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Introduction
Influenza is a highly contagious acute respiratory 

illness that, every year, is associated with increased 
morbidity and mortality in high risk groups [1,2]. 
The Centers for Disease Control and Prevention 
of Atlanta (CDC) widely recommends annual flu 
vaccination of healthcare workers (HCWs) as the 
best way to prevent the disease and to avoid the 
trasmission of influenza from staff to patients [3]. 

This preventive measure has been found to 
reduce morbidity and mortality in elderly people 
living in long term care facilities and it may also 
reduce disruption of healthcare assistance caused 
by absenteeism of HCWs due to sick leave [4,5].

Although many international health authorities 
emphasize the importance of high vaccination 

coverage of healthcare personnel, every year 
flu vaccination is called into question [6,7], and 
the vaccination rate among HCWs in several 
European Countries is still less than 25% [8]. 
Published data suggest that this finding could be 
due to the doubts about the necessity and the 
effectiveness of influenza immunization [9] but 
several other determinants may also contribute to 
its explanation. In this way, the recent international 
outbreak caused by the new influenza virus 2009 
A/H1N1 encourages us to enrich our knowledge 
of the common critical factors, such as sex, 
marital status and occupation, that in Italian 
HCWs have been recently associated with refusing 
flu vaccination [10]. Considering that influenza 
vaccination of healthcare personnel could play a 
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very important role in the public health response 
to pandemic influenza [11], the primary aim of the 
present study was to determine the vaccination 
coverage during a three year period, identifying 
socio-demographic and occupational variables 
involved in the decision of HCWs to accept 
influenza vaccination.

We also assessed the effectiveness of influenza 
vaccination in reducing sickness-related 
absenteeism due to influenza-like illness (ILI) 
during the 2007-2008 influenza season. Moreover, 
epidemic curves for ILI in HCWs of AOUP  “Paolo 
Giaccone” and in the general Sicilian population 
were compared in order to determine if there 
were differences in peak and time trend.

Methods
Study population 

For the aim of the present study, HCWs included 
all the personnel who were employed full-time 
or part-time in Azienda Ospedaliera Universitaria 
Policlinico “P. Giaccone” of Palermo (AOUP) for 
at least one entire influenza season and who had 
direct contact with patients, who provided health 
services and  who also shared common areas 
within the hospital setting [12]. 

Socio-demographic and occupational data of all 
HCWs were collected from administrative hospital 
personnel records and included gender, age, 
birthplace, residence, profession and workplace 
unit. The workplace units  consisted of in five 
categories: Internal Medicine (Internal Medicine, 
Cardiology, Endocrinology, Gastroenterology, 
Hematology, Hepatology, Infectious diseases, 
Nephrology, Rheumatology, Geriatrics, Psychiatry, 
Dermatology, Occupational Medicine), Surgical 
units (General surgery, Otorhinolaryngoiatry, 
Orthopedic surgery, Plastic surgery, Urology, 
Vascular surgery, Cardiovascular surgery, 
Obstetrics and gynecology, Ophthalmology), 
Diagnostic units (Radiology, Clinical laboratory, 
Pathology), Emergency/Intensive care and non 
medical units. Professions were also dichotomized 
into subjects with and without clinical duties 
(doctors, nursing, technicians and biologists 
versus administrative, auxiliary workers and other 
non clinical professions).

Study design and outcomes 
A cross-sectional study was conducted, during 

three consecutive influenza seasons, from 2006 
to 2008, in the largest University Hospital of 
Sicily (Italy). The primary outcome of the present 
survey was to assess the occupational and socio-
demographic determinants associated with the 
willingness to receive influenza vaccination 

during these years. During the vaccination period 
(October-December of 2005, 2006 and 2007) 
vaccination was freely offered by Management 
of the AOUP. There were no differences in the 
organization of the three influenza vaccination 
campaigns. For each season, vaccination was 
promoted through an educational information 
campaign using posters displayed in clinical and 
non-clinical areas of the hospital. Furthermore, 
a single notice was sent to head physicians and 
persons in charge of each hospital unit. After 
obtaining written consent from all voluntary 
participants, vaccination was administered by 
resident personnel in the Department of Hygiene 
and Preventive Medicine of the University of 
Palermo. The vaccination status of each HCW was 
noted yearly from Administration and Management 
data of AOUP and collected data were then 
included in this study.

Exclusion criteria for vaccination included 
pregnancy and history of allergic reaction to 
influenza vaccine or egg derivatives. 

