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Summary. Background and aim of the work: In response to the alarming reduction of vaccination coverage rates, 
Italian Ministry of Health approved the law number 119/2017, which has extended the number of manda-
tory vaccinations, for school attendance, from four to ten. The present study aims to evaluate accesses to the 
vaccination services of the Palermo Local Health Unit (LHU) and the variation of the vaccination coverage 
rates for hexavalent and measles, mumps, rubella and varicella (MMRV) vaccines, after the implementation of 
the law 119/2017. Methods: An extent of opening hours and an involvement of other health-care profession-
als in the vaccination services of the Palermo LHU have been adopted to manage the excess of accesses after 
the introduction of 119/2017 law and to limit the discomfort of general population. Vaccination accesses and 
coverage rates were calculated from the electronic immunization registers. Results: An overall increase of about 
15% of single vaccination accesses was observed in the three semester after the introduction of the law in the 
LHU of Palermo. A peak of 35,516 accesses was observed during the second semester of 2017 (+ 30% com-
pared to the same semesters of 2016 and 2018). From 2016 to 2018, coverage rates for full hexavalent cycle and 
first dose of MMRV, at 24 and 36 months, and for full MMRV cycle and fourth dose of diphtheria, tetanus, 
pertussis, poliomyelitis (DTPa+IPV), among 6 years old children, showed considerable increases. Conclusions: 
Law 199/2017 demonstrated a high efficacy in increase vaccination coverage rates also in Sicily. The synergy 
established between the LHU and the University of Palermo allowed an excellent management of the accesses 
to vaccination services, making it possible to respond to the public health needs of the general population.
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O r i g i n a l  a r t i c l e

Introduction

Vaccination is the most effective and efficient pre-
ventive measure for the control, elimination or eradi-
cation of several infectious diseases (1).

The Italian National Immunization Plan (NIP) 
2017-2019 identified, within the National Health 
System, vaccines that are offered actively and free of 
charge to at risk populations (2). Despite this, similarly 

to other European countries, Italian health-care pro-
fessionals had to face the re-emerging phenomenon 
of the vaccine hesitancy, that contributed to alarming 
decreasing trends in childhood vaccination coverage 
(3). Recently, the general positive attitude of the pop-
ulation to vaccination has been undermined by “fake” 
news easily spread on the internet and social media, 
reports on suspected side effects after vaccination, in-
crease of anti-vaccination movements actions (4 - 6).
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The decrease of vaccination coverage rates led to a 
resurgence of vaccine preventable diseases. In particu-
lar, a significant increase of measles cases recorded in 
Italy from 1 January 2017 to 31 December 2018 was 
observed, with 7,854 cases notified by Italian Ministry 
of Health (7). 

Of note, Sicilian Health Department reported 
1,111 cases of measles in 2018 (44% of the total Ital-
ian cases), making Sicily the administrative Italian re-
gion with the highest incidence (222 cases per million 
inhabitants) (8).

In response to the alarming reduction of vacci-
nation coverage rates, Italian Ministry of Health ap-
proved in July 2017 the law number 119, which has 
extended the number of mandatory vaccinations, for 
school attendance, from four to ten (9). 

In particular, vaccination against poliomyelitis, 
diphtheria, tetanus, pertussis, hepatitis B, Haemophilus 
influenzae type B disease, measles, mumps, rubella and 
varicella (chicken-pox) became compulsory for kin-
dergarten attendance (9). 

For children and adolescents attending primary 
and secondary schools (6-16 years), monetary fines for 
families of unvaccinated children were imposed (9).

In order to further improve vaccination adherence 
among school-age children and other at-risk categories, 
the Sicilian Health Department has issued two direc-
tives, mainly focused on health-care professionals and 
staff, in order to make uniform both the vaccination of-
fer and the application of the law n.119/2017 (10, 11).

