
Cited in Index Medicus / Medline
NLM ID 921440 (Pub-Med)

 vol. n.

54/3
September

2013

ISSN 1121-2233
P

er
io

d
ic

o 
tr

im
es

tr
al

e.
 P

o
s

te
 It

a
lI

a
n

e
 s

P
a

 -
 s

p
ed

iz
io

ne
 in

 a
b

b
on

am
en

to
 P

os
ta

le
 -

 D
.l

. 
35

3/
20

03
 c

on
v.

in
 l

.2
7/

02
/2

00
4 

n°
46

 a
rt

.1
, 

co
m

m
a 

1,
 D

C
B

 P
Is

a
 -

 a
ut

. 
tr

ib
. 

d
i G

en
ov

a 
n.

 5
07

 d
el

 6
/1

0/
60

t
h
e
 o

r
ig

in
a

l
 d

o
c
u

m
e
n
t
 o

f
 h

ip
p
o
c
r
a

t
e
s
’ 
o
a

c
h

The Journal has been accrediTaTed, 
on occasion of The 17Th december 
2004 meeTing of The execuTive 
and scienTific siTi councils, by The 
iTalian socieTy of hygiene, PrevenTive 
medicine and Public healTh





Volume 54 - Issue 3 September 2013

Editor
Pietro Crovari, University of Genoa, Italy

Co-Editor
Roberto Gasparini, University of Genoa, Italy

International Editorial Board
Gabriella Aggazzotti, University of Modena, Italy
Roy M. Anderson, University of Oxford, UK
Francis Andrè, GlaxoSmithKline Biologicals, Rixensart, Belgium
Italo Francesco Angelillo, University of Naples, Italy
Giovanni Apolone, “Mario Negri” Inst., Dept. of Oncology, Milan, Italy
Giuseppe Badolati, University of Genoa, Italy
Salvatore Barbuti, University of Bari, Italy
Mario Alberto Battaglia, University of Siena, Italy
Philippe Beutels, University of Antwerp, Belgium
Nancy Binkin, National Health Institute, Rome, Italy
Antonio Boccia, University of Rome, Italy
Paolo Bonanni, University of Florence, Italy
Elio Borgonovi, University of Milan, Italy
Cesare Campello, University of Trieste, Italy
Nicola Comodo, University of Florence, Italy
Rosa Cristina Coppola, University of Cagliari, Italy
Paolo D’Argenio, National Institute of Health, Rome, Italy
Silvio de Flora, University of Genoa, Italy
Jan Desmyter, University of Leuven, Belgium
Luciano Fonzi, University of Siena, Italy
Giovanni Gabutti, University of Ferrara, Italy
Nigel Gay, Communicable Disease Surveillance Centre, London, UK
Mariano Giacchi, University of Siena, Italy
Raffaella Giacchino, Gaslini Hospital, Genoa, Italy
Giuseppe Giammanco, University of Catania, Italy
Josè Gonçalo Marques, University of Lisbon, Portugal
Donato Greco, National Health Institute, Rome, Italy
Paul R. Gully, Laboratory Centre for Diseases Control, Ottawa, Canada
Neal Halsey, John Hopkins University, Baltimore, USA
Claude Hannoun, Institut Pasteur, Paris, France
Giancarlo Icardi, University of Genoa, Italy
Alberto Izzotti, University of Genoa, Italy
Mark Kane, Children’s Vaccine Program, Seattle, USA
Carlo Lucioni, ADIS International, Milan, Italy
Alessandro Maida, University of Sassari, Italy
Andrè Meheus, University of Antwerp, Belgium
Alfonso Mele, National Institute of Health, Rome, Italy
Nicola Nante, University of Siena, Italy