Secondarily, a retrospective cohort study was 
designed during 2008 to assess the incidence 
of ILI in vaccinated and unvaccinated HCWs 
and to quantify the days of absence from work 
due to ILI, certified by general practitioners 
of each HCW. Days of absence due to sickness 
were obtained by using medical certificates 
that, in accordance with Italian law, workers 
are obliged to provide to Management of the 
hospital before they return to work. Moreover, 
general practitioners of absent HCWs were asked 
to complete certificates without diagnosis, with 
clearly readable diagnosis or suggesting ILI but 
lacking information requested for being included 
in the ILI case definition. 

For the aims of this study, ILI was defined as the 
occurrence of respiratory illness with at least one 
systemic symptom (fever, chills, myalgia) and at 
least one respiratory tract symptom (rhinorrhoea, 
sore throat, cough, hoarseness) [13]. For the 2007-
2008 influenza season, the cumulative incidence of 
influenza-like illness in AOUP workers was defined 
as the proportion of subjects who took sick leave 
days due to ILI from 1st January to 31st March 
2008. This period was chosen after reviewing 
that in southern Italy, the last influenza seasons 
(from 1999-2000 to 2007-2008) depicted their 
peak during the first three months of each year 
(data obtained from Italian Influenza Surveillance 
Network (InfluNet) [14]). Therefore, these three 
months have to be considered as having an ILI 
activity just over the baseline. Moreover, our 
data were compared to the incidence of ILI in 
the general Sicilian population aged 15-64 years. 
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Such data was obtained from the Italian Influenza 
Surveillance Network (InfluNet), and coordinated 
by the Istituto Superiore di Sanità (ISS) and the 
Interuniversity Center for Influenza Research 
(CIRI) [14] which collects, during the influenza 
period, cases of ILI reported weekly by volunteer 
physicians, monitoring a sample of at least 1% of 
general population.

Statistical analysis 
Student’s t-test was used to assess possible 

differences for age between vaccinated vs non-
vaccinated subjects and absent vs non-absent 
HCWs. Categorical variables (gender, residence, 
profession, workplace unit and vaccination status) 
were analyzed using χ2 test (Mantel-Haenszel). 
Finally, all variables that differed between groups 
(p<0.20) were entered in a logistic regression 
model in order to check for confounding effects 
. The significance level chosen for all analysis 
was p < 0.05. All the data were analyzed using R 
statistical software package [15].

Results
Subject characteristics and influenza vaccination 
coverages

A total of 7,848 HCWs were observed during 
the 3 year study period: 2,570 subjects in 2005-
2006; 2,670 in 2006-2007 and 2,608 in 2007-2008. 

Table 1 shows the distribution of HCWs stratified 
by year, age, gender, residence, profession and 
working place. Overall, a mean age of 47±9.3 
years, a male sex predominance (52.7%) and a 
more frequent urban residence (83.5%) were 
observed. Nurses and doctors accounted for 
58.9% of all workers and 41.3% of HCWs were 
employed in internal medicine units.

During three consecutive vaccination 
campaigns, a mean coverage of 11.2% was found 
with a decreasing temporal trend from 14.7% 
in 2005-2006 to 8.2% in 2007-2008 (Chi-square 
for trend=53.6; p<0.001). Overall, during three 
influenza seasons, 521 HCWs received 881 
vaccines: 107 workers were vaccinated in all three 
seasons whereas 146 were vaccinated in two 
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seasons and 268 in one season. HCWs vaccinated 
three times were older than those vaccinated 
only once (49.9 years vs 47.9 years; p=0.051). 
No significant associations were found between 
HCWs vaccinated three times and male sex (30.8% 
vs 25.3%; p=0.13) or urban residence (29.5% 
vs 24.3%; p=0.19). On the other hand, HCWs 
working in non-medical units and both biologists 
and administrative workers were significantly 
more likely to be vaccinated three times (p=0.03 
and p=0.003, respectively).

For each influenza season, a comparison of 
the socio-demographic characteristics of vaccine 
recipients and vaccine non-recipients is presented 
in Table 2.

The vaccinated group was significantly older 
than the non vaccinated group in all three seasons. 
Moreover, a generally higher coverage was seen in 
males than females, and this finding was statistically 
significant in 2005-2006 (p<0.01) and 2006-2007 
(p=0.02). No differences were observed between 
the two groups in relation to place of residence. 
Biologists had higher vaccination acceptance 
(30.5% in 2005-2006; 34.1% in 2006-2007 and 
27.4% in 2007-2008) whereas nurses were less 
compliant to vaccination (9.9% in 2005-2006; 
6.4% in 2006-2007 and 4.4% in 2007-2008).

