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Abstract

Background: Despite consistent recommendations by all Public Health Authorities in support of annual influenza
vaccination for at-risk categories, there is still a low uptake of influenza vaccine in these groups including health
care workers (HCWs). Aim of this observational two-phase study was to estimate the immunization rates for influenza
in four subsequent seasons and for pandemic H1N1 influenza in HCWs of a University Hospital, and to investigate its
distribution pattern and the main determinants of immunization. Phase 1 data collection was performed in 2009–2010,
during the peak of H1N1 pandemic. Phase 2 data collection, aimed to investigate seasonal influenza vaccination
coverage in the three seasons after pandemic, was performed in 2012–2013.

Methods: The overall H1N1 vaccination rate was derived by the Hospital immunization registry. In 2010, the personnel
of three Departments (Infectious Diseases, Pediatrics and Gynecology/Obstetrics) completed a survey on influenza. A
second-phase analysis was performed in 2012 to investigate influenza vaccination coverage in three consecutive seasons.

Results: The first-phase survey showed a low coverage for influenza in all categories (17 %), with the lowest rate in nurses
(8.1 %). A total of 37 % of health care workers received H1N1 vaccine, with the highest rate among physicians and the
lowest in nurses. H1N1 vaccination was closely related to the Department, being higher in the Department of Infectious
Diseases (53.7 %) and Pediatrics (42.4 %) than in Gynecology/Obstetrics (8.3 %). The second-phase survey showed the
lowest rate of influenza vaccination in 2012/13 season. The main reasons for not being vaccinated were “Unsure of the
efficacy of vaccine” and “Feel not at-risk of getting influenza or its complications”. Despite recommendations, influenza
vaccine uptake remains poor.

Conclusion: Immunization is largely perceived as a personal protection rather than a measure needed to prevent disease
spreading to at-risk patients. Compulsory vaccination against influenza should be considered as a possible strategy, at
least in health institutions where at-risk patients are admitted.

* Correspondence: antogianna@libero.it
1Medicine and Health Sciences Department, University of Molise,
Campobasso, Italy
2Department of Translational Medical Sciences, Section of Pediatrics,
University of Naples Federico II, Via S. Pansini, Naples 80100, Italy
Full list of author information is available at the end of the article

© 2015 Giannattasio et al. Open Access This article is distributed under the terms of the Creative Commons Attribution
4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public
Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in
this article, unless otherwise stated.

Giannattasio et al. BMC Infectious Diseases  (2015) 15:329 
DOI 10.1186/s12879-015-1090-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s12879-015-1090-x&domain=pdf
mailto:antogianna@libero.it
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Background
The trust in medical institutions and perceived efficacy
of official recommendations is central to the manage-
ment of infectious diseases like influenza [1]. Each year,
influenza continues to be an important source of mor-
bidity and mortality, with a heavy impact on National
Health Care System [2, 3]. Despite consistent recom-
mendations by all Public Health Authorities in support
of annual influenza vaccination for at-risk categories,
there is still a low uptake of influenza vaccine in these
groups including health care workers (HCWs) [4–6].
While influenza vaccination coverage in HCWs has pro-
gressively improved up to over 60 % in the 2010–2011
in U.S, in European Countries it continues to remain
low and far below the European Centers for Disease
Control and Prevention target objective of 75 % within
2014 [7, 8]. Recent evidence reported influenza vaccin-
ation rates ranging between 5.8 % (Greece 2006–07) and
35 % (Germany 2010–11) according to different influ-
enza season and country [9, 10].
During a pandemic, effective initiatives supporting

immunization are even more required by the Public
Health Authorities. The experience with 2009 H1N1 pan-
demic influenza showed a substantial failure of public
immunization [11]. H1N1 vaccination was actively and
freely offered to all at-risk groups, but it was poorly ac-
cepted [11–14]. In Spain, where the seasonal vaccination
coverage was 31 %, the rate recorded during the 2009
H1N1 pandemic season was father lower (22 %) [15].
Aim of this observational two-phase study was to esti-

mate the immunization rates for influenza in four subse-
quent seasons and for H1N1 influenza in HCWs of a
University Hospital, and to investigate its distribution
pattern and the main determinants of immunization.
Phase 1 data collection was performed in 2009–2010,
during the peak of H1N1 pandemic. Phase 2 data collec-
tion, aimed to investigate seasonal influenza vaccination
coverage in the three seasons after pandemic, was per-
formed in 2012–2013.

