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Introduction

Influenza is a common, highly contagious respiratory 
virus, which infects all age groups. Every year about 5% 
to 15% of worldwide population experience seasonal 
influenza, with 3-5 millions severe cases and more than 
500,000 deaths [1]. During 2018/2019 influenza season, 
the cumulative population rate of hospitalization in the 
United States was 65.3 per 100,000 inhabitants. The 
majority of hospitalizations observed in over 65 years old 
people. Similarly to the past, the 93% of adults and 55% of 
children hospitalized for influenza had underlying medical 
conditions, and about one third of women of child-bearing 
age hospitalized for influenza were pregnant [2]. Among 
infectious diseases, influenza had higher population 
burden, incidence and mortality in Europe [3]. Influenza 
accounted for 81.8 DALYs per 100,000 population (95% 
uncertainty interval: 76.9-86.5) corresponding to the 30% 
of European total burden of infectious diseases. In the 
period 2009-2013, the estimated incidence was 5,887 cases 
per 100,000 population (95% uncertainty interval: 5,544-
6,223) and the estimated mortality was 5.89 per 100,000 
population (95% uncertainty interval: 5.54-6.22) [3]. On 
average, the Influenza Like Illnesses (ILI) affected the 
9% of Italian population yearly, with a minimum of 4% 
observed in season 2005/2006 and a peak recorded in 
season 2017/2018 [4]. High virus circulation and elevated 

incidence characterized the 2018/2019 influenza season [5] 
with about 8,150,000 cases and 812 severe confirmed 
cases, 205 of them died. Complications are more common 
in the elderly, specifically in those with chronic underlying 
conditions, which are at increased risk for hospitalization [6]. 
The most effective measure to prevent the infection, reduce 
its morbidity and avoid the complications, including death, 
is the yearly vaccination [7]. According to the World Health 
Organization (WHO), the influenza  vaccination  of  the 
elderly and other  people  at  high  risk  should reach the 
75 % coverage rate [8]. Despite the availability of a safe 
and effective vaccine and even though the greater part 
of countries recommended vaccination of the elderly 
population, immunisation coverage for this group is still 
low worldwide, also in European countries [9]. 
The area of the LHU of Ferrara corresponds to the entire 
territory of the Province of Ferrara (353,481 inhabitants at 
the 2011 census survey, 23.7% were over 65), located in the 
east of the Region Emilia-Romagna, North-East of Italy. 
The area of Local Health Unit of Ferrara is organized in 
three Districts. About 50% of the population resided in the 
Center-North District, where the main city Ferrara (132,545 
inhabitants at 2011 census survey, about 27.4% were 
over 65) is located. The Center-North District is the most 
populated with public hygiene clinics and pediatrics clinics 
dedicated to immunisations and the University Hospital; the 
Western District has the smallest area; the South-Eastern 
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District with the lowest vaccination coverage was the Western 
District. Higher levels of immunisation were observed in South-
Eastern District in the pediatric age and in North-Central District 
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considered timespan, the percentage of immunisations delivered 
by the General Practitioners (GPs) increased. The trend in the 
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ditioned in the 2014/2015 season by the spreading of worrying 
news, although unfounded, on the safety of the vaccine. The GPs 
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District is the largest and has the lowest population density 
[10].The District with the lowest number of inhabitants 
is the Western District. Healthcare services are supplied 
by three hospitals and one University hospital, six “Case 
della salute” and about 250 General Practitioners (GPs). In 
Italy, influenza immunisation can be obtained in clinics of 
public National Health System: General Practitioner (GP) 
or Pediatrician, according to age, in Public Health services 
or in hospital (mainly for healthcare workers).
We assessed the coverage rates for influenza immunisation 
in five consecutive immunisation seasons from 2010/2011 
to 2014/2015 in the area of the LHU of Ferrara in order 
to evaluate the trend in vaccine uptake, highlight possible 
conditions of lower immunisation and obtain useful 
information for the estimation of vaccination campaign 
compliance.

Methods

Ethical aspect
The research was approved by Ethics Committee of the 
Area Vasta Emilia Centro (AVEC) in June 2018.