Vaccination coverage was higher among HCWs 

employed in diagnostic units (18.6% in 2005-
2006; 20.3% in 2006-2007 and 14.8% in 2007-
2008) and non medical units (19.7% in 2005-
2006; 14.8% in 2006-2007 and 9.4% in 2007-
2008). HCWs working in surgical units had lower 
vaccination rates in all three years (8.8% in 
2005-2006; 6.0% in 2006-2007 and 5.4% in 2007-
2008). In addition, personnel working in intensive 
medicine/emergency care units had very low 
vaccination coverage in two seasons (6.5% in 
2006-2007 and 6.3% in 2007-2008). A multivariate 
analysis including all investigated variables (with 
the exception of residence; p>0.20) is presented 
in Table 3. Older age (adjusted OR=1.02; 95% 
CI=1.01-1.03;p<0.001) and male sex (adjusted 
OR=1.35; 95% CI=1.15-1.58; p<0.001) were 
statistically significant in determining vaccination 
receipt. Moreover, during three years, nurses and 
HCWs working in diagnostic units were more 
associated with refusing vaccination (adjusted 
OR=0.26; p<0.001 and adjusted OR=0.42; p<0.001, 
respectively). 

Influenza vaccination and sick leave  due to ILI
From 1st January to 31st March 2008, during 

the peak of influenza incidence, there were 178 
HCWs who took 827 days of sick leave due to ILI, 
accounting for 11.9% of all sick leaves from work.
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Table 2. Socio-demographic and occupational characteristics in vaccinated and non vaccinated group of HCW during the three 

influenza seasons. 
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Table 4 shows the comparison between HCWs 
who were absent and not absent because of  ILI 
during the first three months of 2008, stratified by 
socio-demographic characteristics, occupational 
duties and vaccination status.

HCWs absent with ILI were on average younger 
than those not absent (46 vs 47.5 years). 

Females were non-significantly more likely than 
males to be absent with ILI (7.7 vs 6%). Moreover, 
absenteeism due to ILI was not associated with 
residence, profession or working place.

Finally, refusing influenza vaccination was 
associated with a 3.8% increase  (3.3% vs 7.1%) of 
cases of absenteeism due to ILI (adjusted OR=2.18; 
95% CI 1.01-4.71). During the three month study 
period, 171 unvaccinated subjects also had a higher 
mean number of days absent due to ILI compared 
to the 7 vaccinated subjects with ILI (4.7 vs 3.6 
days; p<0.001) (data not shown).

Moreover, weekly distribution of both cases of 
ILI among workers employed in AOUP and cases of 
ILI in Sicilian general population aged 15-64 years 
(data from InfluNet [15]) is illustrated in Figure 1. 
In both curves, the peak was reached between the 
first and the third week of February with an evident 
and progressive decrease during the following 
time periods. During the thirteen weeks observed, 
the cumulative frequency of workers with ILI 
among personnel of AOUP was about twice the 
cumulative incidence of cases of influenza-like 
illness in the general Sicilian population aged 15-64 
years (6.8% vs 3.5% respectively).

Discussion
Although the CDC has strongly recommended 

influenza vaccination of at least 75% of all HCWs, 
the vaccination coverage of healthcare personnel 
working in European settings has been less than 
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Table 3. Multivariate analysis of factors influencing decision to accept influenza vaccination.

NI: Variables not included in regression model (p>0.20 in the univariate analysis)
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Table 4. HCW absenteeism due to ILI, stratified by socio-demographic, occupational characteristics and vaccination status.

NI: Variables not included in regression model (p>0.20 in the univariate analysis)

Figure 1. Weekly incidence of ILI in workers of AOUP and in Sicilian general population aged 15-64 years (from 1st January to 31st 

March 2008).
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25% [8]. According to previous data, the mean 
coverage reported in healthcare staff of AOUP 
during three influenza seasons was very low and 
similar to the 12.2% estimated in other Italian 
geographic areas in 2006-2007 [16]. 

Considering vaccination as the best prevention 
against influenza [17], this poor compliance in 
healthcare settings may neither be able to reduce 
the risk of spread of nosocomial viral infections 
nor the disruption of healthcare assistance, 
particularly in those critical weeks when the need 
for hospital personnel is maximum. 

