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The annual influenza vaccination has been officially recommended for medical staff in

Germany since 1988. Nevertheless, the vaccination rate among medical staff is still low.

The present study deals with the influenza vaccination rate of staff at a German University

hospital over time as well as with the reasons that led to a positive vaccination decision

and the barriers to acceptance of vaccination. For this purpose, the staff members

received questionnaires in which they were asked about influenza vaccination and the

reasons for or against vaccination. In addition, the questionnaire contains information

on gender, age group, occupational group and presence of a chronic co-morbidity.

Logistic regression analysis was used to investigate which of these predictors most

strongly influenced the vaccination decision. It was shown that the reasons for or against

vaccination differ significantly between the occupational groups and that the occupational

group affiliation has the greatest influence on the vaccination decision in the comparison

of the investigated predictors. In order to achieve a positive influence on vaccination

acceptance, future measures should focus on increasing confidence in vaccination and

on increasing the perception of risk from influenza illness. The findings may contribute

to future targeted strategies to increase vaccination rates and suggest occupational

group-specific interventions.

Keywords: influenza vaccination, health care personnel, occupation, hospital, vaccination uptake

INTRODUCTION

Seasonal influenza is largely responsible for mortality, morbidity and sick leave (1, 2). Annual
influenza vaccination is the most effective method of controlling influenza and is recommended
for healthcare workers and at-risk-groups but is also useful for the general population (3, 4).
Nevertheless, the influenza vaccination rate among medical personnel is still low and also in
Germany, at 40%, we are far from theWHO goal of 75% (5, 6). Recommendations and programmes
to increase vaccination rates have not led to the desired success (7, 8). In order to be able to
increase vaccination adequately, an analysis of the reasons for psychological barriers to the uptake
of vaccination is necessary (9). This allows subsequently to reduce specific prejudices, dispel
reservations and increase confidence in vaccination (10). The current study was conducted to find
out, whether the reasons that led to non-uptake of vaccination differed between the occupational
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groups of a large German University hospital and which of the
predictors studied had the greatest influence on the decision to
vaccinate. At our hospital, seasonal influenza vaccination has
been recommended and offered free of charge for more than
10 years. However, especially in the nursing sector, i.e., in an
area with the highest patient contact, vaccination acceptance
is still unsatisfactorily low. For this study, questionnaires from
employees were analyzed asking for influenza vaccination status
for two consecutive seasons (2018/2019 and 2019/2020) and
their intention to get or get not vaccinated in the 2020/2021
season as well as reasons for or against vaccination and personal
information on gender, age group and occupational group.

METHODS

Participants and Procedure
The University Hospital Jena (UKJ) is a maximum care hospital
with 1,396 beds and approx. Six Thousand employees, it is the
largest hospital in the State of Thuringia in Germany. We handed
out a questionnaire as paper to employees between September
2019 and March 2020 as part of the regular occupational health
consultation hours, which was to be filled in anonymously. In
Germany, for healthcare workers it is mandatory to regularly
attend occupational health consultations. This applies regardless
of age, gender or specific occupational group. There are no
periods that apply exclusively to a specific group. This ensured
that the survey was conducted on a random basis. Five-hundred-
sixty-eight employees from various occupational groups took
part in the survey. We did not enroll recently hired employees,
who came to the first consultation before starting work or if the
start of work was <6 months ago and could therefore not be
familiar with the UKJ vaccination policies.

The Questionnaire
The questionnaire (Supplementary Material) consisted of 11
parts. In addition to age, gender, occupational group and
presence of a chronic illness, the questionnaire asked about
influenza vaccination in the previous season (18/19) the current
season (19/20) and the intention to get or get not vaccinated
for the incoming season (20/21). In addition, it asked who had

TABLE 1 | Demographics and absolute numbers and percentages of vaccinated individuals in the influenza seasons 2018/19, 2019/20, and 2020/21.