Study population 
This is an observational study. All subjects residing on the 
territory of the Local Health Unit (LHU) of Ferrara that 
corresponds with the in the Province of Ferrara, North-East 
of Italy, in the time span 2010-2015 were considered. Data 
about residing population according to age, gender and 
Municipality were obtained from GeoDemo website of 
Italian Institute of Statistics (ISTAT) [11]. As immunisation 
season usually lasts from the final months of a year to the 
first months of the following one, the population resident 
on the 1st January 2011 for the 2010/2011 immunisation 
season was evaluated, and as consequence the population 
resident on the 1st January 2012 for the immunisation season 
2011/2012, the population resident on the 1st January 2013 
for the immunisation season 2012/2013, the population 
resident on the 1st January 2014 for the immunisation season 
2013/2014, the population resident on the 1st January 2015 
for the immunisation season 2014/2015. There were no 
exclusion criteria. No informed consent was needed as data 
were processed on a pseudonymised basis.

Data retrieval 
Data on delivered immunisations were obtained from 
electronic Registry of Immunisation Service of Public 

Health Department of Local Health Unit of Ferrara (Italy). 
Data on resident population were obtained from GeoDemo. 

Data on influenza immunisation

Data about influenza immunisation for five consecutive 
seasons (from 2011/2012 to 2014/2015) were obtained 
from the electronic Registry of Immunisation Service 
of Public Health Department of Local Health Unit of 
Ferrara. The database included for each administered 
vaccine doses personal data of the recipient, including 
age, gender, Municipality and District of residence, place 
where the vaccination was carried out (Public Health 
clinic, Community Pediatrics clinic, General Practitioner 
or Pediatrician’s clinic, Hospital clinic, other services). In 
the LHU of Ferrara, immunisations of at risks children 
from zero to fourteen years of age were administered 
in Community Pediatrics or Pediatrician’s clinic; from 
fifteen years of age, the vaccination were administered by 
the General Practitioner or in Public Health clinic. The 
healthcare workers (HCW) could obtain the influenza 
immunisation also in the workplace (Hospital clinic, other 
services).  Data about vaccine uptake were considered in 
relation to belonging to one of the categories for which 
vaccination is recommended (over 65 years old or younger 
with chronic conditions, healthcare workers) according to 
national and regional guidelines [12].

Statistical analysis
Coverage rates according to resident population were 
calculated. The Chi square test was applied to compare 
coverage rates for influenza immunisation according to 
gender, age group and District of residence (Western 
District, Center-North District, South-Eastern District). 
Statistical analysis was performed with Stata 13.0, the 
significance was set at 0.05.

Results

The number of influenza vaccinations administered in 
the LHU of Ferrara in the timespan 2010/2011 to 2014-
2015 season showed an irregular trend. In the 2010/2011 
immunisation season (Tab.  I), 71,166 vaccinations were 
delivered. The following year, the highest number (88,696) 
of distributed vaccinations was recorded, afterward the 
number of delivered immunisations decreased and then 
increased again. In the 2014/2015 season, the lowest 
number (68,496) of vaccinations was observed. In all 

Tab. I. Number and percentage of doses of influenza vaccine delivered in the Local Health Unit of Ferrara in immunisation seasons from 
2010/2011 to 2014/2015. 

Immunisation season
2010/2011 2011/2012  2012/2013 2013/2014 2014/2015
N % N % N % N % N %

Males 31.025 43.6 39.251 44.3 32.234 44.4 34.102 44.5 30.675 44.8
Females 40.123 56.4 49.431 55.7 40.298 55.6 42.587 55.5 37.821 55.2
n.d. 18 0.03 14 0.02
Total 71.166 88.696 72.532 76.689 68.496
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considered immunisation seasons, the majority of doses 
(over 55%) was delivered to females.
As reported in Figure 1A, for females, and in Figure 1B, 
for males, a minor number of vaccinations, less than 
a thousand units, has been administered to subjects 
up to 14  years of age. In the childhood, males were 