After the adoption of the law, a significant raise 
of catch-up appointments and accesses to vaccination 
services were observed for mandatory but also for rec-
ommended vaccination (such as meningococcal and 
pneumococcal vaccination) (12). Several extraordinary 
measures have been therefore adopted by the LHU of 
Palermo, to manage the accesses to vaccination ser-
vices and to limit the discomfort of general population 
and the increase in the workload of healthcare workers 
(HCWs) (10). 

Specifically, an extent of vaccination services’ 
opening hours (on late afternoon and on Saturday) was 
accompanied by an involvement of other health-care 
professionals working in the continuity care services, 
such as general practitioners (GPs) and family pedia-
tricians (FPs) trainees (11).

Moreover, a collaboration between the LHU of 
Palermo and the Hygiene and Preventive Medicine 
post-graduate medical school of the University of 
Palermo was launched, with a direct contribution of 
medical residents in the activities of vaccination ser-
vices.

The aim of the study was to evaluate the access-
es to the vaccination services of the Palermo Local 
Health Unit, during the three semesters before and af-
ter the implementation of the national law 119/2017, 
with a particular focus on the variation of the vaccina-
tion coverage rates for hexavalent (diphtheria, tetanus, 
pertussis, poliomyelitis, hepatitis b, Haemophilus in-
fluenza type b) and MMRV (measles, mumps, rubella 
and varicella) vaccines. 

Material and Methods

Sicily is the fourth most populous Italian admin-
istrative Region, with 4,999,891 inhabitants (13). The 
Region is divided into 9 Local Health Units (LHUs), 
one for each Province: Agrigento, Caltanissetta, Cat-
ania, Enna, Messina, Palermo, Ragusa, Siracusa and 
Trapani. In particular, the Province of Palermo, ac-
counting for 1,252,588 inhabitants resident in 82 mu-
nicipalities including three minor islands, is the most 
populous (13).  The Local health Unit of Palermo con-
sists of 10 Sanitary District and 65 vaccination ser-
vices.

The Territorial Unit of Public Health, Epidemi-
ology and Preventive Medicine of the Local Health 
Unit of Palermo, throughout electronic immunization 
registers available in every vaccination service, collect-
ed data on vaccination coverage rates, included in the 
Regional vaccination schedule.

Data collected by single Sicilian LHUs were an-
nually recorded into a digital Regional immunization 
registry and, within February 28th of the following 
year were checked, verified and sent by the Regional 
Health Department in aggregate form to the Ministry 
of Health, to estimate the national vaccination cover-
age (14).

A descriptive analysis of the accesses to vaccina-
tion services in the three semesters before (from 1st of 
January 2016 to 30th of June 2017) and after (from 
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1st of July 2017 to of 31st December 2018) the imple-
mentation of the law 119/2017, and the corresponding 
percentage increase, were performed. 

Moreover, vaccination coverage rates over the last 
three years (2016, 2017, 2018) were analyzed using 
crude rates at 24 and 36 months (for full vaccination 
cycle of hexavalent and first dose of MMRV) and at 
6 years of age (for fourth dose of diphtheria, tetanus, 
pertussis, poliomyelitis - DTPa + IPV - and full vac-
cination cycle of MMRV).

All data were collected in a database using soft-
ware EpiInfo 3.5.1 (Epi Info™, CDC, Atlanta) and 
were analyzed using statistical software package STA-
TA v14.2 (StataCorp LP, College Station, TX, USA).

Results

In table 1, the total number of accesses to vaccina-
tion services of the Palermo LHU, in the three semes-
ters before and after the introduction of law 119/2017, 
are showed. In particular, before the introduction of 
the law from the 1st of January 2016 to the 30th of June 
2017, 76,165 accesses were registered, while from the 
1st of July 2017 to the 31st of December 2018 an overall 
increase of about 15% of single vaccination accesses 
(n=89,442) was observed. 