Vaccinated

Female Chronically ill Season 2018/19 Season 2019/20 Season 2010/21

Occupational group N (%) N (%) N (%) N (% [95%-CI]) N (% [95%-CI]) N (% [95%–CI])

Physicians 80 (14,1%) 45 (56,2%) 16 (20,0%) 40 (50,0% [39,3, 60,7]) 53 (66,2% [55,4, 75,7]) 68 (85,0% [75,6, 91,2])

Nursing staff 123 (21,7%) 101 (82,1%) 24 (19,5%) 22 (17,9% [12,1, 25,6]) 39 (31,7% [24,1, 40,4]) 73 (59,3% [50,5, 67,6])

Students 208 (36,6%) 137 (65,9%) 13 (6,2%) 60 (28,8% [23,1, 35,3]) 106 (51,0% [44,2, 57,7]) 125 (60,1% [53,3, 66,5])

Administration 44 (7,7%) 27 (61,4%) 9 (20,5%) 20 (45,5% [31,7, 59,9]) 29 (65,9% [51,1, 78,1]) 33 (75,0% [60,6, 85,4])

Laboratory staff 44 (7,7%) 36 (81,8%) 10 (22,7%) 12 (27,3% [16,3, 41,8]) 16 (36,4% [23,8, 51,1]) 24 (54,5% [40,1, 68,3])

Medical-technical 45 (7,9%) 39 (86,7%) 10 (22,2%) 22 (48,9% [35,0, 63,0]) 30 (66,7% [52,1, 78,6]) 37 (82,2% [68,7, 90,7])

Others 24 (4,2%) 11 (45,8%) 7 (29,2%) 9 (37,5% [21,2, 57,3]) 14 (58,3% [38,8, 75,5]) 19 (79,2% [59,5, 90,8])

All 568 (100.0%) 396 (69.7%) 89 (15.7%) 185 (32.6% [28.8, 36.5]) 287 (50.5% [46.4, 54.6]) 379 (66.7% [62.7, 70.5])

carried out the previous vaccination and whether the employees
were aware of the offer of free influenza vaccination. To
describe the personal motivation for vaccination, the participants
could choose from five pre-formulated answer options, for the
motivation against vaccination from 14 options. In each case,
a free field to describe not-listed own reasons was available.
Multiple answers were possible. The aim was to investigate
whether there are differences in vaccination acceptance between
the individual occupational groups and if age, gender or the
presence of a medically diagnosed chronic disease had an
additional impact.

Data Analysis
The statistical analyses of changes in the vaccination rate among
hospital staff over the three influenza seasons (2018/19, 2019/20,
and 2020/21) were based on two-level regression models, with
the timepoints as level-1 and persons as level-2 units. In order
to test the null hypothesis of no change in the vaccination rate
over time, we used a likelihood ratio test of two nested models:
(a) The random-intercept model with two dummy variables for
the influenza seasons 2019/20 and 2020/21, and (b) the random-
intercept-only model (i.e., the null model). The likelihood ratio
test was conducted for all occupational groups.

Potential differences in the vaccination coverage between
occupational groups, age groups, gender and persons with and
without a chronic disease were tested by means of χ²-tests with
CramersV as the effect size measure. The influenza vaccination
status in 2019/20 was the dependent variable. The reason is
that influenza season 2019/20 coincides with the time when the
questionnaire was answered by the medical staff. In addition, the
influenza season 2019/20 was the last one that can be assumed not
to be affected by the Covid-19 pandemic. Accordingly, attitudes
and decision-making regarding the influenza vaccination were
not influenced by the pandemic.

In the sub-sample of vaccinated individuals, the differences
in the reported reasons for the influenza vaccination between
different occupational groups were tested using χ²-tests with
p-values adjusted for multiple tests according to Holm (11).
CramersV was chosen as the effect size measure. The same
statistical procedure was used in the sub-sample of unvaccinated
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TABLE 2 | χ2-Test and effect size (Cramer’s V) of the stochastic relationship between predictors and vaccination decision in the influenza season 2019/20.