Karl G. Nicholson, University of Leicester, UK
James Nokes, Department of Biology, Imperial College, London, UK
Paolo Orlando, University of Genoa, Italy
Albert Osterhaus, Erasmus University Rotterdam, The Netherlands
Audino Podda, Novartis Vaccines and Diagnostics, Siena, Italy
Gianni Pozzi, University of Siena, Italy
Nicola Principi, University of Milan, Italy
Rino Rappuoli, Novartis Vaccines and Diagnostics, Siena, Italy
Giuseppe Rausa, University of Padova, Italy
Giovanni Renga, University of Torino, Italy
Mario Rizzetto, University of Torino, Italy
Gabriele Romano, University of Verona, Italy
Nino Romano, University of Palermo, Italy
Francis Ruscetti, National Cancer Institute, Bethesda, USA
Melanie Saville, MSD-Aventis, UK
Gianpaolo Salvioli, University of Bologna, Italy
Geoffrey C. Schild, NIBSC, Hertfordshire, UK 
Vincent Soriano, Instituto de Salud Carlos III, Madrid, Spain
Luigi Squeri, University of Messina, Italy
Renzo Trivello, University of Padova, Italy
Ted Tsai, Wyeth Pharmaceuticals, USA
Pierre van Damme, University of Antwerp, Belgium
Anselmo Vannucci, University of Genoa, Italy
Paola Verani, National Institute of Health, Rome, Italy
John Wood, NIBSC, Hertfordshire, UK 
Alessandro Remo Zanetti, University of Milan, Italy

Editorial Staff
Filippo Ansaldi, University of Genoa, Italy
Ulderico Avio, Baxter Group, Pisa, Italy
Bianca Bruzzone, University of Genoa, Italy
Paolo Crimi, University of Genoa, Italy
Francesco D’Agostini, University of Genoa, Italy
Alberta Di Pasquale, GlaxoSmithKline Biologicals, Rixensart, Belgium
Paolo Durando, University of Genoa, Italy
Piero Lai, University of Genoa, Italy
Emanuele Montomoli, University of Siena, Italy
Donatella Panatto, University of Genoa, Italy
Silvia Pittaluga, University of Genoa, Italy
Fabrizio Ernesto Pregliasco, University of Milan, Italy
Teresa Pozzi, University of Siena, Italy 
Laura Sticchi, University of Genoa, Italy

Editorial Staff Manager
Marisa Alberti, University of Genoa, Italy

http://www.jpmh.org



INSTRUCTIONS TO AUTHORS

Authors submitting papers for publication should adhere to the format 
described below. Failure to do so may result in the return of the paper for 
revision before assessment, with inevitable delay in publication.

General
The Journal of Preventive Medicine and Hygiene is published on a three-
monthly basis and covers the field of epidemiology and community health. 
The Journal publishes original papers and proceedings of Symposia and/or 
Conferences which should be submitted in English with the exception of 
other languages. Papers are accepted on their originality and general inter-
est. Ethical considerations will be taken into account.

Submission of manuscripts
Papers submitted for publication should be sent by E-mail as attachment to: 
jpmh@jpmh.org
landreazzi@pacinieditore.it

A letter signed by every Author must accompany the manuscript which 
should include a statement that the submitted material has not been pre-
viously published, and is not under consideration (as a whole or partly) 
elsewhere, that its content corresponds to the regulations currently in force 
regarding ethics research and that copyright is transferred to the Publisher 
in case of publication. If an experiment on humans is described, a state-
ment must be included that the work (also to be included in the methods 
section of the paper) was performed in accordance to the principles of the 
Declaration of Helsinki (1975, rev. 2000), and Authors must state that they 
have obtained the informed consent of patients for their participation in the 
experiments and for the reproduction of photographs. As regards the stud-
ies performed on laboratory animals, Authors must state that the relevant 
national laws or institutional guidelines have been observed. The Authors 
are solely responsible for the statements made in their article.
Authors may suggest up to two potential referees, (including complete 
addresses, fax number and e-mail addresses) expert in the specific fields.