Methods
Study design and setting
This cross-sectional study was carried out at a tertiary-
care University Hospital in Southern Italy.
Before performing the survey, we calculated the rate of

vaccination against H1N1 influenza among the HCWs
of this University Hospital and in three Departments by
using computerized H1N1 immunization records avail-
able at our institution in 2009.
Successively, a cross-sectional face-to-face survey was

carried out in three Departments: Pediatrics, Infectious
Diseases, and Gynecology/Obstetrics (OBGYN). This
survey included two phases: in the phase 1, data on 2009
H1N1influenza vaccination and 2009–2010 seasonal

influenza vaccination were collected between December
2009 and January 2010 in the three selected Departments;
phase 2 was carried out in December 2012 and consisted
in a retrospective evaluation of influenza vaccination cover-
age in three seasons (2010–2011, 2011–2012, 2012–2013)
in the same Departments enrolled in phase 1. All staff phy-
sicians, residents, nurses, paramedics and administrative
personnel were invited to participate to the survey for a
total of about 400 HCWs in the phase 1. In phase 2, the
number of potentially participating HCWs was lower than
in 2009 (n = 352) because of the retirement of a percentage
of employees, mainly in the group of nurses/paramedics.

University Hospital H1N1 vaccination rate: computerized
immunization records
According to the indications by the Italian Ministry of
Health, 2009 H1N1 influenza vaccine was offered free of
charge to all HCWs of the University Hospital in their
workplaces. Immunization was actively encouraged by
information campaign and other initiatives. A specific
Local Pandemic Committee was established with the
aim of informing about H1N1 infection, promoting
vaccination and updating personnel on the course
and risks of pandemic flu. To calculate the overall
vaccination rate, the computerized immunization re-
cords provided by the Department of Human Re-
sources of the University Hospital was related to the
total number of HCWs employed in this University
Hospital in 2009. Using these computerized data,
H1N1 vaccine uptake was specifically analysed accord-
ing to the health care category and according to the
Department where HCWs worked (Pediatrics, Infectious
Diseases, and OBGYN).

Survey on attitudes on influenza immunization and
vaccination coverage in HCWs of three University
Departments
In the phase 1 of the survey, data on attitudes about 2009
H1N1 and seasonal influenza, vaccination uptake, and de-
terminants of vaccination were collected through a ques-
tionnaire in three selected Departments (Pediatrics,
Infectious Diseases, and OBGYN). We used an anonymous
questionnaire consisting of a demographic section, profes-
sional category and 7 multiple-choice questions exploring
determinants and barriers to influenza vaccination. Some
questions required a yes/no response (e.g. “Did you receive
the pandemic H1N1 flu vaccination?”). Additional ques-
tions pertained the vaccination status for seasonal influ-
enza, reasons to be or not vaccinated with H1N1 vaccine,
concern about acquiring seasonal influenza and H1N1 ill-
ness and the source of information about H1N1 influenza
and vaccination. This questionnaire was prepared during
the pandemic flu season by AG and ALV and it was previ-
ously submitted to a small group of residents and nurses
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of the Department of Pediatrics to test its clarity of presen-
tation and reliability. Immediately after the peak of the
pandemic flu, the questionnaire was administered for five
consecutive days, starting from December 2009.
In the phase 2 of the study, performed in December

2012, a short version of the same questionnaire consist-
ing of only 5-questions was again administered to
HCWs of the same three Departments enrolled in phase
1, to evaluate influenza vaccination rates and main rea-
sons to be or not vaccinated in three post-pandemic sea-
sons (2010–2011, 2011–2012, and 2012–2013).
In both phases, the questionnaires were administered

face-to-face.
This observational study was reviewed and approved

by H1N1 Local Pandemic Committee of the University
Hospital, designed and performed in accordance with
the Declaration of Helsinki; ethical approval from a
formal institutional review board was not required, accord-
ing to local policies (http://www.comitatoeticofedericoii.it/
vademecum). All the physicians enrolled, who reported
their immunization status, signed a written informed
consent.

