Downloaded from http://bmjopen.bmj.com/ on May 23, 2016 - Published by group.bmj.com

Open Access

Research

Determinants of adherence to seasonal
inﬂuenza vaccination among healthcare
workers from an Italian region: results
from a cross-sectional study
P Durando,1,2 C Alicino,1 G Dini,1,2 I Barberis,1,3 A M Bagnasco,1 R Iudici,1
M Zanini,1 M Martini,1 A Toletone,1,2 C Paganino,1,3 E Massa,1,2 A Orsi,1,3
L Sasso1
To cite: Durando P, Alicino C,
Dini G, et al. Determinants of
adherence to seasonal
influenza vaccination among
healthcare workers from an
Italian region: results from a
cross-sectional study. BMJ
Open 2016;6:e010779.
doi:10.1136/bmjopen-2015010779
▸ Prepublication history for
this paper is available online.
To view these files please
visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2015-010779).
Received 7 December 2015
Revised 21 March 2016
Accepted 22 March 2016

1

Department of Health
Sciences, University of
Genoa, Genoa, Italy
2
Occupational Medicine Unit,
IRCCS University Hospital
San Martino–IST National
Institute for Cancer Research,
Genoa, Italy
3
Hygiene Unit, IRCCS
University Hospital San
Martino–IST National Institute
for Cancer Research, Genoa,
Italy
Correspondence to
Dr C Alicino;
cristiano.alicino@unige.it

ABSTRACT
Objectives: Notwithstanding decades of efforts to
increase the uptake of seasonal influenza (flu)
vaccination among European healthcare workers
(HCWs), the immunisation rates are still unsatisfactory.
In order to understand the reasons for the low
adherence to flu vaccination, a study was carried out
among HCWs of two healthcare organisations in
Liguria, a region in northwest Italy.
Methods: A cross-sectional study based on
anonymous self-administered web questionnaires was
carried out between October 2013 and February 2014.
Through univariate and multivariate regression
analysis, the study investigated the association between
demographic and professional characteristics,
knowledge, beliefs and attitudes of the study
participants and (i) the seasonal flu vaccination uptake
in the 2013/2014 season and (ii) the self-reported
number of flu vaccination uptakes in the six
consecutive seasons from 2008/2009 to 2013/2014.
Results: A total of 830 HCWs completed the survey.
Factors statistically associated with flu vaccination
uptake in the 2013/2014 season were: being a medical
doctor and agreeing with the statements ‘flu vaccine is
safe’, ‘HCWs have a higher risk of getting flu’ and
‘HCWs should receive flu vaccination every year’. A
barrier to vaccination was the belief that
pharmaceutical companies influence decisions about
vaccination strategies.
Discussion: All the above-mentioned factors, except
the last one, were (significantly) associated with the
number of flu vaccination uptakes self-reported by the
respondents between season 2008/2009 and season
2013/2014. Other significantly associated factors
appeared to be level of education, being affected by at
least one chronic disease, and agreeing with
mandatory flu vaccination in healthcare settings.
Conclusions: This survey allows us to better
understand the determinants of adherence to
vaccination as a fundamental preventive strategy
against flu among Italian HCWs. These findings should
be used to improve and customise any future
promotion campaigns to overcome identified barriers
to immunisation.

Strengths and limitations of this study
▪ This survey investigates demographic and professional characteristics, as well as knowledge,
beliefs and attitudes, associated with seasonal
flu vaccination uptake in 2013/2014 and the selfreported number of flu vaccine uptakes in six flu
seasons from 2008/2009 to 2013/2014.
▪ The numerous items investigated through the
questionnaire and the large number of respondents represent strengths of our study.
▪ The main limitations of this study are the design
of the survey and the use of a convenience
sample.
▪ A further limitation is possible recall bias of the
healthcare workers in self-reporting flu vaccination uptake.

INTRODUCTION
Healthcare workers (HCWs) have a high risk
of both acquiring inﬂuenza (ﬂu) and transmitting the infection to other HCWs and
patients, increasing the global burden of the
disease, especially in high-risk healthcare settings.1–3 Several studies have reported that
ﬂu in HCWs may lead to nosocomial outbreaks, therefore representing a severe issue
in terms of morbidity, mortality and associated costs, especially among immunocompromised patients and those in intensive care
units.4 5 Moreover, ﬂu among HCWs is a
leading cause of absenteeism and disruption
of healthcare services during the winter
months, a period characterised by an
increased demand for healthcare assistance.6
Vaccination is universally considered the
best preventive tool against ﬂu. Therefore,
annual immunisation is recommended for all
health professionals by the WHO, the
Centers for Disease Control and Prevention
(CDC) in the USA, and the national health
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authorities of most European countries, including
Italy.7–9
Notwithstanding decades of effort to increase ﬂu
immunisation among HCWs, vaccination rates are still
unsatisfactory in the European area.10–12 A recent survey
reporting ofﬁcial vaccination coverage rates collected in
10 European countries during three consecutive ﬂu
seasons (from 2008/2009 to 2010/2011) showed that the
uptake among HCWs continually remained below 35%.11
In Italy, data on vaccination coverage among HCWs
are not routinely available, at either a national or
regional level.13 However, recent studies have conﬁrmed
inadequate ﬂu vaccination compliance among Italian
HCWs. A survey performed in Sicily, in Southern Italy,
showed a reduction in the uptake from 13.2% to 3.1%
throughout the course of seven consecutive seasons,
from 2005/2006 to 2011/2012, among HCWs of a large
acute-care hospital.14 Likewise, a study performed
during the ﬂu seasons 2009/2010 and 2010/2011
demonstrated that in Puglia, another region of Southern
Italy, the coverage was inadequate: only 24.8% of 2198
HCWs working in the hospital setting reported receiving
immunisation.15 A more recent study conducted at San
Martino Teaching Hospital and Scientiﬁc Research
Institute, the reference centre in the Liguria region in
Northern Italy, further conﬁrmed this trend: in the
seasons between 2009/2010 and 2012/2013, the immunisation rate decreased from 34% to 11%. In contrast, the
2013/2014 season registered a small increase (11–16%),
with a peak of uptake (41%) reached among physicians
working in pneumological units and high-risk wards
such as haematology, oncology, intensive care, geriatric
and general medicine.16
Despite this phenomenon being a critical issue in
most EU countries, major health institutions have never
analysed its root causes. In order to fully understand the
factors associated with adherence to ﬂu vaccination
among HCWs, a study was carried out among professionals employed in two healthcare organisations of
Liguria, a region in northwest Italy. The study aimed to
(i) investigate demographic and professional characteristics, as well as knowledge, beliefs and attitudes, associated with seasonal ﬂu vaccination uptake in the 2013/
2014 season, and (ii) assess the association between
these variables and the self-reported number of ﬂu vaccination uptakes in six consecutive ﬂu seasons from
2008/2009 to 2013/2014.