predominantly immunised but the overall trend was 
decreasing. In adults (15-64 years old) and in the elderly 
(over 65 years old), the most relevant part of vaccinations 
was given to female subjects. Most of the doses were 
administered to individuals aged 65 or over. As the area 
of Local Health Unit of Ferrara is organized in three 
Districts, the percentage of doses distributed according to 
District of residence was evaluated (Fig. 2). The highest 
number of vaccinations (over 50%), in all the considered 
vaccination seasons, was obtained by individuals 
residing in the Center-North District. About a third of the 
immunisations was administered to subjects residing in 
the South-Eastern District and just less than 20% in the 
Western District.
In all the vaccination seasons considered (Fig.  3), over 
95% of the immunisations were carried out at the General 
Practitioner’s clinic. The percentage of vaccinations 
delivered by GPs showed an increasing trend over the years 
up to almost 97% in the 2014/2015 vaccination season. 
About 2-3% of the vaccinations were administered at the 
clinics of the Hygiene and Public Health Service of the 
Prevention Department of Ferrara’s LHU. A decreasing 
percentage (from 1.2% in the 2010/2011 season to 0.5% 
in the 2013/2014 and 2014/2015 seasons) of vaccinations 
were administered in the outpatient departments of the 
Community Pediatric Service of the Maternal and Child 
Department of Ferrara’s LHU. A very limited portion of 
doses was delivered in hospital. 
The main motivation for the administration of the vaccine 
was being older than 64 years, in proportions ranging 
from 69.7% in the 2010/2011 immunisation season, 
increasing up to 75.3% in the 2014/2015 season (Tab. II). 
Other risk conditions were suffering from a chronic 
disease (respiratory diseases; chronic heart diseases; 
diabetes and other metabolic diseases, including obesity; 
malignancies). Only about 5% of influenza immunisations 
were delivered to healthcare workers. Coverage rates 
progressively increased with increasing age (Fig. 4) and 

Fig. 2. Percentage of subjects vaccinated against influenza in Local Health of Unit of Ferrara according to District of residence.

Fig. 1. Doses of influenza vaccine delivered in Local Health Unit 
of Ferrara in immunisation seasons 2010/2011 - 2014/2015 ac-
cording to gender and age group. Local Health of Unit of Ferrara 
according to District of residence.

A)

B)
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the recommended coverage value of 75% was achieved 
only in subjects aged 85 and only in the 2011/2012 
immunisation season. 
When considering coverage rates for influenza vaccine 
according to gender and age (Fig. 5), the target of 75% 
was never accomplished.  
In all immunisation seasons, the coverage rates in over 
65 years males were higher than in the females, with an 
average rate in the period of 59.9% in males and 57.5% 
in females, with a statistically significant difference 
(p < 0.0001). In 15-64 years age group, the vaccination 
coverage in females was higher than in the males showing 
a statistically significant differences (p < 0.0001) in all 
immunisation seasons. The average rate was 9.5% in 
females and 8.8% in males. In the pediatric age group, 
male subjects again depicted higher immunisation rates 
than females with a statistically significant difference 
(p < 0.007). The average rate over the period was 1.9% 
in males and 1.5% in females. 
In Figure  6, coverage rates according the District of 
residence in different age groups are reported. In all 
examined immunisation seasons, the higher coverage 

were almost doubled in over 65 compared to adults aged 
55-64 years old. Compliance to the influenza vaccination 
showed a further growing trend in the elderly, reaching the 
highest values in over 85 subjects. Despite this tendency, 

Fig. 3. Percentage of subjects vaccinated against influenza in Local Health of Unit of Ferrara according to place where vaccine was delivered.

Fig. 4. Coverage rates for influenza vaccination in Local Health of 
Unit of Ferrara according to age.

Tab. II. Number and percentage of doses of influenza vaccine delivered in the Local Health Unit of Ferrara in immunisation seasons from 
2010/2011 to 2014/2015 according to risk condition. 

Immunisation season
2010/2011 2011/2012 2012/2013 2013/2014 2014/2015

N % N % N % N % N %
Over 65 yrs 49588 69.7 62605 70.6 54113 74.6 56627 73.8 51600 75.3
Lung diseases 4944 22.9 6572 25.2 4348 23.6 4664 23.2 4208 24.9
Heart diseases 4205 19.5 4791 18.4 3503 19.0 3628 18.1 3079 18.2
Diabetes 2808 13.0 3443 13.2 2622 14.2 2698 13.4 2304 13.6
Malignancies 1452 6.7 1447 5.5 1165 6.3 1443 7.2 1083 6.4
Other risk conditions 1727 8.0 2377 9.1 1877 10.2 2072 10.3 1748 10.3
HCWs 1161 5.4 1301 5.0 888 4.8 918 4.6 802 4.7
Family member and contacts 2066 9.6 2617 10.0 1690 9.2 1958 9.8 1620 9.6
Blood donors and public service 
workers