Conflict of Interests
In the letter accompanying the article, Authors must declare if they got 
funds, or other forms of personal or institutional financing – or even if they 
are under contract – from Companies whose products are mentioned in the 
article. This declaration will be treated by the Editor as confidential, and 
will not be sent to the referees. Accepted works will be published accompa-
nied by a suitable declaration, stating the source and nature of the financing.

Format for original articles

The article should be saved in .RTF format. 
Do not use, under any circumstances, graphical layout programmes such 
as Publisher™, Pagemaker™, Quark X-press™, Adobe Indesign™. Do 
not format the text in any way (avoid styles, borders, shading …); use only 
character styles such as italics, bold, underlined. 
Do not send the text in PDF.
The text should not exceed 4,000 words including the abstract (maximum 
250 words), references, figures and tables. Papers will not be returned, so a 
copy must be retained by the author.

Title page
The first page should contain the title of the paper; a short running head; 
a set of key words (maximum three); the names of all the authors; the 
authors’ institutions (only one affiliation per author); the category under 
which the authors intend the work to be published; the name and mailing 
address of the author to which correspondence should be sent, and a tele-
phone and fax number for the corresponding author.

Abstract and the remainder of the paper
The second page should contain the abstract which must be structured as 
follows: Introduction, Methods, Results and Discussion.
The rest of the paper should be laid out along standard lines:
Introduction, Methods, Results, Discussion, Conclusions, References, 
Figures and Tables.

Tables must be limited in number (the same data should not be presented 
twice, in both text and tables), typewritten one to a page, and numbered 
consecutively with Roman numbers. 

Illustrations
Send pictures in separate files from text and tables. 
Software and format: preferably send images in .TIFF or .EPS format, 
resolution at least 300 dpi (100 x 150 mm). Other possible formats: 
.JPEG, .PDF. If possibile avoid .PPT (Powerpoint files) and .DOC (images 
included in .DOC files). Insert an extension that identifies the file format 
(example: .Tif; .Eps).
References

References must be limited to the most essential and relevant, identified in 
the text by Arabic numbers in square brackets and listed at the end of the 
manuscript in the order in which they are cited. The format of the references 
in the bibliography section should conform with the examples provided in 
N Engl J Med 1997;336:309-15. The first three authors must be indicated, 
followed by et al. Journals should be cited according to the abbreviations 
reported on Pubmed. Examples of the correct format for bibliographic 
citations:
The following styles are used:
 Journal articles:
 Cellesi C, Sansoni A, Casini S, et al. Chlamydia pneumoniae antibodies 

and angiographically demonstrated coronary artery disease in a sample 
population from Italy. Atherosclerosis 1999;145:81-5.

 Gasparini R, Pozzi T, Fragapane E. Immunity to diphtheria in Siena. 
Epidemiol Infect 1997;119:203-8.

 Books:
 Smith DW. Recognizable patterns of human malformation. Third 

Edition. Philadelphia: WB Saunders Co. 1982.
 Chapters from books or material from conference proceedings:
 Krmpotic-Nemanic J, Kostovis I, et al. Aging changes of the form and 

infrastructure of the external nose and its importance in rhinoplasty. In: 
Conly J, Dickinson JT, eds. Plastic and Reconstructive Surgery of the 
face and Neck. New York, NY: Grune and Stratton 1972, pp. 84-95.

Do not use “et al.” unless there are more than three authors, in which case 
list the first three.

Drugs
Drugs should be referred to by their chemical name; the commercial name 
should be used only when absolutely unavoidable (capitalizing the first 
letter of the product name and giving the name of the pharmaceutical firm 
manufacturing the drug, town and country).
Units
All units must be in International System of Units (SI) except blood pres-
sure values, which continue to be reported as mmHg.
Statistics
Standard deviations and standard errors are given in parentheses after the 
values they qualify; & is not used. In statistical evaluation, it is desirable to 
quote 95% confidence intervals. A full description of the statistical methods 
used must be provided in the methods section.
Abbreviations
On the whole the Journal does not use abbreviations. There are very few 
exceptions so if in doubt always give the names or terms in full.
Spelling
English spelling is used.