METHODS
Study design and setting
This cross-sectional study was carried out through a
questionnaire with closed-ended questions distributed
between October 2013 and February 2014. The survey
was conducted at the San Martino Teaching Hospital
and Scientiﬁc Research Institute and at the local health
unit (LHU) of Genoa, Liguria, Italy, in concomitance
with the seasonal ﬂu vaccination campaign.
2

The San Martino Teaching Hospital and Scientiﬁc
Research Institute is the regional tertiary adult acutecare reference centre with a 1300-bed capacity in which
all medical and surgical specialties and subspecialties
are represented. The LHU of Genoa is the health trust
of the metropolitan area of Genoa, the capital of the
Liguria region. It organises, plans and offers primary,
hospital and rehabilitation healthcare for the roughly
750 000 inhabitants of Genoa (nearly half of the overall
population of the region). At the time of the study, the
total number of HCWs at the San Martino Teaching
Hospital and Scientiﬁc Research Institute and the LHU
of Genoa was 4281 and 3967, respectively. As recommended by the Italian Ministry of Health, ﬂu vaccination
is offered annually free of charge during working hours
to all employees of these two organisations.9
The survey
An anonymous self-administered questionnaire with
closed-ended questions was posted on the web and proposed to the HCWs of the two organisations. The questionnaire was formulated by a group of experts
comprising a vaccinologist, a research nurse, and a
public health specialist, and was then used for a pilot
survey involving 20 HCWs.
It was formulated in Italian and the results were then
translated into English. The content of the questionnaire was supported by the systematic review conducted
by Herzog et al17 in 2013, and from which the items of
the questionnaire were drawn.
The questionnaire consisted of four sections. The ﬁrst
collected information about sociodemographic, professional and anamnestic characteristics of the participants:
age, gender, level of education, professional category,
type of ward, concomitant chronic diseases and smoking
habits. In the second section, participants retrospectively
self-reported their vaccination status in the ﬂu seasons
2008/2009 to 2013/2014. In the third section, participants reported the reasons for either having or not
having been vaccinated during the 2013/2014 season. In
the fourth section, participants expressed their agreement or disagreement with factual statements intended
to assess their knowledge, beliefs and attitudes towards
the ﬂu burden and the available ﬂu vaccines.
Speciﬁcally, these statements covered the areas of the
Italian national recommendations for ﬂu immunisation,
safety and efﬁcacy of ﬂu vaccine, ﬂu-related risks in a
hospital setting, access to ﬂu vaccine, perceived inﬂuence of pharmaceutical companies over health policies,
role of HCWs in encouraging colleagues’ immunisation,
and novel strategies to improve vaccination uptake.
Statistical analysis
All information collected through the questionnaire was
entered and analysed using Epi-Info (CDC, Atlanta,
V.7.0) and JMP (SAS, V.10.0). Continuous numerical
variables were summarised as mean and SD and/or,
where appropriate, as median and IQR. Nominal and
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ordinal categorical variables were summarised in the
form of percentage proportions.
The association between the variables collected through
the questionnaire and the seasonal ﬂu vaccination uptake
in the 2013/2014 season was investigated using univariate
logistic regression analysis. A multivariate logistic regression
model was built using a stepwise approach. All covariates
with p values <0.1 were included in the stepwise analysis. A
p value <0.05 was used as the selection criterion.
The association between the variables collected
through the questionnaire and the number of seasonal
ﬂu vaccination uptakes over the six consecutive seasons
from 2008/2009 to 2013/2014 was instead investigated
with univariate Poisson regression analysis. A multivariate Poisson model was built using a manual stepwise
approach. All covariates with p values <0.1 were included
in the stepwise analysis. A p value <0.05 was used as the
selection criterion.
All tests were two-tailed, and a p value <0.05 was used
to represent signiﬁcance.
Ethics
The study was approved by the Regional Ethics
Committee of Liguria. All demographic, professional
and clinical data were completely anonymised and were
analysed according to privacy legislation.18
RESULTS
Characteristics of study population and self-reported
adherence to seasonal flu vaccination
A total of 830 HCWs (10.1%) out of 8248 completed the
survey. Table 1 summarises the sociodemographic, professional and anamnestic characteristics of the study population and the self-reported adherence to ﬂu vaccination in
2013/2014 and in all the previous seasons. The mean age
of the study population was 46.8 years. Most of the respondents were nurses (79.3%), professionals working in the
medical area, and degree holders (72.5%). About 30% of
the participants reported that they smoked, and 28.2%
had at least one chronic disease.
The proportion of subjects who had received a ﬂu vaccination in the 2013/2014 season was 26.4%. A total of
104 subjects (12.5%) were vaccinated throughout the
course of all six seasons. In contrast, 402 subjects
(48.4%) were never vaccinated during the study period.
Reasons for having been vaccinated or not in the 2013/
2014 season
The reasons for having been vaccinated or not in the
2013/2014 season are outlined in ﬁgure 1A, B, respectively.
The three main reasons for being vaccinated were:
‘family protection’ (53.9%), ‘to avoid ﬂu’ (53.4%), and
‘to protect patients’ (35.2%).
The reasons most commonly given for missing immunisation were: ‘disagree to vaccination’ (34.5%), ‘protective efﬁcacy depends on circulating strain’ (30.8%), and
‘sub-optimal protective efﬁcacy’ (22.7%).
Durando P, et al. BMJ Open 2016;6:e010779. doi:10.1136/bmjopen-2015-010779