1985 9.2 3102 11.9 1896 10.3 2153 10.7 1643 9.7

Pay for vaccine 1230 5.7 441 1.7 430 2.3 528 2.6 409 2.4
HCWs: healthcare workers.
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rates in pediatric age group were observed in the South-
Eastern District, with statistically significant differences 
compared to the Western District (p  <  0.0001) and to 
the Center-North District (p  <  0.014). In the South-
Eastern District coverage rates gradually decreased from 
2.9% in the 2010/2011 season to 1.2% in the 2014/2015 
immunisation season but the other Districts depicted a 
similar trend.  The lower coverage rates were observed 
in the residents of Western District (from 2.0% in the 
2010/2011 season to 0.8% in the 2014/2015 season), 
while the Center-North District had intermediate values. 
The differences between the Western District and the 

Center-North District were statistically significant only 
in the 2012/2013 immunisation season: the Center-
North District recorded higher vaccination coverage 
than the Western District (1.4 vs 1.0%; p = 0.002). In 
the other immunisation seasons, the differences were not 
statistically significant.
In adults (15-64 years old), the highest levels of coverage 
rates were recorded in Center-North District (Fig.  6B) 
in all immunisation seasons. The trend of vaccination 
rates was inconstant in all districts. The  residents in 
Western District had the lower coverage rates ranging 
from 9.2% in the 2011/2012 season to 5.8% in the 

Fig. 5. Coverage rates for influenza vaccination in Local Health of Unit of Ferrara according to gender and age group.

Fig. 6. Coverage rates for influenza vaccination in Local Health of Unit of Ferrara according to age group and District of residence. 

A)

C)

B)
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2014/2015 season, while in the South-Eastern District 
values   were very similar to those of the residents in the 
Center-North District, albeit lower and with statistically 
significant differences only in the first three immunisation 
seasons (10.6% in the Center-North District vs 8.1% in 
the South-Eastern District, p < 0.0001 in the 2010/2011 
season; 12.5%   in the Center-North District vs 12.1% in 
the South-Eastern District, p = 0.009 in the 2011/2012 
season; 8.8% in the Center-North District vs 8.4% in 
the South-Eastern District, p = 0.005 in the 2012/20113 
season). The differences between the Western District and 
the other two Districts were statistically significant in all 
immunisation seasons (p < 0.0001). The target of 75% of 
over 65 immunised against influenza was never achieved 
(Fig. 6C). In 2011/2012 immunisation season the 68.8% 
of the elderly residing in Center-North District and the 
South-Eastern District were immunised. In the Western 
District, coverage rates remained almost unchanged with 
values   slightly above 50%, with the exception of the 
2011/2012 season (maximum value of 61.2%). In the 
vaccination seasons from 2010/2011 to 2012/2013, the 
coverage rates of residents in the Center-North District 
were higher than those of residents in the South-Eastern 
District, while starting from the 2013/2014 season the 
highest coverage were observed in the residents of 
the South-Eastern District (60.4% in the 2013/2014 
season and 54.5% in the 2014/2015 season). However, 
the differences between the Center-North and South-
Eastern District were statistically significant only in the 
2010/2011 season (58.2% in the Center-North District vs 
46.8% in the South-Eastern District, p < 0.0001) and in 
the 2012/2013 season (59.9% in the Center-North District 
vs 58.1% in the South-Eastern District, p < 0.0001). The 
differences between the Western District and the other two 
Districts were statistically significant in all immunisation 
seasons (p < 0.0001).

Discussion 

The study evaluated coverage rates for influenza in 
the population residing in the area of LHU of Ferrara 
(Italy) in the immunisation seasons from 2010/2011 to 
2014/2015. The percentage of people receiving the flu shot 
was fluctuant over years, a trend reported also in a meta-
analysis on Chinese population [13]. As expected, the 
influenza vaccination rates showed an increasing trend with 
increasing age, with a sudden rise from the age of sixty-
five. Our results however confirm that despite national 
and international recommendations for seasonal influenza 
vaccination for elderly, healthcare workers and those with 
medical risk conditions, the rates for these groups did 
not reach the target. Despite data about the prevalence of 
a chronic condition in people younger than 65 were not 
available, on the whole it was possible to describe a greater 
compliance to immunisation in males, in pediatric age, and, 
in females, in the age group 15-64 years. 
In 2009 the Council of the European Union set a target 
of 75% coverage for annual influenza vaccination 
among all defined target groups by 2014/15 [14]. 