Predictor χ² Df P-value Cramer’s V

Occupational group 38,325 6 0,000 0,260 [0,156, 0,327]

Age 2,765 5 0,736 0,070 [0,000, 0,111]

Gender 8,110 1 0,004 0,123 [0,041, 0,206]

Presence of chronic disease 0,000 1 1,000 0,000 [0,000, 0,094]

individuals for the differences in the reported reasons against
the influenza vaccination. In the case of zero cells in the
contingency tables, the p-value of the χ²-tests were obtained
by non-parametric bootstrap with 10.000 bootstrap samples. A
significance level of α= 0.05 was chosen for statistical hypothesis
tests. All statistical analyses were conducted using the free
statistical software R and the R package DescTools (12, 13).
Percentages of vaccination uptake and proportions are reported
with 95%Wilson score confidence interval.

RESULTS

The study includes a total of 568 participants. We distributed
899 questionnaires, the response rate was 63.2%. The majority
were female (369; 69.7%), of whom 16.9% reported a chronic co-
morbidity. One hundred and seventy-two respondents (30.3%)
were male, of whom 14.5% reported a chronic co-morbidity.
Two-hundred-eight were students, 123 nurses, 80 physicians, 44
administrative staff, 44 laboratory staff (microbiology, clinical
chemistry), 45 medical-technical staff (for example medical
radiation technologists) and 24 who classified themselves as
“others”. Five employees were under 18 years of age, 162
18–24, 157 25–34, 130 35–44, 88 45–54 and 25 older than
55. We found that the influenza vaccination rate among the
occupational groups increased statistically significant within each
occupational group during the period studied (p < 0.001 in
all groups, see Table 1). In the following description of the
results we focus on the influenza season 2019/20. We found
the highest vaccination rate among physicians with 66% and
the lowest among nursing staff with 31% and this difference
was statistically significant (p = 0.001). The vaccination rate
among men was also significantly higher (59.9%) than among
women (46.5%, p = 0.004). Only small differences were found
between the six age groups (< 18 years = 80.0%, 18–24 years
= 50.6%, 25–34 years = 47.8%, 35–44 years = 50.8%, 45–54
years = 48.9%, ≥ 55 years = 42.3%). Surprisingly, medical
staff with and without a chronical illness did not differ in
their vaccination rates (not chronically ill = 49.5%, chronically
ill = 49.4%). As shown in Table 2, the occupational group
has the strongest relationship with vaccination rate and is
the most decisive predictor. In addition, we found significant
differences between the different occupational groups and the
selection of reasons for vaccination (see Table 3). The reason
with the weakest relationship to the occupational group was
the protection of one’s own health (Cramer’sV = 0.205). This
was found to be the most important reason for vaccination
for every occupational group, and thus even more important

than protecting the patients. Interestingly, the occupational
groups also differed significantly on the question of whether
the recommendation of vaccination played a role (p < 0.001).
Here, a medium effect size was found (Cramer’sV 0.381).
Thus, among the medical-technical staff, official vaccination
recommendation accounted for 70% of the reasons to get
vaccinated, whereas in the “others” group it accounted for
0%. The occupational groups also differed substantially in
reasons against vaccination (see Table 4). Whereas, general
reluctance to vaccinate, the trust in herd immunity and not
having taken up the vaccination because someone advised
against it were rarely found reasons in the different groups,
physicians mainly stated that the vaccination was not effective
or not effective enough and the fear of the vaccination as
a flu trigger played the major role among the nursing staff.
Students (100%) expressed the opinion that they would not
fall ill with influenza, administrative staff members considered
themselves not to be at increased risk for infection and the
laboratory personnel expressed to generally distrust vaccinations
and have no fear of falling ill with influenza. The medical-
technical staff rejected the vaccination mainly because of
the poor benefit/risk ratio and the “others” showed a very
heterogeneous picture of reasons for rejection. The low
vaccination rate among nursing staff is mainly due to a lack
of confidence in vaccination and reveals typical prejudices,
such as that influenza vaccination causes influenza illness.
Tables 3, 4 show the results of the analysis for differences
between the occupational groups regarding reasons for and
against vaccination.