Agreement or disagreement of the study participants with
the statements exploring their knowledge of, beliefs about
and attitudes to the flu burden and the available flu
vaccines
Data on the agreement or disagreement of the study
participants with the statements exploring their knowledge, beliefs and attitudes regarding the ﬂu burden and
the available ﬂu vaccines are summarised in table 2.
Most of the respondents disagreed that the ﬂu vaccine is
safe (68.6%), and nearly half of the study population
was concerned by the adverse events following vaccination or the systemic and local reactions related to

Table 1 Sociodemographic, professional and anamnestic
characteristics of study population
Variable

N

%

Age (years)
Mean (SD)
46.8 (8.7)
Gender
Male
245/829
29.6
Female
584/829
70.4
Level of education
No degree
226/823
27.5
Degree
597/823
72.5
Health organisation
IRCCS AOU San Martino–IST
234/830
28.2
LHU Genoa
596/830
71.8
Occupation category
Medical doctor
89/821
10.8
Nurse
651/821
79.3
Other healthcare worker
81/821
9.9
Specialisation
Other
148/810
18.3
Surgical
146/810
18.0
Medical
516/810
63.7
Smoker
Yes
236/784
30.1
No
548/784
69.9
At least one chronic disease
Yes
234/830
28.2
No
596/830
71.8
Vaccination coverage from season 2008/2009 to season
2013/2014
Season 2013/2014
219/830
26.4
Season 2012/2013
213/830
25.6
Season 2011/2012
240/830
28.9
Season 2010/2011
231/830
27.8
Season 2009/2010
243/830
29.3
Season 2008/2009
261/830
31.4
Number of flu vaccination uptakes from season 2008/2009
to 2013/2014
0 uptake (never vaccinated)
402/830
48.4
1 uptake
90/830
10.9
2 uptakes
92/830
11.1
3 uptakes
83/830
10.0
4 uptakes
35/830
4.2
5 uptakes
24/830
2.9
6 uptakes (always vaccinated)
104/830
12.5
LHU, local health unit.
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Figure 1 Reasons for having
been vaccinated (A) or not
vaccinated (B) during the 2013/
2014 season.

vaccine administration. The majority of respondents disagreed that the vaccine is effective (62.6%) and that
HCWs should receive a ﬂu shot every year (64.4%), even
though they agreed with the statements that ﬂu can lead
to a nosocomial outbreak (79.3%) and HCWs can transmit ﬂu to patients (64.5%).
Alternative strategies, such as the mandatory use of surgical masks by unvaccinated HCWs during the ﬂu season
and compulsory annual vaccination, were agreed with by
65.7% and 50.3% of the respondents, respectively.
Most (81%) of the HCWs believed that pharmaceutical companies inﬂuence decisions about public health
policies on ﬂu vaccination.
Association between variables and seasonal flu
vaccination uptake in the 2013/2014 season and
self-reported number of seasonal flu vaccination uptakes
from the 2008/2009 to 2013/2014 seasons
The univariate analysis of sociodemographic, professional
and anamnestic characteristics of the participants, their
4

agreement or disagreement with the statements assessing
their knowledge, beliefs and attitudes, and (i) the seasonal
ﬂu vaccination uptake in the 2013/2014 season, as well as
(ii) the self-reported number of seasonal ﬂu vaccination
uptakes from 2008/2009 to 2013/2014 are summarised in
table 3. At univariate analysis, all variables except concomitant chronic diseases, smoking, access to immunisation services, belief that ﬂu can lead to a nosocomial outbreak,
and mandatory surgical masks for unvaccinated HCWs in
healthcare settings during the ﬂu season showed a signiﬁcant association with the uptake of ﬂu vaccination in the
2013/2014 season.
With regard to the self-reported number of vaccination uptakes from season 2008/2009 to season 2013/
2014, signiﬁcant associations were found for all variables
except the belief that mandatory surgical masks for
unvaccinated HCWs should be implemented in a healthcare setting.
The variables reported in table 4 were selected by
means of stepwise multivariate logistic analysis for the
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Table 2 Agreement or disagreement of study participants
with the statements exploring their knowledge of, beliefs about
and attitudes to the flu burden and the available flu vaccines
Variable