Namely, as indicated by the World Health Organization, 
pregnant women (at any stage of pregnancy), children 
aged between 6 to 59 months, elderly individuals 
(aged  >  65 years), individuals with chronic medical 
conditions and healthcare professionals [15]. At present, 
there is consensus among European countries regarding 
the routine seasonal influenza vaccination of elderly, 
however, for children few countries (Austria, Estonia, 
Finland, Latvia, Malta, Poland, Slovakia, Slovenia and the 
United Kingdom) have introduced the recommendation 
of routine influenza vaccination at different age groups 
and with different reimbursement methods [16]. In the 
United States, the Advisory Committee on Immunization 
Practices has recommended the vaccination of all 
people aged ≥ 6 months without contraindications 
[17]. Recently, also the Chinese Centre for Disease 
Prevention and Control published technical guidelines 
about influenza vaccination to recommend priority 
populations, which included children (up to 5 years), 
elderly, pregnant women, and healthcare workers  [13]. 
The Italian National Immunization Prevention Plan 
2017-2019 recommendations align with international 
guidelines [11]. 
In Europe, the vaccine coverage data referring to 
the 2014/2015 season showed an average of 45.5% 
(range from 1.0 to 76.3%) in the elderly, 24% (from 
5 to 54.9%) in health care workers, 49.8% (from 21 
to 71.8%) in patients with chronic medical conditions, 
and 23.6% (from 0.3 to 56.1%) in pregnant women. 
[16]. In our study desirable vaccination coverage levels 
were obtained only in the most advanced age groups, 
in particular after the age of eighty-five. Percentages 
in elderly were very similar to coverage rates reported 
where compliance in immunisation is higher in 
Europe (The Netherlands, England and Scotland) in a 
comparable timespan [18]. Despite the free and active 
offer of the influenza vaccine, endorsed on the territory 
by the General Practitioners, among the elderly 
living in the area of the LHU of Ferrara a decline 
in coverage rate, comparable to regional [19] and 
national data [20], was observed. The coverage rates 
decrease was mainly attributable to a communication 
crisis on supposed safety issues, later proved to be 
unfounded. The 2014/2015 immunisation season was 
marked by a sharp decrease in the coverage rates for 
influenza vaccination, following the so-called “Fluad 
case”. About a month after the start of the vaccination 
campaign, two cases of suspected adverse reactions 
with fatal outcome were reported in Italy after the 
administration of the Fluad adjuvanted influenza 
vaccine. Both reports, coming from the same Local 
Health Unit, occurred on the day of the vaccination, 
but with different lots. Later a case of meningitis with 
a fatal outcome and a case of encephalitis occurred 
with one of the lots already undergoing verification. 
According to the specific guidelines for vaccines of 
the European Medicines Agency, the two lots were 
suspended and investigated. The death events presented 
various elements of bias; especially advanced age, the 
presence of co-morbidities and previous therapies able 
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to explain the adverse reaction but no anomalies able 
to justify a causal relationship between the reported 
events and the administration of the vaccine were 
detected. Unfortunately, the media impact had more 
serious public health outcomes:  a reduction in the 
number of vaccinated people was observed, with an 
overall 25-30% decrease in compliance in 2014/2015 
immunisation season [21]. The subsequent trend in 
registered influenza cases may be attributable to the 
approximately 3 million vaccinations not administered. 
In all immunisation seasons considered, over 95% 
of the vaccinations were administered in the clinic 
of a General Practitioner, with a growing tendency 
of delivered doses that increased from 95.4% of the 
2010/2011 immunisation season to 96.9% in the 
2014/2015 immunisation season, despite the general 
decrease in the compliance to the vaccination proposal. 
One of the factors favouring the influenza vaccination 
uptake could be the widespread distribution throughout 
the territory of General Practitioners. The area of   the 
LHU is composed by three Districts and corresponds 
with the Province: the most populated Center-North 
District with public hygiene clinics and pediatrics 
clinics dedicated to immunisations and the University 
Hospital; the Western District with the smallest area; 
the South-Eastern District is the largest and has the 
lowest population density [10]. Public health and 
pediatric clinics and one hospital (Cento and Lagosanto 
respectively) are also located in the Western District and 
in the South-Eastern District. The inclusion of many 
Municipalities of the river Po delta area, the shortage 
of public means of transport would suggest a greater 
difficulty in achieving good results of vaccination 
coverage against influenza, in particular in the elderly 
population, in residents in the South-Eastern District. 
On the contrary, residents of the South-Eastern District 
showed levels of vaccination coverage statistically 
significantly higher than the other Districts, in children 
in all immunisation seasons and, in the over sixty-five 
years, in the last two immunisation seasons considered, 
even in those which showed a general decline in the 
compliance to the vaccine proposal. The excellent 
results obtained in the South-Eastern District could 
suggest that General Practitioners have a crucial role 
in promoting vaccination compliance in the elderly 
population, that could face greater difficulties in 
accessing health services. Italian Healthcare System 
provides for universal and free influenza immunisation 
of subjects considered at risk to experience the 
complication of the infection. In addition, GPs receive 
a financial incentive for each administered influenza 
vaccine. The public funding for at-risk groups was shown 
to be effective in obtaining higher coverage rates [22]. 
However, the coverage of costs for the older population 
alone did not seem to be completely successful. Several 
studies showed that the likelihood of being vaccinated 
increased significantly with the increasing number of 
GP visits in the past 12 months [23, 24]. The motivation 
and the proactive behaviour of the GP remain the main 
factors able to improve immunisation rates [25-27]. A 