Specific instructions for the various categories of papers
•	 Editorials (written on the invitation of The Editor or a member of the 

Editorial Board) should be written in English; no abstract is required.
•	 Reviews may be submitted for consideration by authors, or may be written 

on the invitation of The Editor. The text should not exceed 4,000 words 
including the references, tables and figures. No abstract is necessary.

• Original articles represent reports of new and original work, or descrip-
tions of a consolidated body of experience (even if not entirely original) 
in a given field.

Proofs
The Authors are required to correct and return (within 3 days of their being 
sent) the first set of galley proofs of their paper. If proofs are not returned 
within a reasonable period it will be assumed that there are no corrections 
and the paper will go to press.

Reprints
Request of reprints and all other correspondence relating to subscrip-
tions should be sent to: Journal of Preventive Medicine and Hygiene, c/o 
Pacini Editore S.p.A., Via Gherardesca 1, 56121 Pisa, Italy. Tel: +39 050 
3130285; Fax +39 050 3130300.

Subscription rates
The Journal of Preventive Medicine and Hygiene publishes four issues per 
year. Annual subscription rates are as follows:
Italy € 65,00; all other Countries € 75,00. Each issue € 25,00.
For the members of the Italian Society of Hygiene, Preventive Medicine 
and Public Health € 20,64.
Back issues when available € 25,00.

Journal printed with total chlorine free paper and water varnishing.

Printed by Industrie Grafiche Pacini Editore S.p.A., Pisa, Italy - November 2013.



CONTENTS

Reviews

Operating theatre quality and prevention of surgical site infections
A.M. Spagnolo, G. Ottria, D. Amicizia, F. Perdelli, M.L. Cristina 131

Biphosphonates-associated osteonecrosis of the jaw: the role of gene-environment interaction
A. Izzotti, M. Menini, A. Pulliero, G. Dini, C. Cartiglia, P. Pera, D. Baldi 138

Original articles

Health workers sensitization: effects on perceived quality of immunization services among mothers  
of under five children in Ilorin, North Central Nigeria
O.O. Goodman, S.A. Aderibigbe, O.O. Sekoni, G.K. Osagbemi, T.M. Akande 146

Personal hygiene among primary school children living in a slum of Kolkata, India
M. Sarkar 153

Frequency and profile of induced abortions: hospital based study in tertiary hospitals in Egypt
H. Harb, I. Habil 159

Testicular-self examination among Nigerian adolescent secondary school boys: knowledge, attitudes and practices
A.N. Onyiriuka, F.E. Imoebe 163

Sequence based typing of Legionella pneumophila sg 1 isolated in nosocomial acquired infections  
in Apulia, Southern Italy
R. Iatta, T. Cuna, O. De Giglio, M.T. Montagna, C. Napoli 167

Urinary tract infection among intellectual disability individuals “Etiology and antibiotic resistance patterns”  
in rehabilitation centers of Mazandaran province, Northern Iran
M. Nasrolahei, M. Poorhagibagher, M. Vahedi, I. Maleki 170

Anti-rods and rings autoantibodies can occur in the hepatitis c-naïve population
Y. Shaikh, A. Krantz, Y. El-Farra 175

Suspension of mandatory vaccination and public health preserving: Rovigo Local Health Unit experience  
after appliance of Veneto regional law 7/2007
M. Cattarin, M. Bellè, M. Bergamini, L. Gallo 181

Attitude and knowledge of Iranian female nurses about Human Papilomavirus infection and cervical cancer:  
a cross sectional survey
S. Mojahed, M. Karimi Zarchi, M. Bokaie, T. Salimi 187