N

%

Vaccine is safe
Agree
237
31.4
Disagree
517
68.6
Vaccine is effective
Agree
277
37.4
Disagree
464
62.6
Flu is a potentially serious disease
Agree
354
47.3
Disagree
394
52.7
Healthcare workers have a higher risk of getting flu
Agree
363
48.9
Disagree
380
51.1
Healthcare workers can transmit flu to patients
Agree
476
64.5
Disagree
262
35.5
Healthcare workers should receive a flu vaccination every
year
Agree
267
35.6
Disagree
482
64.4
Flu vaccination should be recommended to pregnant women
in the second and third trimester
Agree
159
21.6
Disagree
578
78.4
I’m concerned by adverse events from flu vaccination
Agree
365
49.4
Disagree
376
50.7
I’m concerned by local or systemic reactions from flu
vaccination
Agree
380
51.3
Disagree
361
48.7
I consider the vaccine service and the flu vaccine to be easily
accessible
Agree
169
23.2
Disagree
559
76.8
I believe I can play a role in the vaccination of my colleagues
and patients
Agree
297
40.7
Disagree
433
59.3
I believe that pharmaceutical companies influence decisions
about vaccination strategy
Agree
598
81.2
Disagree
138
18.7
I know the national recommendations for the prevention of flu
Agree
501
69.1
Disagree
224
30.9
Flu can lead to a nosocomial outbreak
Agree
577
79.3
Disagree
151
20.7
I believe that mandatory flu vaccination should be
implemented in healthcare settings
Agree
370
50.3
Disagree
366
49.7
I believe that mandatory surgical masks for unvaccinated
healthcare workers should be implemented in healthcare
settings during the flu season
Agree
484
65.7
Disagree
253
34.3
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uptake of ﬂu vaccination in the 2013/2014 season.
Factors such as being a medical doctor and agreeing
with the statements ‘ﬂu vaccine is safe’, ‘healthcare
workers have a major risk of getting ﬂu’ and ‘healthcare
workers should receive ﬂu vaccination every year’ were
independently associated with ﬂu vaccination uptake. In
contrast, agreeing with the statement ‘I believe that
pharmaceutical companies inﬂuence decisions about vaccination strategy’ represented a barrier to vaccination.
The variables summarised in table 5 were identiﬁed by
means of stepwise multivariate Poisson analysis for
number of ﬂu vaccination uptakes from the 2008/2009
to the 2013/2014 season. The ﬁnal model demonstrated
that factors such as higher level of education, being a
medical doctor, having at least one chronic disease, and
agreeing with the statements ‘vaccine is safe’, ‘healthcare
workers have a major risk of getting ﬂu’, ‘healthcare
workers should receive ﬂu vaccination every year’, ‘I consider accessibility to immunisation services to receive ﬂu
vaccination to be easy’ and ‘I believe that mandatory ﬂu
vaccination should be implemented in healthcare settings’ were signiﬁcantly associated with a higher number
of ﬂu vaccination uptakes between the seasons 2008/
2009 and 2013/2014 (table 5).
DISCUSSION
Several studies performed in recent years have sought to
identify the factors that explain the insufﬁcient adherence to ﬂu vaccination among HCWs, in order to plan
more effective strategies to improve immunisation rates
in this high-risk work category in Western countries.19–24
Our results conﬁrm the critical issue of ‘loyalty’ to ﬂu
immunisation in HCWs from the two healthcare facilities
involved in the survey: almost half of the study population self-reported never having a ﬂu vaccination in the
seasons between 2008/2009 and 2013/2014. In contrast,
only 12.5% of the participants showed constant ‘loyalty’
to this fundamental immunisation practice. The very low
compliance with vaccination recorded in our survey is in
line with data reported by other Italian and European
investigations.11 25 26 Furthermore, as already demonstrated in other Italian surveys, adherence to ﬂu vaccination recommendations decreased in the seasons
between 2008/2009 and 2013/2014.14 16
With regard to motivations to be vaccinated in the
2013/2014 season, we found that the main reasons for
vaccination uptake were self-protection and protection
of family, whereas patient protection, adhesion to the
recommendations by the Ministry of Health and avoiding organisational problems were weaker driving factors.
These ﬁndings highlight a prevalent individual approach
to immunisation among HCWs, whereas both institutional and ethical aspects were clearly undervalued. Our
results are superimposable on those reported in a review
of 25 studies on attitudes and predictors of ﬂu
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Table 3 Univariate analysis of variables associated with seasonal flu vaccination uptake in the 2013/2014 season and
number of seasonal flu vaccination uptakes in the seasons from 2008/2009 to 2013/2014
Variable

2013/2014 season
Unadjusted OR (95% CI)