Statistical analysis
Influenza immunization rate was calculated as the pro-
portion of vaccinated subjects to the total number of in-
dividuals in the categories studied. Immunization rate
was calculated according to each Department and each
professional category. Face-to-face interview avoided
missing data.
Data are expressed as number and percentage or

means ± standard deviations (SD), as appropriate. Com-
parison of categorical and continuous variables was per-
formed using the Chi-square test and the Student t-test,
respectively. When the study groups were more than 2,
the ANOVA test was used for continuous variables and
Chi-square for categorical variables. A p value <0.05
was considered statistically significant. A STROBE
checklist for corss-sectional studies is available as add-
itional material (Additional file 1).

Results
University Hospital H1N1 vaccination rate: computerized
immunization records
According to data provided by the Department of
Human Resources, in 2009 the overall number of HCWs
of the University Hospital was 2557. According to data
provided by the computerized immunization records, a
total of 499 (19.5 %) HCWs received H1N1 vaccine. A
comparative evaluation of H1N1 vaccination coverage in
health care categories was as follows: 205/837 (24.5 %)
staff physicians, 143/750 (19.1 %) residents, 144/868
(16.6 %) nurses and paramedics, 7/102 (6.9 %) laboratory
and administrative personnel (p < 0.0001). When total

data on H1N1 vaccination obtained by the computerized
records were analysed in the three selected Departments,
we found that H1N1 vaccine uptake was closely not only
to the category of HCWs, but also to the belonging
Department (Table 1). Based on data provided by the
Department of Human Resources, the hospital work-
force in 2009 consisted of 213 HCWs in the Department
of Pediatrics, 59 in the Department of Infectious Dis-
eases and 137 in the Department of OBGYN (total num-
ber: 409). Specifically, immunization rate was 50.8 % in
Infectious Diseases Department, 40 % in Department of
Pediatrics and 6.6 % in OBGYN (p < 0.0001).

First-phase survey: Pattern of influenza vaccination and
determinants of vaccine uptake in three Departments
The phase 1 survey in the three selected Departments
(Pediatrics, Infectious Diseases, OBGYN) was com-
pleted by 300/409 (73 %) HCWs (66 males; mean age
44.3 ± 12.6 years). The response rate varied according to
the Department being 95 % in the Departments of
Pediatrics, 91.5 % in the Infectious Diseases Department
and 35 % in OBGYN. Overall, 132 participants were
physicians (45 staff physicians, 87 residents), 136 were
nurses or paramedics, and 32 were biologists or ad-
ministrative personnel. Demographic data, opinion on
the potential severity of influenza illness and influenza
vaccination rates are provided in Table 2. Seasonal in-
fluenza and H1N1 influenza vaccines uptake in 2009
was really low and nurses were the least immunized
category (Table 2). A close relation between H1N1
vaccination rate and the Department was found, being
vaccine uptake significantly higher in Infectious Dis-
eases (53.7 %) and Pediatrics (41.4 %) compared to
OBGYN Department (4.1 %) (p < 0.0001). When divided
in two groups according to age, H1N1 vaccination rate
was significantly higher in HCWs aged ≤35 years (46/102,
45.1 %) than in those >35 years (67/198, 33.8 %; p = 0.04).
No difference for seasonal vaccination rate between the
two age-groups was found, being the rate very low in
both groups.
Determinants of H1N1 vaccination are reported in

Fig. 1. The main reasons for H1N1 vaccine uptake were

Table 1 H1N1 vaccination rate in HCWs of three Departments
according to data derived from the computerized immunization
records of University Hospital

Number of HCWs receiving H1N1 vaccination

HCWs cathegory: Dept. Pediatrics
(n= 213)

Dept. Infectious
Diseases (n = 59)

Dept. OBGYN
(n = 137)

Physicians (n= 182) 56/95 (59 %) 15/22 (68.2 %) 9/65 (13.8 %)

Nurses/Paramedics
(n = 185)

24/93 (26 %) 13/32 (40.6 %) 0/60

Others (n = 42) 5/25 (20 %) 2/5 (40 %) 0/12

HCW = health care workers
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“belonging to an at-risk category” (Fig. 1a). Reasons for
not getting vaccination was scattered in different cat-
egories: lack of proof of “vaccine efficacy” was the main
reason of concern in physicians, while the pattern of
motivations against immunization was heterogeneous in
nurses (Fig. 1b).