recent meta-analysis reported among interventions able 
to improve influenza immunisation in elderly the health 
risk appraisal plus an offer of influenza vaccination, 
the offer of free influenza vaccination, the payment 
of the GP per vaccination with significant positive 
effects [28]. These findings suggest that GPs promote 
the influenza vaccination and that particularly in those 
patients who frequently visit the GP as they are more 
likely to receive information; persuading people that 
they are susceptible to influenza; increase belief that 
vaccination is effective; and appropriately decrease 
concern about side effects. 

Conclusions

Although not considered by general population a severe 
disease, influenza is, among infectious diseases, one with 
the greatest social impact, causing annually millions of 
cases and thousands of deaths worldwide. In addition to 
the serious health consequences, influenza has a heavy 
economic burden, both in terms of loss of productivity 
due to work absences, and in health costs due to the 
treatment and hospitalization of those affected by 
complications. The influenza vaccination, recommended 
to over 65 and other groups at risk, represents one of the 
safest and most cost-effective public health interventions. 
Despite this, immunisation coverage rates are below the 
minimum optimal threshold of 75%, both in the elderly 
population and in subjects with chronic diseases. The 
research on LHU of Ferrara population showed that 
the levels of immunisation against influenza increased 
with increasing age. However, the goal of vaccinating at 
least 75% of people over 65 was not achieved in any of 
the considered immunisation seasons. The best results 
were recorded in the 2011/2012 immunisation season, 
but the target vaccination coverage was only achieved 
in the over eighty-five-year-old subjects. A possible 
barrier to influenza immunisation compliance could be 
represented by the poor perception of the harm of the 
disease, moreover, the spread of unfounded news on the 
supposed safety issues of the vaccine in the 2014/2015 
immunisation season led to a significant decrease in 
coverage which is, in following years, gradually and 
with difficulty recovering. A decline in influenza vaccine 
uptake was similarly found in the population of LHU 
of Ferrara, which depicted the same trend observed at 
regional and national level. As the number of delivered 
doses and vaccination coverage decreased, a steady 
increase in the percentage of vaccinations administered 
by General Practitioners (about 97% of total doses in 
the 2014/2015 immunisation season) was observed. The 
gap with respect to the target coverage targets shows the 
need to take actions aimed at increasing the perception 
of the safety and efficacy of the influenza vaccination 
in the general population in order to reach previous 
coverage levels and further increase the compliance 
up to the minimum threshold of 75%. The GP’s 
endorsement could be successful in encouraging elderly 
to be vaccinated.



INFLUENZA COVERAGE RATES IN FERRARA LHU IN 2010-2015

E651

Acknowledgements

Funding sources: GG received grants from 
GlaxoSmithKline Biologicals SA, Sanofi Pasteur MSD, 
Novartis, Crucell/Janssen, Seqirus, Sanofi Pasteur, 
Merck Italy, Pfizer and PaxVax for being consultant or 
taking part in advisory board, expert meetings, being a 
speaker or an organizer of congresses/conferences and 
acting as investigator in clinical trials.

Conflict of interest statement

SL, AS, AC, ADT. GC declare no conflict of interest.

Authors’ contributions

GG, SL and AS conceptualised and designed the study. 
AC, ADT, GC provided the data. SL and AS analysed and 
interpreted the data. AS and SL drafted the manuscript. 
GG, AC, ADT and GC revised it critically. All authors 
read and approved the final manuscript.

References

[1] World Health Organization (WHO). Influenza (2019). Avail-
able at: www.who.int/influenza/surveillance_monitoring/bod/
en (accessed on 03/09/2019).