J prev med hyg 2013; 54: 181-186

181

The burden of infectious diseases preventable by vaccination 
decreased considerably over last decades in all countries pro-
vided with effective immunization schedules. Implementation of 
these programs with new vaccines has started discussion on dual-
ity between mandatory and recommended vaccinations. Regional 
autonomy has allowed the Veneto Region, with introduction of 
Law 7/2007, to experience suspension of all mandatory childhood 
vaccinations, replaced by an active and free offer of all vaccines 
recognized as safe and effective. Coverage’s trends and accept-
ance of invitation are carefully monitored to avoid loss of com-
pliance and reduction of immunized children. The evaluation, 
performed on population of Rovigo ULSS18 for 2002-2008 birth 
cohorts (2008 is the first concerned by the change), revealed no 
fall for previously mandatory vaccinations, but rather a slight 
increase. Percentage of non-vaccinated children was negligible. 

The leading cause of non-vaccination to polio was inability to 
deliver the letter of invitation due to wrong address. An informed 
dissent was expressed only by a minority (0.9% in 2008 birth 
cohort).
Compliance to immunization offer was elevated both for previ-
ously compulsory and recommended vaccinations. Experience 
of Rovigo ULSS 18 showed that, in a context of already high 
levels of coverage for recommended vaccinations with optimal 
organization of immunization services, coverage rates for ex-
mandatory vaccines remain unchanged. Further research and 
reports are required to carefully assess the effect on coverage 
rates in next birth cohorts, but available data are encourag-
ing. Similar legislative measures can be successfully adopted 
by other Regions with starting conditions comparable to Veneto 
Region.

Original article

Suspension of mandatory vaccination and public health 
preserving: Rovigo Local Health Unit experience  

after appliance of Veneto regional law 7/2007
M. Cattarin, M. Bellè*, M. BergaMini**, l. gallo*

MD, PhD in Hygiene and Preventive Medicine, rovigo, italy; * rovigo local Health Unit UlSS 18, Department of Prevention, 
Hygiene and Public Health, rovigo local Health Unit UlSS18, rovigo, italy; ** Department of Medical Sciences, Section of Hygiene 

and occupational Medicine, University of Ferrara, italy

Key words

Mandatory and recommended vaccinations • Regional Law 7/2007 • Immunization coverage rates

Summary

Introduction

Vaccinations are an effective prevention tool for main-
taining the health of the individual and society as a 
whole and have significantly increased life expectancy 
and quality  [1,  2]. Smallpox was officially declared 
eradicated by the World Health Organization (WHO) in 
1980, all industrialized countries are considered “polio-
free”, while other important infectious diseases such as 
diphtheria, tetanus and hepatitis B reached a significant 
reduction  [3-5], with important benefits for childhood, 
by the planning of vaccination campaigns and develop-
ment of national pediatric immunization schedules in 
many European countries [6, 7].
Strategies adopted by European Union countries to 
achieve and maintain high immunization rates in target 
population include compulsory and recommended vac-
cinations, free of charge and co-payment offer. Some 
countries have preferred mandatory vaccinations such 
as France, Greece, Portugal and Italy (for some pediatric 
vaccines); others, such as the United Kingdom, volun-
tary decision supported by appropriate service offer, in-
centive for caregivers and health education. Others, like 
USA, Canada and Germany, opted for a middle way (no 

