations.

Additionally, to the already reported reasons for
vaccination refusal, we hypothesized that under-
estimation of the numerical reality of the annual
influenza epidemics may play a role in the low vacci-
nation numbers; therefore, we asked the participants
to try and guess the actual number of yearly influenza
cases in Austria. Results showed that 61% of all re-
spondents in part dramatically underestimated the
number of annual influenza cases in Austria. This
finding, in combination with the previously discussed
points underlines the necessity of an efficient in-
formational policy regarding vaccinations and their
proven benefits.
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