[2] World Health Organization (WHO). Review of the 2018–2019 
influenza season in the northern hemisphere. Wkly Epidemiol 
Rec. 2019;94:345-64.

[3] Cassini A, Colzani E, Pini A, Mangen MJ, Plass D, McDonald 
SA, Maringhini G, van Lier A, Haagsma JA, Havelaar AH, 
Kramarz P, Kretzschmar ME, on behalf of the BCoDE Con-
sortium. Impact of infectious diseases on population health 
using incidence-based disability-adjusted life years (DALYs): 
results from the Burden of Communicable Diseases in Europe 
study, European Union and European Economic Area coun-
tries, 2009 to 2013. Euro Surveill 2018;23:pii=17-00454. 
https://doi.org/10.2807/1560-7917.ES.2018.23.16.17-00454E

[4] Epicentro. Epidemiologia dell’influenza (2019). Available at: 
https://www.epicentro.iss.it/influenza/epidemiologia-italia. (ac-
cessed on 25/09/2019).

[5] Bella A, Castrucci MR. La sorveglianza integrata dell’influen-
za in Italia: i risultati della stagione 2018-19. Bollettino Epide-
miologico Nazionale 2019; luglio-agosto. Available at: https://
www.epicentro.iss.it/ben/2019/luglio-agosto/sorveglianza-
integrata-influenza-2018-19?utm_source=newsletter&utm_
medium=email&utm_campaign=26settembre2019 (accessed 
on 30/09/2019).

[6] Mertz D, Kim TH, Johnstone J, Lam -P-P, Science M, Kuster 
SP, Fadel SA, Tran D, Fernandez E, Bhatnagar N, Loeb M. 
Populations at risk for severe or complicated influenza illness: 
systematic review and meta-analysis. BMJ 2013;347:f5061. 
https://doi.org/10.1136/bmj.f5061

[7] Demicheli V, Jefferson T, Di Pietrantonj C, Ferroni E, Thorn-
ing S, Thomas RE, Rivetti A. Vaccines for preventing influenza 
in the elderly. Cochrane Database Syst Rev 2018;2:CD004876. 
https://doi.org/10.1002/14651858.CD004876.pub4

[8] World Health Organization (WHO). Vaccines against influenza 
WHO position paper - November 2012. Wkly Epidemiol Rec. 
2012;87:461-76.

[9] World Health Organization (WHO). Influenza. Available at: 

www.euro.who.int/en/health-topics/communicable-diseases/
influenza/vaccination/seasonal-vaccination-policies-and-cover-
age-in-the-european-region (accessed on 19/11/2019).

[10] Azienda USL di Ferrara. Profilo di salute della comunità ferra-
rese. Dicembre 2016. Available at: http://www.ausl.fe.it/azien-
da/dipartimenti/sanita-pubblica/Profilo_di_salute_della_comu-
nit_ferrarese_2016.pdf (accessed on 19/11/2019).

[11] ISTAT. GeoDemo. Available at: demo.istat.it (accessed on 
03/09/2019).

[12] 2017-2019 National Immunisation Plan. Gazzetta Ufficiale 
della Repubblica Italiana. GU Serie Generale n. 41 del 18 feb-
braio 2017. Available at: www.salute.gov.it/imgs/C_17_pubbli-
cazioni_2571_allegato.pdf (accessed on 19/11/2019).

[13] Wang Q, Yue N, Zheng M, Wang D, Duan C, Yu X, Zhang X, 
Bao C, Jin H. Influenza vaccination coverage of population 
and the factors influencing influenza vaccination in mainland 
China: a meta-analysis. Vaccine 2018;36:7262-69. https://doi.
org/10.1016/j.vaccine.2018.10.045

[14] Council of the European Union. Council Recommendation of 22 
December 2009 on seasonal influenza vaccination (2009/1019/
EU). 2009. Available at: http://eur-lex. europa.eu/LexUriServ/
LexUriServ.do?uriDOJ:L:2009:348:0071:0072: EN:PDF (ac-
cessed on 21/06/2021).

[15] World Health Organisation. Influenza (seasonal): fact sheet, 
November 2018. Available at: http://www.who.int/mediacentre/
fact sheets/fs211/en (accessed on 04/06/2021).

[16] European Centre for Disease Prevention and Control. Seasonal 
influenza vaccination and antiviral use in Europe - Overview 
of vaccination recommendations and coverage rates in the EU 
Member States for the 2013-14 and 2014-15 influenza seasons. 
Stockholm: ECDC 2016.