sanctions for non-vaccination, but need for a certificate 
of admission to school) [8-10].
According to latest edition of national immunization 
schedule, Italian children are mandatory vaccinated 
against polio, diphtheria, tetanus and hepatitis B, while 
vaccinations against pertussis, measles, mumps, rubella, 
pneumococcus, meningococcus and invasive forms of 
H. influenzae type B are recommended [11]. This differ-
ence is merely theoretical since no coercion is actually 
performed for parents who express their dissent to com-
pulsory vaccinations.
Accomplishment of mandatory vaccinations and suc-
cessful extensive immunization programs permitted 
prevention of many infectious diseases which resulted 
in lower concern about them while, nowadays, wors-
ening attention to side effects and availability of new 
vaccines has progressively increased burden of commit-
ment within vaccination policy. Current scenario is also 
complicated by strongly varied regional framework in 
immunization schedules (determined by modification of 
Title V of Constitution), by inadequate information on 
low risk in terms of safety and significant benefits con-
cerning protection that facilitate activity of antivaccinal 
groups.
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All Italian National Vaccine Plans (NVP), from 2005 to 
present, notice the opportunity to begin a cultural and so-
cial awareness growth to overcome difference between 
compulsory and recommended vaccinations, inviting to 
same active offer for both vaccine groups, in favor of a 
modern approach, based on health education, health pro-
motion and patient self-determination. Regions which 
possess following characteristics are encouraged to 
move towards abolition of mandatory vaccinations: an 
effective information system with well organized vac-
cines register; adequate immunization coverage; a sensi-
tive and specific surveillance system of communicable 
diseases, are able to mix corporate/regional data flows; 
a good system of monitoring vaccine adverse events, are 
able to ensure appropriate follow up of cases.
Piedmont, for example, introduced in 2006 a method of 
simplification of immunization offer, defining priority 
vaccines (proposed free and in active manner) and all 
other vaccines (available in health care organizations 
at cost) obtaining very satisfactory results in terms of 
agreement  [12]. Tuscany, instead, eliminated distinc-
tion between mandatory and recommended vaccina-
tions in 2007 and 2010 through Tuscan Vaccine Sched-
ules [13, 14]. Only recently [15] Autonomous Province 
of Trento started a step-by-step overcoming of compul-
sory vaccination in children, depending on achievement 
of provincial immunization coverage percentage not less 
than that expected by the NVP and in absence of con-
flicting epidemiological evaluations.
With Regional Law 7/2007 “Suspension of mandatory 
vaccination for children and adolescents” [16], Veneto 
Region has suspended obligation of compulsory immu-
nizations for all infants born from 1 January 2008, con-
firming that they still are included in essential level of 
assistance and therefore free and actively offered by the 
Local Health Units (ULSS) and part of immunization 
schedule, periodically reviewed and approved by the 
Regional Council in accordance with NVP guidelines. 
A monitoring plan of vaccination system, shared with 
Ministry of Health and Superior Institute of Health, must 
ensure vaccination coverage achieves at least 95% of 
newborns, otherwise obligation suspension is stopped. 
President of Regional Council may also come back to 
previous system, if significant epidemiological events 
occur or if the content of the document drafted by the 
Technical Scientific Committee, expressly created, sig-
nals an alarm situation with regard to immunization cov-
erage rates.
This paper aims to analyze whether innovations intro-
duced by Veneto Regional Law 7/2007 have modified 
immunization coverage rates and parents participation 
in vaccination acceptance. Levels of vaccination cover-
age achieved in Local Health Unit of Rovigo (ULSS18) 
at 24 months in children born in 2002-2008 regarding 
immunizations for which obligation is suspended (in-
cluding an estimate of non-vaccination against polio 
percentage and reasons for non-vaccination) and immu-
nization rates for some recommended vaccinations (per-
tussis, H. influenzae B, measles, mumps and rubella) are 
considered.

For birth cohorts 2006-2011, we assessed percentage 
of children who have received, within the first year of 
life, full or partial cycle of vaccination against diph-
theria, tetanus, pertussis, hepatitis B to detect possible 
differences between before and after the appliance of 
Regional Law 7/2007. Similarly we considered non-
compulsory vaccinations against pneumococcus (par-
tial and complete cycle), meningococcal C, measles-
mumps-rubella (MMR) and chickenpox (one dose) to 
examine whether high levels of adhesion to recom-
mended vaccinations were confirmed even after sus-
pension of compulsory vaccination.

Materials and methods

Records were obtained from two regional forms adopt-
ed for monitoring vaccination activities: Model 19 for 
coverage rates and Enclosure C for immunization ac-
ceptance. In both cases adjusted rates were calculated 
by dividing number of administered doses by number of 
children born in investigated cohort excluding unreach-
able (e.g. domiciled abroad and untraceable).