Several factors have been reported to influence 
the receipt of vaccination and different influenza 
seasons can also determine significant differences 
in vaccination rates.

In our study, a decreasing temporal trend of 
vaccination uptake was observed with a peak in 
2005-2006 and a progressive decline in successive 
influenza seasons.

As other authors underlined, this finding could 
be consistent with the remarkable attentions that 
influenza vaccination had in the winter of 2005 
as consequence of media coverage of avian flu 
[18]. Consequently, during  2005-2006, higher 
vaccination coverage levels among HCWs were 
also observed in Germany (27.5% vs 22.6% in 
2006-2007) and in Spain (28.9% vs 20.5% in 
2006-2007) [16]. Otherwise, the reasons for the 
decrease in vaccination seen in the 2006-2007 
season, in our case as in others, might be the 
consequence of both the low activity levels of 
the influenza virus and the related late start of 
the influenza season that may have lowered the 
attention of HCWs [16,19].

Our results show that occupational and socio-
demographic determinants can also significantly 
influence voluntary acceptance of the influenza 
vaccine. According to Abramson et at [18], in our 
experience males and older age groups were 
strictly associated with acceptance of vaccination. 
The higher compliance with immunization with 
age could be due to an increased feeling of personal 
susceptibility, whereas the correlation between 
male sex and vaccination uptake remains unclear 
although this finding is consistent with results from 
other Italian healthcare settings [20, 21].  

Moreover, the present paper shows that 
personnel working in areas devoted to high risk 
patients, such as surgery units or emergency/
intensive care units, had lower vaccination rates 
than non-clinical HCWs. Among HCWs with 
clinical duties, professions commonly associated 
with higher education levels or requiring degree 
/specialization were more likely to accept 
vaccination whereas nurses and paramedics had 

generally lower influenza coverage in both our 
investigation and in other Italian studies [19, 
21]. Similar scenarios may suggest to healthcare 
managers the importance of monitoring influenza 
vaccination campaigns in order to avoid clusters 
of non-compliant HCWs in areas that need to 
respond to high risk patients. 

Otherwise, considering that knowledge of 
professional literature and publications were 
the main external influence effecting a positive 
decision to immunize [18], educational events 
promoted by healthcare managers should be 
considered as a valid tool for increasing the 
coverage of those HCW groups.

This last statement may appear in contradiction 
with the scarcity of evidence present about the 
benefits of influenza vaccination in healthcare 
personnel. In 2007, Chan underlined that few 
published studies were available about the efficacy 
of flu vaccine in HCWs and that only 7 publications 
were indexed in Medline using the terms “influenza 
vaccination” and “health care workers” [22]. 

To enrich this scientific context, our results 
show that well matched influenza vaccination, 
such as reported in Italy during 2007-2008 season 
[23], was significantly associated with reduced 
workplace sick leaves due to ILI. 

This relationship encourages vaccination since 
influenza-like illness affects up to 25% of non-
immunized HCW [24] and causes, in our own and 
in other studies, about 12% of all sickness absence 
from work [25]. It is also remarkable that cases 
of absence from work occur in a short period of 
the year, such as confirmed by the evident peak 
of cases of sickness absenteeism due to ILI in 
AOUP during the first week of February. This last 
finding is coherent with the incidence trends 
of influenza-like illness registered in the general 
Sicilian population, aged 15-64 years, during the 
2008 influenza season.

Epidemic curves also suggest that cases of 
ILI were nearly twice as high in HCWs than ILI 
in general population and the result appears 
to be supported by the consideration that the 
comparison was made by using data obtained by 
general practitioners in both our study and the 
InfluNet database. As reported by others [26], 
this higher incidence of ILI among HCWs may 
also reflect a possible increased circulation of 
influenza viruses in healthcare settings. 

Finally, the results presented in this study could 
have several important limitations common to 
all observational studies and, according to other 
authors [22], vaccinated workers could have a 
reduction of days lost due to sickness because of 
better infection prevention practices (washing 

I T A L I A N   J O U R N A L   O F   P U B L I C   H E A L T H

IJPH - Year 8, Volume 7, Number 3, 2010



 3 1 8  f r e E  P A P E R S

of hands, use of standard precautions, etc) or 
having a healthier life-style than those reported in 
unvaccinated healthcare workers. 

In conclusion, the present paper enriches the 
general knowledge of flu vaccination of HCWs and 
accentuates the importance of programs for annual 
influenza vaccination of healthcare personnel.
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