Second-phase survey: Pattern of influenza vaccination
and determinants of vaccine uptake in three Departments
A total of 206/352 (58.5 %) HCWs (49 males; mean
age 41.3 ± 14.5 years) of the three Departments com-
pleted the second-phase survey. One-hundred and
thirty-four participants were physicians (46 staff phy-
sicians, 88 residents) and 72 were nurses/paramedics.
The lowest rate of influenza immunization was regis-
tered in 2012–2013 season, with a percentage of vac-
cinated HCWs of only 7.8 % (16/206), compared to
about a 15 % of vaccinated employees in the previous
two years (p = 0.03) (Table 3). In each season, influ-
enza vaccination coverage was higher in physicians
compared to residents and nurses (p < 0.05 in all
cases). However, vaccination rate within each HCWs
category differed according to the Department of
origin (Table 4).
Reasons for being vaccinated for seasonal influenza in-

cluded “I belong to a priority group for vaccination as
HCW” (31.25 %), “To avoid infecting patients” (31.25 %),
“Fear to be infected by influenza” (18.75 %), “To avoid
infecting relatives” (12.5 %), and “I have a chronic

disease” (6.25 %). No difference in response rates was
found between physicians and nurses. Reasons for not
receiving influenza vaccination were “Unsure of the
efficacy of this vaccination” (33.7 %), “Feel not at-risk
of getting influenza or its complications” (32.6 %),
“Fear of this vaccine” (7.9 %), “I don’t believe in
immunization” (7.4 %), or “Other reasons” (15.3 %).
Reasons did not differ among employees’ category, with
the exception of “I don’t believe in vaccines” (4.9 % in phy-
sicians versus 16.2 % in nurses, p = 0.02).

Discussion
Our survey performed at a large tertiary-care University
Hospital, where most patients are at increased risk for
influenza because of underlying conditions, yielded
worrying results considering the real low influenza vac-
cination coverage in a large sample of HCWs. This sce-
nario may lead to relevant clinical consequences. It is to
note that a substantial number of patients belonging to
at-risk groups were admitted at our University Hospital
because of H1N1 influenza indicating a massive number
of chronic patients with the putative dangerous infection
and the risk of spreading to patients with other risk con-
ditions [16].
In our study, no significant increase in vaccination

rates was observed during the 2009–2012 survey period.
Indeed, the lowest prevalence of influenza vaccination
was registered in this last season. Also during a pan-
demic, vaccination rate did not increase, and, although

Table 2 Demographic data, opinion regarding influenza and vaccination rates in 300 HCWs of three University Departments

HCWs:

Staff physicians Residents Nurses Othersa p

Number 45 87 136 32

Males, n (%) 21 (46.7) 21 (24.1) 28 (20.6) 6 (18.7) -

Mean age in years ± SD (range) 50 ± 9.3 (32–72) 28.7 ± 2.9 (25–44) 52.1 ± 7.4 (28–62) 43.1 ± 12.9 (24–60) -

Are you afraid of H1N1 flu?, n (%) 19 (42.2) 11 (12.6) 49 (36) 13 (40.6) 0.0002

Are you more afraid of H1N1 flu than seasonal flu?, n (%) 24 (53.3) 16 (18.4) 39 (28.7) 12 (37.5) 0.0004

Which were the sources of information on H1N1 flu?, n (%)b

- Television/newspapers 17 (37.8) 25 (28.7) 88 (64.7) 20 (62.5) <0.0001

- Scientific web-sites 24 (53.3) 56 (64.4) 25 (18.4) 17 (53.1) <0.0001

- Physicians of my hospital 27 (60) 58 (66.7) 68 (50) 18 (56.2) NS

- My primary care provider 9 (20) 4 (4.6) 24 (17.6) 2 (6.2) 0.01

- Other sources 15 (33.3) 1 (1.1) 5 (3.7) 2 (6.2) <0.0001

- No information 6 (13.3) 7 (8) 4 (2.9) 1 (3.1) NS

Did you receive seasonal flu vaccination this year?, n (%) 13 (28.9) 19 (21.8) 11 (8.1) 8 (25) 0.001