p Value

Age (years)
≤Median
Ref
>Median
1.55 (1.09 to 2.2)
0.01
Gender
Female
Ref
Male
1.99 (1.44 to 2.76)
<0.001
Level of education
No degree
Ref
Degree
2.04 (1.4 to 3.03)
<0.001
Occupation category
Other worker
Ref
Medical doctor
5.34 (3.39 to 8.52)
<0.001
Specialisation
Non-medical
Ref
Medical
1.48 (1.07 to 2.08)
0.02
At least one chronic disease
No
Ref
Yes
1.21 (0.86 to 1.69)
0.27
Smoker
No
Ref
Yes
0.95 (0.67 to 1.34)
0.76
Vaccine is safe
Disagree
Ref
Agree
7.14 (5.02 to 10.24)
<0.001
Vaccine is effective
Disagree
Ref
Agree
5.84 (4.12 to 8.34)
<0.001
Influenza is a potentially serious disease
Disagree
Ref
Agree
2.7 (1.94 to 3.8)
<0.001
Healthcare workers have a higher risk of getting flu
Disagree
Ref
Agree
2.86 (2.03 to 4.04)
<0.001
Healthcare workers can transmit flu to patients
Disagree
Ref
Agree
2.2 (1.53 to 3.22)
<0.001
Healthcare workers should receive a flu vaccination every year
Disagree
Ref
Agree
6.06 (4.27 to 8.65)
<0.001
Flu vaccination should be recommended to pregnant women in the second and
Disagree
Ref
Agree
1.87 (1.28 to 2.71)
0.001
I’m concerned by adverse events from flu vaccination
Disagree
Ref
Agree
0.41 (0.29 to 0.57)
<0.001
I’m concerned by local or systemic reactions from flu vaccination
Disagree
Ref
Agree
0.43 (0.31 to 0.6)
<0.001
I consider vaccination services and flu vaccine to be easily accessible
Disagree
Ref
Agree
1.25 (0.86 to 1.82)
0.24
I believe I can play a role in the vaccination of my colleagues and patients
Disagree
Ref
Agree
2.21 (1.59 to 3.08)
<0.001

6

Seasons from 2008/2009 to 2013/2014
Unadjusted IRR (95% CI)
p Value
Ref
1.14 (1.08 to 1.21)

<0.001

Ref
1.25 (1.18 to 1.32)

<0.001

Ref
1.24 (1.16 to 1.32)

<0.001

Ref
1.55 (1.45 to 1.65)

<0.001

Ref
1.13 (1.07 to 1.19)

<0.001

Ref
1.17 (1.1 to 1.23)

<0.001

Ref
0.91 (0.86 to 0.97)

0.004

Ref
1.71 (1.62 to 1.81)

<0.001

Ref
1.68 (1.58 to 1.77)

<0.001

Ref
1.36 (1.29 to 1.44)

<0.001

Ref
1.43 (1.35 to 1.51)

<0.001

Ref
1.28 (1.2 to 1.36)

<0.001

Ref
1.82 (1.72 to 1.93)
third trimester
Ref
1.21 (1.14 to 1.29)

<0.001

<0.001

Ref
0.8 (0.76 to 0.85)

<0.001

Ref
0.75 (0.7 to 0.79)

<0.001

Ref
1.08 (1.01 to 1.15)

0.02

Ref
1.29 (1.22 to 1.36)

<0.001
Continued
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Table 3 Continued
Variable

2013/2014 season
Unadjusted OR (95% CI)

p Value

Seasons from 2008/2009 to 2013/2014
Unadjusted IRR (95% CI)
p Value

I believe that pharmaceutical companies influence decisions about vaccination strategy
Disagree
Ref
Ref
Agree
0.22 (0.15 to 0.33)
<0.001
0.68 (0.65 to 0.73)
<0.001
I know the national recommendations for the prevention of flu
Disagree
Ref
Ref
Agree
1.7 (1.17 to 2.5)
0.005
1.1 (1.04 to 1.18)
<0.001
Flu can lead to a nosocomial outbreak
Disagree
Ref
Ref
Agree
0.79 (0.54 to 1.69)
0.23
0.93 (0.87 to 1)
0.04
I believe that mandatory flu vaccination should be implemented in healthcare settings
Disagree
Ref
Ref
Agree
3.24 (2.3 to 4.62)
<0.001
1.53 (1.44 to 1.62)
<0.001
I believe that mandatory surgical masks for unvaccinated healthcare workers should be implemented in healthcare settings
during the flu season
Disagree
Ref
Ref
Agree
1.23 (0.87 to 1.75)
0.24
1.05 (0.99 to 1.11)
0.12
IRR, Incidence Rate Ratio.

vaccination among HCWs employed in hospital: the
authors found that self-protection was the most important self-declared reason for HCWs to be vaccinated
against ﬂu.27 More recently, other Italian researchers
have demonstrated that self-protection and protection of
family members and other people close to HCWs are
main factors motivating HCWs to receive ﬂu
vaccination.28
With respect to professionals who did not take up seasonal ﬂu vaccination, concerns about the efﬁcacy of ﬂu
immunisation, fear of adverse events, and lack of
concern about the seriousness of ﬂu were the most
common reasons for refusing the ﬂu shot. Our ﬁndings
are in line with previous international studies.27
Moreover, a recent Italian study highlighted that HWCs
Table 4 Factors independently associated with seasonal
flu vaccination uptake in the 2013/2014 season at
multivariate logistic regression analysis
Variable

OR (95% CI)

Occupation category
(medical doctors vs other
healthcare workers)
Vaccine is safe (agree vs
disagree)
Healthcare workers have a
higher risk of getting flu
(agree vs disagree)
Healthcare workers should
receive flu vaccination every
year (agree vs disagree)
I believe that pharmaceutical
companies influence
decisions about vaccination
strategy (agree vs disagree)

2.56 (1.39 to 4.73)

p
Value
0.003

3.61 (2.35 to 5.56)

<0.001

1.61 (1.05 to 2.47)

0.03

3.07 (1.99 to 4.74)

<0.001

0.35 (0.22 to 0.57)

<0.001
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who refused vaccination have a greater tendency to
believe that the vaccine could have serious side effects.28
Interestingly, in our study, a general disagreement with
vaccination appears to be the main motivation for refusing ﬂu vaccination. Although data on the diffusion of
so-called ‘vaccine hesitancy’ among HCWs are not available, the European Centre for Disease Prevention and
Table 5 Factors independently associated with the
number of seasonal flu vaccination uptakes from the 2008/
2009 to the 2013/2014 season in multivariate Poisson
regression analysis
p
Value