DISCUSSION

In this study, membership of an occupational group was the
strongest influencing factor regarding the decision to get or
get not vaccinated and the related underlying motivation. A
significantly higher vaccination rate was found among physicians
compared to other occupational groups. A finding that is in line
with the literature (14–17). In general, our study found a higher
vaccination rate compared to reports from other University
hospitals (18–21). Our results provide detailed insights into
the motivations of non-vaccinated staff and identifies barriers
that need to be addressed in respective campaigns. Because
the occupational group is the most decisive factor for the
decision to get vaccinated, specific campaigns and strategies
should be tailored to the needs of the individual occupational
groups. In nursing staff, the unwarranted fear of contracting
influenza through vaccination, the fear of side effects or
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the belief in a poor benefit/risk ratio dominated. A certain
general vaccination skepticism was also detected. This could
be addressed with a more comprehensive information program
in which immunisations are a recurring topic. Physicians
considered the vaccination to be not effective or not sufficiently
effective but in contrast, fear of side effects or the belief in
vaccination as a disease trigger did not play a role. Across
all occupational groups, there was insufficient risk awareness
of the disease. This seems to be a common issue, where
educational programs need to start in order to draw attention
to the dangers and possible consequences of a severe influenza
illness and to raise awareness of the risk, especially for patients,
but also for co-workers. The fact that the vaccination rate
is currently so much higher among physicians than among
nursing staff could indicate that the previous campaigns were
tailored more to doctors than to address the barriers of
nursing staff. At our hospital, the focus has so far been on
breaking down logistic barriers in order to make access to
vaccination as low-threshold as possible for employees. The
strategy seems to have been successful in that organizational
reasons such as “I didn’t make it” do not play a relevant
role across all occupational groups. Another strategy to further
increase vaccination rates would be compulsory vaccination.
A mandatory influenza vaccination introduced in the USA
led to vaccination rates of over 90% (22). In Europe, and
especially in Germany, however, a mandatory vaccination will
probably fail due to general non-acceptance. In contrast, the
implementation of specific measures to raise vaccination rates
voluntarily by increasing confidence in the vaccine and awareness
for the disease tailored to individual occupational groups to
increase the influenza vaccination rate on a voluntary basis
seems to be feasible. The main task here is to close gaps in
knowledge and to correct existing misconceptions. This could be
obtained through intensive information campaigns with flyers,
videos on the intranet or special information events (23, 24).
Occupational health consultations should also be used to provide
comprehensive information about vaccination and disease.
Specifically mandatory consultation by trained occupational
physicians could be implemented for the unvaccinated. If
convinced, the employees could also get the vaccination in
this setting. Through this, it seems possible to both remove
organizational barriers and address individual concerns and
knowledge gaps, independent of occupational group.

Limitations
The vaccination rate of the employees is based on self-reporting
by the respondents on the basis of the questionnaire. It was
not possible to check whether vaccination was actually carried
out in this setting. The data for the 20/21 season reflects the
intention of employees to be vaccinated against influenza in
that season.

CONCLUSIONS

The study provides an overview of the different levels of
influenza vaccination coverage in different occupational
groups. Occupational-group specific barriers and motivations
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TABLE 4 | Relative frequencies, χ
2-Test, and effect size (Cramer’s V) of the stochastic relationship between different reasons against vaccination and the occupational group.
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official

recommendations

0.0% [0.0, 27.8] 12.0% [5.6, 23.8] 0.0% [0.0, 4.7] 50.0% [23.7, 76.3] 36.8% [19.1, 59.0] 0.0% [0.0, 32.4] 40.0% [11.8, 76.9] 44.314* 0.496 [0.315, 0.617] 11.1% [7.3, 16.5]