Did you receive H1N1 flu vaccination?, n (%) 27 (60) 41 (47.1) 37 (27.2) 8 (25) <0.0001

H1N1 vaccination rate in HCWs aged ≤35 years (%) 4 (14.8) 40 (97.6) 1 (2.7) 1 (12.5) <0.0001

H1N1 vaccination rate in HCWs aged >35 years (%) 23 (85.2) 1 (2.4) 36 (97.3) 7 (87.5) <0.0001
aOthers include receptionists, clinical administrators and biologists
bMore answers were possible
HCW = health care workers
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the rate was higher than for seasonal flu, H1N1 vaccin-
ation coverage was totally unsatisfactory.
In our study the vaccination rate appeared constantly low

and stable during the 2009–2012 survey period. A trend in
reduction was observed after the pandemic season and the
lowest prevalence of influenza vaccination was registered in
2012–2013 season. Although data on the immunization

rate before pandemic season is not available in out cohort,
we could postulate that, after the initial fear related to pan-
demic, the coverage returned to a low pre-pandemic rate
progressively moving far from the pandemic year.
Similar data come from other European and Italian

series, with about 15-16 % of H1N1 immunization rate
in HCWs [13, 17, 18].

Fig. 1 Reasons to be or not vaccinated against H1N1 influenza. a. Determinants of vaccination in 111 vaccinated HCWs. Response rate (%) to the
question “Why did you get H1N1 influenza vaccination?” (more answers were possible). ( ) Because I am a health care worker. ( ) To
protect my patients. ( ) Because I am worried of H1N1 flu. ( ) Because I have a chronic disease. ( ) Other reasons. b. Reasons for
missed vaccination in 189 non vaccinated HCWs. Response rate (%) to the question “Why did you miss H1N1 influenza vaccination?”
(more answers were possible). Other reasons included: pregnancy (I trimester), previous allergy to seasonal influenza vaccine, H1N1
influenza diagnosed before H1N1 vaccine availability.( ) I am not afraid of H1N1 infection. ( ) I am against vaccinations. ( ) I am
concerned about H1N1 vaccine side effects. ( ) I am concerned about H1N1 vaccine efficacy. ( ) Other reasons

Table 3 Overall 2009 H1N1 vaccination rate and 2010-2011-2012 seasonal influenza vaccination rates in three University Departments

Number of HCWs receiving influenza vaccination

Staff physicians (n= 46) Residents (n= 88) Nurses/paramedics (n= 72) p

2009 H1N1 influenza 30 (65.2 %) 18 (20.4 %) 21 (29.1 %) <0.0001

Seasonal 2010 influenza 17 (37 %) 10 (11.3 %) 4 (5.5 %) <0.05

Seasonal 2011 influenza 16 (34.8 %) 8 (9 %) 8 (11.1 %) <0.05

Seasonal 2012 influenza 8 (17.4 %) 4 (4.5 %) 4 (5.5 %) <0.05

Never vaccinated
against influenza

17 (37 %) 65 (73.8 %) 56 (77.8 %) <0.0001

HCWs = health care workers
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Both general population and HCWs showed a low grade
of acceptance of influenza vaccination due to public scepti-
cism, low trust in health’ authorities recommendation, low
perceived benefits of influenza vaccination for the individ-
ual and the community [11–14, 19]. Furthermore, personal
reasons for not getting influenza vaccination include doubt
about safety of vaccines, fear of adverse effects, feeling of
not being at risk. and lack of suitable time or location for
vaccination [20, 21]. In our study, concern regarding effi-
cacy and safety of influenza vaccination was the main rea-
son for not getting vaccination both for H1N1 and for
seasonal influenza. Furthermore, H1N1 vaccination
skepticism propagated through the media, ambiguous
messages between activist groups against vaccination,
Public Health Authorities, and Scientific Societies, and
a delay in the distribution of vaccines, might have con-
tributed to the widespread concern about this vaccin-
ation [7, 17]. Beliefs regarding vaccine efficacy in
preventing HCWs infection and reducing influenza
transmission to patients should be targeted through
educational efforts to increase support for influenza
vaccination.
We specifically analysed attitudes and barriers towards