[17] Grohskopf LA, Sokolow LZ, Broder KR, Walter Eb, Fry AM, 
Jernigan DB. Prevention and Control of Seasonal Influenza 
with Vaccines: Recommendations of the Advisory Committee 
on Immunization Practices – United States, 2018-19 Influen-
za Season. MMWR Recomm Rep 2018;67:1-20. https://doi.
org/10.15585/mmwr.rr6703a1

[18] Blank PR, van Essen GA, Ortiz de Lejarazu R, Kyncl J, Nitsch-
Osuch A, Kuchar EP, Falup-Pecurariu O, Maltezou HC, Zavad-
ska D, Kristufkova Z, Kassianos G. Impact of European vac-
cination policies on seasonal influenza vaccination coverage 
rates: an update seven years later. Hum Vaccin Immunother.  
2018;14:2706-14. https://doi.org/10.1080/21645515.2018.148
9948

[19] Emilia Romagna Region. Epidemiological report, season 
2017/2018. Available at: http://www.quotidianosanita.it/alle-
gati/allegato2729096.pdf (accessed on 19/11/2019).

[20] Ministero della Salute. Dati di copertura della vaccinazione 
antinfluenzale (2019). Available at: http://www.salute.gov.it/
portale/influenza/dettaglioContenutiInfluenza.jsp?lingua=it
aliano&id=679&area=influenza&menu=vuoto (accessed on 
24/09/2019).

[21] Signorelli C, Odone A, Conversano M, Bonanni P. Deaths af-
ter Fluad flu vaccine and the epidemic of panic in Italy. BMJ 
2015;350:h116. https://doi.org/10.1136/bmj.h116

[22] Mereckiene J, Cotter S Nicoll A , et al. Seasonal influenza im-
munisation in Europe. Overview of recommendations and vac-
cination coverage for three seasons: pre-pandemic (2008/09), 
pandemic (2009/10) and post-pandemic (2010/11). Euro Sur-
veill 2014;19:20780.

[23] Prior L, Evans MR Prout H . Talking about colds and flu: the lay 
diagnosis of two common illnesses among older British people. 
Soc Sci Med 2011;73:922-8.

[24] Hoffmann K, Paget J, Wojczewski S, Katic M, Maier M, Soldo 
D. Influenza vaccination prevalence and demographic factors 
of patients and GPs in primary care in Austria and Croatia: a 
cross-sectional comparative study in the framework of the 
APRES project. Eur J Public Health 2016;26:395-401. https://
doi.org/10.1093/eurpub/ckw006



S. LUPI ET AL.

E652

[25] Gignon M, Idris H, Manaouil C, Ganry O. The waiting room: 
vector for health education? The general practitioner’s point of 
view. BMC Res Notes 2012;5:511.e.

[26] Rolland MA, Gignon M. Immunization educational game in 
general practice waiting rooms. A comparative study. Santé 
Publique 2015;27:159-65.

[27] Berkhout C, Willefert-Bouche A, Chazard E, Zgorska-Maynard-
Moussa S, Favre J, Peremans L, Ficheur G, Van Royen P. Ran-

domized controlled trial on promoting influenza vaccination in 
general practice waiting rooms. PLoS One 2018;13:e0192155. 
https://doi.org/10.1371/journal.pone.0192155

[28] Thomas RE, Lorenzetti DL. Interventions to increase influenza 
vaccination rates of those 60 years and older in the community. 
Cochrane Database Syst Rev. 2018;5:CD005188. https://doi.
org/10.1002/14651858.CD005188.pub4

Received on July 2, 2020. Accepted on June 29, 2021.

Correspondence: Armando Stefanati, University of Ferrara, Department of Medical Sciences, via Fossato di Mortara 64b, 44121 Ferrara, 
Italy - Tel.: +39 00 0532-455569 - Fax: +39 00 0532-205066 - E-mail: armando.stefanati@unife.it

How to cite this article: Lupi S, Stefanati A, Califano A, De Togni A, Cosenza G, Gabutti G. Trends in influenza coverage rates in five 
consecutive immunisation seasons in the Local Health Unit of Ferrara (North Italy). J Prev Med Hyg 2021;62:E644-E652. https://doi.
org/10.15167/2421-4248/jpmh2021.62.3.1657

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) license. 
The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further infor-
mation: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en