In particular, a peak of 35,516 single accesses to 
the vaccination services was observed during the sec-
ond semester of 2017 (+ 30% compared to the same 
semesters of 2016 and 2018). Also during the first se-
mester of 2018 an increase of accesses was observed 
(n=29,578) in comparison with first semesters of 2016 
(n=23,591; +20%) and of 2017 (n=27,741; +7%).

In figure 1 and 2 coverage rates from 2016 to 
2018 for full hexavalent vaccination cycle and for the 

first dose of MMRV observed in the LHU of Paler-
mo, were reported by the birth cohorts at 24 and 36 
months. 

Full cycle hexavalent coverage rates showed an in-
crease of 1.4% and 2.5% at 24 and 36 months respec-

Figure 1. Vaccination coverage rates for hexavalent full vaccination 
cycle and first dose of MMRV, among 24 months children of the 
Palermo LHU. 

Figure 2. Vaccination coverage rates for hexavalent full vaccina-
tion cycle and first dose of MMRV, from 2016 to 2018, among 36 
months children of the Palermo LHU. 

Table 1. Accesses to vaccination services of the Palermo LHU, in the three semesters before and after the introduction of the law 
119/2017

Before law 119/2017 introduction 
(from 1st of July 2017 to 31st of December 2018)

After law 119/2017 introduction 
(from 1st of January 2016 to 30th of June 2017)

Overall single 
accesses 

percentage 
change (%)

Observation 
period

Number of 
single accesses

Overall single 
accesses

Observation 
period

Number of 
single accesses

Overall single 
accesses

1st semester 2016 23,591

76,165

2nd semester 2017 35,516

89,442 +14.82nd semester 2016 24,833 1st semester 2018 29,578

1st semester 2017 27,741 2nd semester 2018 24,348
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tively, from 2016 to 2018. Moreover, in the same pe-
riod, a 7.2% and a 10.5% increase of adherence to first 
dose of MMRV were observed at 24 and 36 months, 
respectively.

Finally, as reported in figure 3, vaccination cover-
age rates for full vaccination cycle of MMRV in the 
Palermo LHU, among 6 years old children, showed an 
increase from 61% to 89.7% (+28.7%) from 2016 to 
2018. 

Moreover, in the same time interval, a consider-
able increase of vaccination coverage rates for the 4th 
dose of DTPa+IPV at 6 years of age was observed 
(from 43% to 94.2%; +51.2%).

Discussion

In Italy, all vaccinations recommended in the Na-
tional Immunization Plan are actively and freely of-
fered to general population and are usually adminis-
tered by vaccination services (2). 

Moreover, all these vaccines is considered part of 
the so-called “minimum level of healthcare services” 
that the Italian regional public health authorities must 
provide to citizens free of charge (2).

Nevertheless, the debate about vaccine efficacy 
and safety, occurred in the last decade at national and 
international levels, caused a reduction of vaccination 
coverage rates and a consequent reemergence of out-
breaks due to vaccine preventable diseases (8, 15, 16).

For all these reasons, the Italian Ministry of 
Health, after expressing concerns about increasing 
numbers of parents refusing to vaccinate their children, 
introduced the law 119 for compulsory vaccination of 
all children against ten vaccine-preventable diseases in 
case of kindergarten attendance (17). 

Similarly to Italy, also France and other non-Eu-
ropean Countries recently opted for mandatory child-
hood vaccination (18, 19).

On the other hand, Greece Ministry of Health, in 
the same period (end of May 2017), proposed that all 
parents could choose if vaccinated their children, mov-
ing from a paternalist to a more free approach to infant 
vaccination (20). 

The law 119/2017 showed a rapid increase of vac-
cination coverage not only for mandatory vaccines, but 
also for those recommended among Italian children 
(21).

Also in the LHU of Palermo, an increase of more 
than 13 thousands single access to vaccination services 
was observed during the three semesters after the im-
plementation of the law 119/2017, with a peak in the 
second semester of 2017, concomitantly with the begin-
ning of the first school year (in September 2017) with a 
vaccination mandate for attendance of school age chil-
dren. 