pandemic and seasonal influenza vaccinations. Physicians

were more compliant with national recommendations for
influenza immunization, while nurses were less keen to re-
ceive vaccination. Similar results have been reported in
the other European and Italian surveys where the two
major predictors of vaccination for H1N1 influenza were:
type of occupation (being physician or, best, resident phys-
ician) and receiving seasonal influenza vaccine in the pre-
vious or current campaign [22]. This variability in
vaccination rates among different HCWs has not been re-
ported in U.S. where vaccination pattern did not differ be-
tween physicians, nurses and non-clinical staff [23].
Furthermore, we analysed vaccination coverage not only
according the HCWs category but also the department of
belonging. Department affiliation was the main deter-
minant for getting immunization compared to work cat-
egory. Such “Departmented” pattern of immunization,
observed in conditions of a similar exposure to the pan-
demic vaccine and a similar pattern of at-risk patients,
suggests that local practice and behaviours are involved
strongly in immunization rate differences. The relatively
high vaccination rate in the Departments of Pediatrics
and Infectious Diseases has several explanations. Vac-
cination percentages were likely to be positively influenced
by an increased sensitivity to the problem based on

Table 4 2009 H1N1 vaccination rate and 2010-2011-2012 seasonal influenza vaccination rates in three different University
Departments

Number of HCWs receiving influenza vaccination

Dept. Pediatrics (n = 144) Dept. Infectious Diseases (n = 27) Dept. OBGYN (n = 35) Total (n = 206)

Vaccination 2009 H1N1 Physicians 25 (49 %) 2 (18.2 %) 3 (42.9 %) 69 (33.5 %)

Residents 13 (25.5 %) 2 (18.2 %) 3 (42.9 %)

Nurses/Paramedics 13 (25.5 %) 7 (67.6 %) 1 (14.2 %)

Total 51 (35.4 %) 11 (40.7 %) 7 (20 %)

Seasonal 2010 influenza Physicians 13 (65 %) 2 (33.3 %) 2 (40 %) 31 (15 %)

Residents 3 (15 %) 4 (66.7 %) 3 (60 %)

Nurses/Paramedics 4 (20 %) - -

Total 20 (13.9 %) 6 (22.2 %) 5 (14.3 %)

Seasonal 2011 influenza Physicians 12 (70.6 %) 2 (20 %) 2 (40 %) 32 (15.5 %)

Residents 1 (5.9 %) 4 (40 %) 3 (60 %)

Nurses/Paramedics 4 (23.5 %) 4 (40 %) -

Total 17 (11.8 %) 10 (37 %) 5 (14.3 %)

Seasonal 2012 influenza Physicians 6 (54.5 %) 1 (25 %) 1 (100 %) 16 (7.8 %)

Residents 2 (18.2 %) 2 (50 %) -

Nurses/Paramedics 3 (27.3 %) 1 (25 %) -

Total 11 (7.6 %) 4 (14.8 %) 1 (2.9 %)

Never vaccinated Physicians 10 (10.1 %) 6 (50 %) 1 (3.7 %) 138 (67 %)

Residents 48 (48.5 %) 3 (25 %) 14 (51.9 %)

Nurses/Paramedics 41 (41.4 %) 3 (25 %) 12 (44.4 %)

Total 99 (68.7 %) 12 (44.4 %) 27 (77.1 %)

HCWs = health care workers
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cultural background and by the activity of the H1N1 Local
Pandemic Committee, mainly promoted by members of
these two Departments. Although delivering women rep-
resented a category associated with a very high risk of se-
vere outcome for H1N1, we surprisingly recorded the
lowest vaccination coverage among staff members of the
OBGYN Department. These are interesting findings to be
considered in setting up immunization campaigns.
This study has some strength. Firstly, vaccination rate

was calculated on the bases of face-to-face interviews. Sec-
ondly, it was analysed for 4-year consecutive periods.
Most previous studies used their historical controls to
compare the trend of immunization coverage or evaluated
vaccination rate in only one season. Thirdly, the study was
performed during and after the H1N1 pandemic alert,
which allowed us to investigate both vaccinations.
Our findings may be considered representative of