Variable

IRR (95% CI)

Level of education (degree
vs no degree)
Occupation category
(medical doctors vs other
healthcare workers)
At least one chronic disease
(yes vs no)
Vaccine is safe (agree vs
disagree)
Healthcare workers have a
higher risk of getting flu
(agree vs disagree)
Healthcare workers should
receive flu vaccination every
year (agree vs disagree)
I consider vaccination
services and flu vaccine to
be easily accessible (agree
vs disagree)
I believe that mandatory flu
vaccination should be
implemented in healthcare
settings (agree vs disagree)

1.14 (1.05 to 1.23) <0.001
1.17 (1.07 to 1.24) <0.001

1.18 (1.1 to 1.35)

<0.001

1.39 (1.29 to 1.48) <0.001
1.11 (1.04 to 1.18)

0.002

1.47 (1.37 to 1.58) <0.001

1.13 (1.05 to 1.22) <0.001

1.22 (1.14 to 1.31) <0.001
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Control recently studied this phenomenon and found
out that the major determinants among European
HWCs are concerns about vaccine safety, in particular
with respect to ﬂu vaccine, and mistrust of pharmaceutical industries, governments, health authorities and
research.29 Moreover, in the same study, some HCWs
reported being against vaccination in general.
Multivariate logistic regression analysis further demonstrated that agreement with the safety of ﬂu vaccine
represented a fundamental driver for ﬂu vaccination
(OR 3.61, p<0.0001). The prevalent role of vaccine
safety in determining ﬂu vaccination adherence has
been previously reported;19 26 in Italy, this critical issue
may be attributable, at least partially, to the widespread
and sometimes distorted coverage by the Italian media
on both the A/H1N1v MF59-adjuvanted ﬂu vaccine
during the 2009 pandemic and other seasonal adjuvanted formulations during the 2012/2013 season.30 31
A further major driver to seasonal ﬂu vaccination was
the agreement that it is the ethical duty of HCWs to
receive ﬂu vaccination annually (OR 3.07, p<0.001).
This ﬁnding supports the results of another Italian study
recently carried out among HWCs.24
The only professional characteristic that was independently associated with adherence to ﬂu vaccination
recommendations in the 2013/2014 season was being a
medical doctor (OR 2.56, p=0.003). Several studies have
previously shown that the acceptance of ﬂu vaccination
is higher among physicians than among other HCWs,
including nurses.16 19 27
Furthermore, the belief that pharmaceutical companies inﬂuence immunisation was an independent obstacle
to ﬂu vaccination adherence in 2013/2014 (OR 0.35,
p<0.001). Very few studies have investigated this issue, but
a qualitative survey conducted among more than 3000
Canadian HCWs identiﬁed the speciﬁc role of vaccinemanufacturing companies in presenting the potential
threats associated with the A/H1N1v ﬂu pandemic as
a barrier theme to obtain pandemic ﬂu vaccine.32
Furthermore, as already mentioned, the European Centre
for Disease Prevention and Control reported that HCWs
mistrust pharmaceutical companies because of their ﬁnancial interests, perceived insufﬁcient communication about
side effects, and exertion of pressure on doctors.29
Finally, we found that agreeing that there is a higher
risk of HCWs getting ﬂu (OR 1.61, p=0.03) represented
an independent driver for vaccination adherence, supporting the need to improve the familiarity of this target
population with ﬂu epidemiology and the associated
occupational risks in the healthcare setting.20
Interestingly, all factors associated with vaccination
adherence in 2013/2014, except for believing that
pharmaceutical companies inﬂuence immunisation strategies, appeared to be associated with the number of ﬂu
vaccine uptakes self-reported by respondents between
seasons 2008/2009 and 2013/2014, in the multivariate
Poisson regression. Other demographic factors associated with an increase in the number of ﬂu vaccination
8

uptakes were having a degree and being affected by at
least one chronic disease. These ﬁndings are consistent
with other studies showing that HCWs affected by
chronic comorbidities, such as diabetes or cardiovascular
diseases, were more likely to be vaccinated against seasonal ﬂu. The same was reported for HCWs with respect
to their level of education.24 27
Similarly, a further relevant variable associated with
adherence to ﬂu vaccination recommendations is access
to immunisation services to receive the ﬂu vaccine.27
The last factor associated with an increase in the
number of ﬂu vaccination uptakes was agreeing with
mandatory ﬂu vaccination (IRR 1.22, p<0.001); with
respect to this issue, currently under debate in the scientiﬁc and public health community,33 34 it is noteworthy
that 50.3% of the participants in our study agreed with
the implementation of a compulsory seasonal vaccination strategy in healthcare settings. Interestingly, this
observation is in disagreement with previous data reporting that mandatory vaccination programmes were in fact
badly perceived by European HCWs.35
Some limitations of this study need to be highlighted.
The main one is the design of the survey, which was conducted using a convenience sample through a selfadministered web questionnaire, therefore limiting the
generalisability of the results. Further limitations are the
recall bias of the HCWs reporting ﬂu vaccination uptake
between the 2008/2009 and 2013/2014 seasons, and the
phrasing of some questions investigating knowledge,
belief and attitude of HCWs, as they could have led the
answers of the participants.
In contrast, the high number of participants in the
survey and the number of items investigated represent
two strengths of our study.
In conclusion, our results allow us to better understand the determinants of adherence to seasonal ﬂu
vaccination among Italian HCWs. These ﬁndings should
also be used to customise and improve any future promotion campaigns, in order to overcome the identiﬁed
barriers to immunisation. Indeed, educational and promotion programmes, as well as speciﬁc occupational counselling, should aim to discuss and eliminate some current
misconceptions among HCWs that may limit their adherence to annual immunisation, such as those concerning
the safety of ﬂu vaccines. This kind of intervention might
be more effective than addressing knowledge gaps about
ﬂu and the characteristics of vaccine formulations, which
emerged as marginal obstacles to vaccination.
Twitter Follow Cristiano Alicino at @CriAlicino
Acknowledgements We thank all the healthcare workers who agreed to
participate in this survey. We thank Eva Scopigno for copyediting the
manuscript.
Contributors PD conceived and designed the study and drafted and revised
the paper. CA designed the research, cleaned and analysed the data, and
drafted and revised the paper. GD and IB cleaned and analysed the data and
drafted and revised the paper. AMB and RI designed the research, collected
the data and revised the paper. MZ collected the data and revised the paper.