To manage the excess of workload of each vacci-
nation services of the Palermo LHU, an organizational 
effort involving Academic and Territorial Public Health 
Authorities was carried out.

The extension of the opening days (on saturday 
morning) and hours (on the late afternoon) has made 
it possible to better support the increase of vaccination 
accesses reducing waiting times for general population.

Because of the increase activity of vaccination cent-
ers, vaccination coverage rates at 24 months, 36 months 
and at 6 years of age, for all the vaccines involved in the 
law 119/2017, have risen.

A greater increase was observed for MMRV vacci-
nation coverage rates in any birth cohort analyzed, simi-
larly to what observed in Emilia-Romagna Region (22). 

Before the introduction of the law 119, the MMRV 
vaccination was affected by a considerable coverage rates 
reduction from 2012 to 2017 (16). 

In particular, in Italy coverage rates have been de-
creasing since 15 March 2012, in correspondence with 

Figure 3. Vaccination coverage rates for fourth dose of DTPa+IPV 
and full vaccination cycle of MMRV, from 2016 to 2018, among 6 
years old children of the Palermo LHU.
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the Rimini Court judgment that supported, extensively 
sustained by mass media, the possible association be-
tween vaccine and autism (23). 

The Rimini sentence was overturned only three 
years later by the Bologna Appeal Court, allowing to 
no-vax movements and their correlated web and social 
media pages to increase mistrust and fear into general 
population during this period (24, 25). 

In general, among European parents, several fac-
tors such as misleading knowledge, beliefs and percep-
tions on MMRV vaccine and a limited knowledge of 
HCWs on this vaccination were significantly associated 
with lower vaccination uptake rates (26, 27). 

The involvement of general practitioner, pedia-
tricians trainees and of medical residents in Preven-
tive Medicine in the strategies adopted to manage the 
emergency, could lead to a more conscious and proactive 
adherence to immunization campaigns of future health-
care professionals, in order to contrast the phenomenon 
of vaccine hesitancy (28). 

Furthermore, the implementation or the strength-
ening of National and Regional immunization registries 
should be ensured in order to allow an updated moni-
toring of vaccination coverage and to quickly organize 
vaccination strategies tailored to areas or at risk groups. 

Specifically, among children of 6 years of age, low 
vaccination coverage rates were observed for the fourth 
dose of DTPa + IPV (below 45%) and for the full 
MMRV cycle (below 70%). 

After the introduction of the 119/2017 law, prob-
ably supported by the introduction of  monetary fines 
for families of unvaccinated children at primary school, 
a considerable increase of vaccination coverage for these 
two vaccination booster was observed. 

In future, although the Italian law on mandatory 
vaccination demonstrated high efficacy, tailored com-
municative strategies should be promoted by Public 
Health Authorities, in order to educate general popula-
tion in a more conscious adherence to vaccinations (29 
- 31).

Preventive Medicine issues suffering for ineffec-
tive communication or influential interactions with 
health care providers (32). In Italy other 5 vaccines were 
strongly recommended and freely offer to general popu-
lation under 18 years old and, without a strong physi-
cian’s recommendation that represent a major signifi-

cant predictor for vaccination adherence, these vaccina-
tions may not reach the minimum level of coverage rates 
requested by National Immunization Plan (2, 30). This 
topic could play a role in a lower adherence to vaccina-
tions in particular among the more vulnerable segments 
of the population, such as Sicilian population with low 
socio-economic level and particular cultural character-
istics (27, 33). 

In conclusion, law 199/2017 demonstrated a high 
efficacy in increase vaccination coverage rates also in 
Sicily. The synergy established between the LHU and 
the University of Palermo allowed an adequate manage-
ment of the accesses to vaccination services, making it 
possible to respond effectively to the public health needs 
of the general population. 
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