Immunization coverage rates
Data on immunization coverage were collected from an-
nual survey form (so called Model 19) that each ULSS 
annually transmit to Veneto Region in order to assess 
coverage rates. Years from 2004 to 2010 were consid-
ered, therefore, vaccination coverage refers to birth co-
horts 2002-2008 (2008 birth cohort is the first affected 
by the suspension of immunization compulsoriness). 
According to regional directives, we examined immu-
nization coverage at 24 months as the number of com-
pleted vaccinations in children born two years before 
the year of reference. Coverage rates at 24 months were 
assessed as well as for previously mandatory vaccines 
(polio, diphtheria, tetanus and hepatitis B) as for those 
against pertussis, H. influenzae B (HiB), measles, ru-
bella and mumps.
In addition, qualitative analysis of reasons for polio non-
vaccination was performed.

Compliance to vaccination proposal  
after suspension of obligation
Trends in immunization offer acceptance were cal-
culated from regional form, called Enclosure C, that 
each ULSS send to Department Prevention Services 
- Promotion and Development of Hygiene and Pub-
lic Health of Veneto Region twice a year (March 31 
and September 30) in order to strictly monitor vacci-
nation compliance. Number of doses administered to 
newborns divided in cohorts, according to three pre-
vious semesters are recorded, e.g. the detection of 30 
September 2011 considered separately children born in 
the first half of 2010, those born in the second half of 
2010 and those born in the first half of 2011 in order 
to assess vaccines received within 6, 12 and 18 months 
from birth respectively. Presented data relate to three 
doses of hexavalent and anti-pneumococcal vaccines 
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and first dose of measles, chickenpox, rubella, mumps 
and meningococcal C vaccines in the period September 
2007- September 2011.

Results

Coverage percentages at 24 months for the vaccines for 
which suspension of compulsory immunization was in-
troduced are shown in Figure 1. For each vaccination 
and for each birth cohort considered, 95% coverage, set 
by Region as goal, was always exceeded. For birth co-
hort 2008 percentage of vaccinated children, that under 
mandatory tended to decrease, showed an increase com-
pared to previous birth cohort, reaching 98.5% for polio 
and hepatitis B and 99% for diphtheria-tetanus.
Figure 2 refers to formerly recommended vaccinations. 
The percentage of children vaccinated against pertussis 
and HiB at 24 months after birth was always fully sat-
isfactory and, in the first cohort affected by the suspen-
sion of obligation, amounted to 96.7%. Measles, mumps 
and rubella vaccinations, that in cohort 2002 recorded a 
coverage of 96%, has shown, over the years, a marked 
reduction, however, in recent years percentage of vac-
cinated children has increased to 94.9% for measles and 
94.5% for mumps and rubella.
The motivations of non-vaccination against polio at 24 
months after birth are indicated in Figure 3. The lead-
ing cause was the inability to contact parents and deliver 
invitation to vaccination because they moved abroad, do 
not have a fixed address or are untraceable. Exemptions 
for health reasons have been sporadic and did not oc-
curred after 2005.