Durando P, et al. BMJ Open 2016;6:e010779. doi:10.1136/bmjopen-2015-010779

Downloaded from http://bmjopen.bmj.com/ on May 23, 2016 - Published by group.bmj.com

Open Access
MM revised the paper. AT, CP and EM cleaned the data and revised the paper.
AO designed the research and revised the paper. LS conceived and designed
the study and revised the paper. All authors read and approved the final
manuscript.
Funding This research received no specific grant from any funding agency in
the public, commercial or not-for-profit sectors.

14.

15.
16.

Competing interests None declared.
Patient consent Obtained.

17.

Ethics approval The study was approved by the Regional Ethics Committee
of Liguria.
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement No additional data are available.
Open Access This is an Open Access article distributed in accordance with
the terms of the Creative Commons Attribution (CC BY 4.0) license, which
permits others to distribute, remix, adapt and build upon this work, for
commercial use, provided the original work is properly cited. See: http://
creativecommons.org/licenses/by/4.0/

18.
19.
20.

21.

REFERENCES
1.
2.
3.
4.

5.
6.

7.
8.

9.

10.
11.

12.
13.

Vanhems P, Voirin N, Bénet T, et al. Detection of hospital outbreaks
of influenza-like illness based on excess of incidence rates
compared to the community. Am J Infect Control 2014;42:1325–7.
Régis C, Voirin N, Escuret V, et al. Five years of hospital based
surveillance of influenza-like illness and influenza in a short-stay
geriatric unit. BMC Res Notes 2014;21:7–99.
Mytton OT, Rutter PD, Mak M, et al. Mortality due to pandemic
(H1N1) 2009 influenza in England: a comparison of the first and
second waves. Epidemiol Infect 2012;140:1533–41.
Voirin N, Barret B, Metzger MH, et al. Hospital-acquired influenza: a
synthesis using the Outbreak Reports and Intervention Studies of
Nosocomial Infection (ORION) statement. J Hosp Infect
2009;71:1–14.
Salgado CD, Farr BM, Hall KK, et al. Influenza in the acute hospital
setting. Lancet Infect Dis 2002;2:145–55.
Van Buynder PG, Konrad S, Kersteins F, et al. Healthcare worker
influenza immunization vaccinate or mask policy: strategies for cost
effective implementation and subsequent reductions in staff
absenteeism due to illness. Vaccine 2015;33:1625–8.
World Health Organization. Influenza vaccines. Wkly Epidemiol Rec
2002;77:230–9.
Harper SA, Fukuda K, Uyeki TM, et al. Advisory Committee on
Immunization Practices (ACIP), Centers for Disease Control and
Prevention (CDC). Prevention and control of influenza.
Recommendations of the Advisory Committee on Immunization
Practices (ACIP). MMWR Recomm Rep 2005;29:54:1–40.
Italian Ministry of Health. Prevention and control of influenza:
recommendations for the 2014–2015 season. http://www.
trovanorme.salute.gov.it/norme/renderNormsanPdf;
jsessionid=Kxf0vnDWZY8r+heOUEWwKw__.sgc4-prd-sal?
anno=0&codLeg=49871&parte=1%20&serie= (accessed 4 Dec
2015).
National Advisory Committee on Immunization. Canadian
Immunization Guide. http://www.phac-aspc.gc.ca/publicat/cig-gci/
index.html (accessed 4 Dec 2015).
Mereckiene J, Cotter S, Nicoll A, et al. VENICE project gatekeepers
group. Seasonal influenza immunisation in Europe. Overview of
recommendations and vaccination coverage for three seasons:
pre-pandemic (2008/09), pandemic (2009/10) and post-pandemic
(2010/11). Euro Surveill 2014;19:20780.
Blank PR, Schwenkglenks M, Szucs TD. Vaccination coverage rates
in eleven European countries during two consecutive influenza
seasons. J Infect 2009;58:446–58.
Prato R, Tafuri S, Fortunato F, et al. Vaccination in healthcare
workers: an Italian perspective. Expert Rev Vaccines
2010;9:277–83.

Durando P, et al. BMJ Open 2016;6:e010779. doi:10.1136/bmjopen-2015-010779

22.
23.

24.
25.
26.
27.
28.

29.
30.

31.
32.

33.
34.
35.