I am not aware that I

should be vaccinated

30.0% [10.8, 60.3] 4.0% [1.1, 13.5] 32.1% [22.7, 43.0] 0.0% [0.0, 27.8] 0.0% [0.0, 16.8] 0.0% [0.0, 32.4] 0.0% [0.0, 43.4] 28.748* 0.400 [0.206, 0.515] 16.7% [11.9, 22.8]

I am unlikely to get flu 0.0% [0.0, 27.8] 0.0% [0.0, 7.1] 100.0% [95.3, 100.0] 0.0% [0.0, 27.8] 52.6% [31.7, 72.7] 50.0% [21.5, 78.5] 40.0% [11.8, 76.9] 148.190** 0.907 [0.744, 1.000] 52.2% [45.0, 59.4]

Vaccination is

ineffective

100.0% [72.2, 100.0] 0.0% [0.0, 7.1] 0.0% [0.0, 4.7] 0.0% [0.0, 27.8] 21.1% [8.5, 43.3] 0.0% [0.0, 32.4] 0.0% [0.0, 43.4] 135.974** 0.869 [0.705, 1.000] 7.8% [4.7, 12.6]

I am afraid of side

effects

0.0% [0.0, 27.8] 18.0% [9.8, 30.8] 30.8% [21.6, 41.7] 70.0% [39.7, 89.2] 0.0% [0.0, 16.8] 0.0% [0.0, 32.4] 40.0% [11.8, 76.9] 27.417** 0.390 [0.195, 0.505] 23.3% [17.8, 30.0]

Vaccination can

trigger a flu illness

0.0% [0.0, 27.8] 60.0% [46.2, 72.4] 10.3% [5.3, 19.0] 0.0% [0.0, 27.8] 26.3% [11.8, 48.8] 50.0% [21.5, 78.5] 0.0% [0.0, 43.4] 51.127* 0.533 [0.355, 0.656] 26.1% [20.2, 33.0]

I do not pose a risk to

patients

0.0% [0.0, 27.8] 6.0% [2.1, 16.2] 11.5% [6.2, 20.5] 100.0% [72.2, 100.0] 15.8% [5.5, 37.6] 0.0% [0.0, 32.4] 20.0% [3.6, 62.4] 65.841* 0.605 [0.432, 0.730] 14.4% [10.1, 20.3]

Vaccination carries

more risks than

benefits

100.0% [72.2, 100.0] 44.0% [31.2, 57.7] 11.5% [6.2, 20.5] 0.0% [0.0, 27.8] 26.3% [11.8, 48.8] 62.5% [30.6, 86.3] 20.0% [3.6, 62.4] 50.318** 0.529 [0.350, 0.651] 28.9% [22.8, 35.9]

It is enough if

co-workers are

vaccinated

0.0% [0.0, 27.8] 0.0% [0.0, 7.1] 0.0% [0.0, 4.7] 0.0% [0.0, 27.8] 0.0% [0.0, 16.8] 0.0% [0.0, 32.4] 20.0% [3.6, 62.4] 35.196** 0.442 [0.255, 0.560] 0.6% [0.1, 3.1]

I did not tolerate the

vaccination

30.0% [10.8, 60.3] 0.0% [0.0, 7.1] 0.0% [0.0, 4.7] 0.0% [0.0, 27.8] 0.0% [0.0, 16.8] 0.0% [0.0, 32.4] 0.0% [0.0, 43.4] 51.864** 0.537 [0.359, 0.660] 1.7% [0.6, 4.8]

*p < 0.05, **p < 0.001. In the case of zero cells the p-value was obtained by non-parametric bootstrap with 10000 bootstrap samples. p-values of χ²-tests are adjusted for multiple tests according to Holm.
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for non-uptake of vaccination could be identified. It
seems that these barriers have not yet been sufficiently
addressed in an approach tailored to the specific
occupational group. In the future, occupational group-
specific strategies should be implemented to further increase
the influenza vaccination rate especially in the area of
nursing staff.
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