HCWs in other settings for several reasons: we investi-
gated vaccination coverage in two medical Departments
(Pediatrics and Infectious Diseases) and in one surgical
Department (OBGYN). The first two had an active role
in the building up of the H1N1 Local Pandemic Com-
mittee and in promoting H1N1 immunization. The in-
volvement in the influenza vaccination campaign and
the traditional attitude to infectious diseases prevention
of pediatricians and infectivologists, compared to gyne-
cologists, may partially justify the difference in response
rates to the survey. Only a third of HCWs of OBGYN ac-
cepted to participate to the survey compared to almost all
HCWs of Pediatrics and Infectious Diseases Departments,
confirming a low interest of gynecologists in this topic.
Although data were not collected in the whole

University Hospital, this method of sampling might have
avoid, at least in part, participant selection bias. In con-
trast with other studies on influenza vaccination in
HCWs including a strict age-range of respondents [24],
age distribution of our sample was heterogeneous, thus
the finding may be considered representative of the
whole HCW population.
A limit of the study is represented by the non homoge-

neous sample of HCWs enrolled in the two-phases survey;
this is related to the retirement rates of a high proportion
of employees, mainly in the nurses group, in the last
3 years. Seasonal vaccination rates were essentially based
on HCWs ‘recall and this may potentially results in a
reporting bias; however, the information required were
limited and easy to remember for each HCW.
Immunization data of HCWs not involved in the sur-

vey were not collected, however we reported that the
immunization rates for H1N1 did not substantially dif-
fer between the computerized immunization record
and the survey.
On the basis of this data, several findings should be

considered in setting up immunization campaigns. Trust

in recommendations on influenza vaccination should be
improved among HCWs. by education and optimizing
organizational barriers to allow flexible and workplace
vaccine delivery. However, this approach alone may be
not sufficient to improve vaccination rates considering
that in our University Hospital H1N1 vaccination cam-
paign combined education and promotion, free vaccin-
ation, flexibility of delivery of vaccine in terms of day of
the week and hours, involvement of hospital’s leaders
and administrative support.
Mandatory influenza vaccination for HCWs, especially in

settings where high-risk groups are treated, should be con-
sidered as a possible strategy to increase vaccination rates.
It has been reported that in U.S., in 2011–2012, influenza
vaccination rate was 95 % among HCWs working in hospi-
tals that required influenza vaccination, compared to 68 %
among HCWs working in hospitals not requiring vaccin-
ation [25]. However, the attempt to legislate mandatory in-
fluenza vaccination for paramedics in the United States has
met the opposition of HCWs who consider this policy as a
violation of personal autonomy and choice [26]. A more
feasible alternative to mandatory vaccination might be the
written decline of vaccination by HCWs proposed in some
settings [27, 28].
Anyway, to design adequate strategies to effectively

implement vaccination is mandatory, mainly during a
pandemic [29]. The H1N1 flu pandemic had limited im-
pact, although not a negligible one, compared to the ter-
rible scenarios envisioned in the preparedness plans.
But, in truly disastrous pandemics and in conditions
were the risk of exposure is high, compulsory vaccin-
ation should be considered for HCWs.

Conclusions
Nevertheless all the efforts to increase influenza
immunization coverage in HCWs, it remains on a low
level. Information had a central role during regular and
pandemic influenza. This paper shows that even in a sup-
posedly best setting (teaching academic rather than regu-
lar hospital), in sensible departments (Infectious Diseases,
Pediatrics, OBGYN), even when the heads of these depart-
ments were directly involved in promoting immunization,
the overall effect in achieving flu immunization was far
from being acceptable. In the light of the clinical risk asso-
ciated with influenza in patients with chronic conditions,
strategies and options alternative or adjunctive to those
put forward for pandemic flu should be considered. We
believe that immunization of HCWs operating in settings
involving patients with high-risk conditions should be re-
quired as an ethical issue with clear consequences in
terms of public health. Full immunization of HCWs
should be a prerequisite without which any contact with
patients should be permitted. We feel that the right of at-
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risk patients of being infecting with flu and other prevent-
able infections is a clear priority.

Additional file

Additional file 1: STROBE Checklist (DOC 94 kb)
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HCWs: Health care workers; OBGYN: Gynecology/Obstetrics; SD: Standard
deviation.
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