Amodio E, Restivo V, Firenze A, et al. Can influenza vaccination
coverage among healthcare workers influence the risk of nosocomial
influenza-like illness in hospitalized patients? J Hosp Infect
2014;86:182–7.
Fortunato F, Tafuri S, Cozza V, et al. Low vaccination coverage
among Italian healthcare workers in 2013. Hum Vaccin Immunother
2015;11:133–9.
Alicino C, Iudici R, Barberis I, et al. Influenza vaccination among
healthcare workers in Italy. Hum Vaccin Immunother
2015;11:95–100.
Herzog R, Álvarez-Pasquin MJ, Díaz C, et al. Are healthcare
workers’ intentions to vaccinate related to their knowledge,
beliefs and attitudes? A systematic review. BMC Public Health
2013;13:154.
Italian Law decree n.196, 30 June 2003 (article 24). http://www.
camera.it/parlam/leggi/deleghe/03196dl.htm (accessed 4 Dec 2015).
Bellia C, Setbon M, Zylberman P, et al. Healthcare worker
compliance with seasonal and pandemic influenza vaccination.
Influenza Other Respir Viruses 2013;7(Suppl 2):97–104.
Riphagen-Dalhuisen J, Gefenaite G, Hak E. Predictors of
seasonal influenza vaccination among healthcare workers in
hospitals: a descriptive meta-analysis. Occup Environ Med
2012;69:230–5.
Bonaccorsi G, Lorini C, Santomauro F, et al. Predictive factors
associated with the acceptance of pandemic and seasonal influenza
vaccination in health care workers and students in Tuscany, Central
Italy. Hum Vaccin Immunother 2013;9:2603–12.
Lehmann BA, Ruiter RA, Chapman G, et al. The intention to get
vaccinated against influenza and actual vaccination uptake of Dutch
healthcare personnel. Vaccine 2014;32:6986–91.
Lehmann BA, Ruiter RA, Van Dam D, et al. Sociocognitive
predictors of the intention of healthcare workers to receive the
influenza vaccine in Belgian, Dutch and German hospital
settings.
J Hosp Infect 2015;89:202–9.
Barbadoro P, Marigliano A, Di Tondo E, et al. Determinants of
influenza vaccination uptake among Italian healthcare workers. Hum
Vaccin Immunother 2013;9:911–16.
Sydnor E, Perl TM. Healthcare providers as sources of vaccinepreventable diseases. Vaccine 2014;32:4814–22.
Maltezou HC, Poland GA. Vaccination policies for healthcare
workers in Europe. Vaccine 2014;32:4876–80.
Hollmeyer HG, Hayden F, Poland G, et al. Influenza vaccination of
health care workers in hospitals--a review of studies on attitudes and
predictors. Vaccine 2009;27:3935–44.
Bonaccorsi G, Santomauro F, Porchia BR, et al. Beliefs and
opinions of health care workers and students regarding influenza
and influenza vaccination in Tuscany, Central Italy. Vaccines (Basel)
2015;3:137–47.
European Centre for Disease Prevention and Control. Vaccine
hesitancy among healthcare workers and their patients in Europe—a
qualitative study. Stockholm: ECDC, 2015.
Italian Ministry of Health. Press release 17th October 2012. http://
www.salute.gov.it/portale/news/p3_2_4_1_1.jsp?lingua=italiano&
menu=salastampa&p=comunicatistampa&id=3738 (accessed
4 Dec 2015).
Italian Ministry of Health. Press release 24th October 2012. http://www.
salute.gov.it/portale/news/p3_2_4_1_1.jsp?lingua=italiano&menu=
salastampa&p=comunicatistampa&id=3745 (accessed 4 Dec 2015).
Prematunge C, Corace K, McCarthy A, et al. Qualitative
motivators and barriers to pandemic vs. seasonal influenza
vaccination among healthcare workers: a content analysis. Vaccine
2014;32:7128–34.
Galanakis E, D’Ancona F, Jansen A, et al. The issue of mandatory
vaccination for healthcare workers in Europe. Expert Rev Vaccines
2014;13:277–83.
Dubov A, Phung C. Nudges or mandates? The ethics of mandatory
flu vaccination. Vaccine 2015;33:2530–5.
Lukas K. Factors influencing healthcare professionals’ willingness to
be vaccinated; European Union Geriatric Medicine Society.
Rotterdam, the Netherlands, poster presented at the 10th Congress
of The European Union Geriatric Medicine Society, 17–19
September 2014.

9

Downloaded from http://bmjopen.bmj.com/ on May 23, 2016 - Published by group.bmj.com

Determinants of adherence to seasonal
influenza vaccination among healthcare
workers from an Italian region: results from a
cross-sectional study
P Durando, C Alicino, G Dini, I Barberis, A M Bagnasco, R Iudici, M
Zanini, M Martini, A Toletone, C Paganino, E Massa, A Orsi and L Sasso
BMJ Open 2016 6:

doi: 10.1136/bmjopen-2015-010779
Updated information and services can be found at:
http://bmjopen.bmj.com/content/6/5/e010779

These include:

References

This article cites 28 articles, 1 of which you can access for free at:
http://bmjopen.bmj.com/content/6/5/e010779#BIBL

Open Access

This is an Open Access article distributed in accordance with the terms of
the Creative Commons Attribution (CC BY 4.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial
use, provided the original work is properly cited. See:
http://creativecommons.org/licenses/by/4.0/

Email alerting
service

Receive free email alerts when new articles cite this article. Sign up in the
box at the top right corner of the online article.

Topic
Collections

Articles on similar topics can be found in the following collections
Health services research (952)
Infectious diseases (422)
Occupational and environmental medicine (209)
Public health (1538)

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions
To order reprints go to:
http://journals.bmj.com/cgi/reprintform
To subscribe to BMJ go to:
http://group.bmj.com/subscribe/

