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S U M M A R Y

This article presents the results of actions undertaken to increase influenza vaccine up-
take by healthcare workers (HCWs) in Greece during the 2016e2017 influenza season.
Influenza vaccination among HCWs increased from 10.9% in acute care hospitals and 24.3%
in primary healthcare centres in 2015e2016 to 18% in acute care hospitals and 34.6% in
primary healthcare centers in 2016e2017. Vaccination on site at the healthcare facility
and use of reward systems were significantly associated with increased vaccination rates.
Offering vaccinated HCWs one day off work was associated with the greatest increase in
influenza vaccine uptake.
ª 2018 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.

Introduction

Vaccinationof healthcareworkers (HCWs)against influenza is
a key component of infection control and occupationalmedicine
within healthcare facilities. The rationale for HCW vaccination
against influenza is based on the need to protect both the HCWs
themselves and their susceptible high-risk patients, and also to
preserve the essential healthcare services by reducing HCW
absenteeism and prevent nosocomial transmission and out-
breaks [1]. Although influenza vaccination has been recom-
mended for HCWs for more than three decades, efforts to

increase influenza vaccine uptake by HCWs have been largely
unsatisfactory outside the USA [1]. In Greece, the 2009 H1N1
pandemic and budget cuts for purchasing influenza vaccines for
HCWs had a detrimental effect on influenza vaccine acceptance
by HCWs. Influenza vaccine uptake rates were 4.4e13% among
HCWsworking inacutecarehospitals and16.8e33%amongHCWs
working in primary healthcare centres between 2009 and 2016
[Hellenic Centre for Disease Control and Prevention (HCDCP),
unpublished data]. In September 2016, the Ministry of Health
established a Steering Committee to promote HCW vaccination
against influenza. This article presents the results of their ac-
tions undertaken during the 2016e2017 influenza season.

Methods

In September 2016, the Ministry of Health and HCDCP
communicated with all healthcare facilities, sent posters and
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suggested evidence-based strategies to promote influenza
vaccination among HCWs. In order to promote the imple-
mentation of the recommended strategies, the healthcare fa-
cilities were asked to complete a form with the implemented
strategies every two weeks between October and December
2016 (six two-week intervals). Doses of the trivalent influenza
vaccine were distributed to all acute care hospitals across the
country and to primary healthcare centres in the greater
metropolitan area of Athens, based on the number of em-
ployees and the past (2015e2016) influenza season uptake
rates in each healthcare facility. The healthcare facilities were
asked to provide the number of employees and the number of
those vaccinated against influenza by the end of February
2017.

Statistical analysis was performed using R statistical soft-
ware (R Foundation, Vienna, Austria). Frequency tables were
used to describe the categorical data, and mean values were
used to describe the continuous data. Student’s t-test was used
to compare the average rate of vaccination between acute
care hospitals and primary healthcare centres. Multiple linear
regression (stepwise selection technique) was applied; the
dependent variable was the vaccination rate of the healthcare
facilities, and the independent variable was the number of
intervals for which each strategy was implemented.

Results

Data on HCW influenza vaccine uptake rates were provided
by 72% (140/194) of acute care hospitals and 89% (285/321) of
primary healthcare centres. In total, 82,131 HCWs worked in
the 140 acute care hospitals and 9497 HCWs worked in the 285
primary healthcare centres. Influenza vaccine uptake was 18%
(range 0e57.1%) among HCWs working in acute care hospitals
and 34.6% (range 0e100%) among HCWs working in primary
healthcare centres (P<0.001). Influenza vaccine uptake rates
in the previous influenza season (2015e2016) were 10.9% and
24.3% among HCWs in acute care hospitals and primary
healthcare centres, respectively. These data correspond to a
73% increase in influenza vaccine uptake at acute care hospi-
tals and a 42% increase at primary healthcare centres.

Data on the implemented strategies were provided by 32.4%
(63/194) of acute care hospitals and 30.8% (99 of 321) of pri-
mary healthcare centres. Table I shows their implementation
rates, as well as the mean and range of duration of imple-
mentation in OctobereDecember 2016. Vaccination on site at
the healthcare facility and free-of-charge vaccination were
reported by 82.1% and 80.9% of healthcare facilities across the
country, respectively, while more than half of healthcare fa-
cilities used a mobile vaccination team and/or organized in-
hospital campaigns (54.9% and 52.5%, respectively). Influenza
vaccination was provided on site at healthcare facilities for a
mean of 6.2 weeks, while mobile vaccination teams vaccinated
HCWs at their department or clinic for a mean of 4.8 weeks.
Declination forms were used in 17.3% of healthcare facilities.
Finally, 6.8% of healthcare facilities reported the use of reward
systems for vaccinated HCWs.

A multiple linear regression analysis showed that vaccina-
tion on site at the healthcare facility was associated with
increased vaccination rates among HCWs compared with
healthcare facilities that did not vaccinate the HCWs on site
(29.5% vs 27.6%; P¼0.025) (Table II). The use of reward systems

for vaccinated HCWs was also associated with increased
vaccination rates (45.1% vs 28%; P¼0.007). The following re-
wards were offered to vaccinated HCWs: one day off work
(median vaccine uptake rate 66.7%, range 38.9e80%), partici-
pation in educational seminars (median vaccine uptake rate
51%, range 35.3e66.7%), verbal rewards (median vaccine up-
take rate 38.1%, range 10.6e81.1%) and an award to the clinic
with the highest vaccine uptake rate (10.6%). The greatest
increase in vaccine uptake (from 13.3% in 2015e2016 to 80% in
2016e2017) was noted at a healthcare centre in Rhodes that
offered vaccinated HCWs one day off work. Influenza vaccine
uptake rates by HCWs in primary healthcare centres were
significantly higher than those recorded in acute care hospitals
(P<0.001).

Discussion

Attempts to increase and sustain high influenza vaccine
uptake rates by HCWs based on voluntary vaccination policies
rarely exceed 40% [1]. In the USA, mandatory vaccination pol-
icies for HCWs have been adopted over the past decade,
resulting in coverage rates as high as >90% in acute care hos-
pitals [2]. Mandatory vaccination policies for HCWs have been
adopted in very few European countries and for very limited
and specific indications; even then, mandatory policies are
variably implemented [3]. In Greece, there is no legislative
framework for mandatory vaccination.

During the 2016e2017 influenza season, influenza vaccine
uptake rates by HCWs increased significantly by 73% in acute
care hospitals and by 42% in primary healthcare centres,

Table I

Proposed strategies for implementation in healthcare facilities

Strategies Use (%) Mean

durationa
Rangea

Vaccination on site at the
healthcare facility

82.1 6.2 0e12

Vaccination free of charge 80.9 6.0 0e12
Vaccination of heads of HCWs 60.5 3.0 0e12
Promotion of sense of
responsibility and
occupational safety

58.0 4.4 0e12

Use of a mobile vaccination
team

54.9 4.8 0e12

Organization of campaigns to
promote influenza vaccination

52.5 4.2 0e12

Verbal notification by heads of
departments

44.4 3.6 0e12

Lectures about influenza and
influenza vaccine

42.6 2.2 0e12

Support by hospital manager 42.0 3.4 0e12
Use of reminder systems 39.5 3.2 0e12
Vaccination of leading
personalities or opinion
leaders

35.8 2.0 0e12

Use of declination forms 17.3 1.2 0e12
Use of reward systems for
vaccinated HCWs

6.8 0.4 0e12

HCWs, healthcare workers.
a Weeks of implementation in OctobereDecember 2016.
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