Since 2007, standard definitions to define several types 
of vaccination postponement have been broadened con-
sidering also vaccination delay. Proportion of children 
actually defaulting vaccination (having expressed an 
informed dissent) was a minority, but the percentage 
showed an increasing trend from 0.2% in 2002 cohort to 
0.9% in 2008 cohort.
Suspension of compulsory vaccination requires a closely 
monitoring of the compliance to immunization offer. Data 
collected every six months, before and after suspension 
of compulsory vaccination, are reported in Table I. The 
monitoring do not have the purpose of determine vaccine 
coverage, that can be estimated on consolidated data at 24 
months of life, but to evaluate performance of immuniza-
tion activities on cohorts of newborns to make a compari-
son over time and between ULSS (benchmarking), there-
fore it should not concern the detection of percentages 
slightly lower than 95% even for previously mandatory 
vaccinations. Proportion of children receiving hexavalent 
vaccine has always been elevated and a steady increase, 
more pronounced for the third dose, has been recorded. In 
all measurements, the percentage of vaccinated children 
has reached levels ranging from acceptable (90-94%) 
and desirable (≥ 95%). Vaccination against pneumococ-
cal presented a comparable situation, with a more marked 
rise for third dose passing from 33% in September 2007 
to 64% in September 2011. Percentage of children vacci-
nated against meningococcal (offered from the thirteenth 
month) was stable around 90%. Measles-mumps-rubella 
and chickenpox vaccinations starting from very lower 
rates of acceptance (respectively 72.3 and 67.3%) showed 
an increase, reaching levels fairly above 80%, always re-
maining within a not satisfactory range.

Fig. 1. rovigo ULSS18 coverage rate at 24 months for formerly mandatory vaccinations (birth cohorts 2002-2008).
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Discussion and conclusions

Regional autonomy has allowed, in healthcare sec-
tor, the undertaking of an important initiative of Public 
Health such as that started by Veneto Region with the 
promulgation of Regional Law 7/2007 that, overcoming 
the dichotomy between mandatory and recommended 
vaccinations, meets the growing demand of citizens for 
self-determination in choices regarding their health by 
introducing a legislative action with a European outlook. 
The debate on recommended or mandatory vaccinations 
has also collected conflicting opinions because it raises 
several ethical issues. The possibility for Regions to in-
dependently determine vaccination schedule and intro-
duce new vaccines and methods of promotion has cre-
ated a national framework strongly non homogeneous 
which could have a negative impact on immunization 
programs and, apparently, does not ensure equal access 

to immunization. Furthermore, at first sight, the com-
parison between countries that only recommend certain 
vaccinations and countries that force them does not seem 
to show remarkable differences [17, 18].
The experience of Rovigo ULSS18 showed that, in a con-
text of already high levels of coverage for recommended 
vaccinations, rates for ex-mandatory immunizations re-
main unchanged. Results obtained in the 2008 birth co-
hort, the first involved in the suspension of the obligation, 
showed that no loss of coverage occurred for previously 
mandatory vaccines, in fact coverage rates moved from 
values ranging from 95-97% in previous birth cohorts to 
98.5 for poliomyelitis and hepatitis B and to 99 for diph-
theria and tetanus in 2008 birth cohort  [19]. Obviously 
available data on a single birth cohort are too limited to 
express a judgment of full validity of the Regional Law, 
therefore it will be necessary to continue to monitor levels 
of vaccination coverage and offer compliance in order to 

Fig. 2. rovigo ULSS18 coverage rate at 24 months for formerly recommended vaccinations (birth cohorts 2002-2008).

Tab. I. Compliance to vaccines offer.

Sept 
2007

Mar 
2008

Sept 
2008

Mar 
2009

Sept 
2009

Mar 
2010

Sept 
2010

Mar 
2011

Sept 
2011

hexavalent vaccine (dose 1)* 93.5 95.3 95.9 96.1 94.6 95.5 98.0 96.0 94.9
hexavalent vaccine (dose 2) 94.4 94.8 95.2 96.9 96.9 96.4 96.0 97.3 97.2
hexavalent vaccine (dose 3) 90.8 92.5 91.8 95.6 94.5 93.7 92.4 93.0 95.3
pneumococcal vaccine (dose 1) 88.2 94.1 93.3 93.5 93.2 92.9 95.9 95.4 94.0
pneumococcal vaccine (dose 2) 87.8 92.3 93.1 93.9 94.9 94.5 94.0 95.9 95.2
pneumococcal vaccine (dose 3) 33.2 38.5 36.5 54.6 61.2 45.9 59.0 54.6 64.1
meningococcal vaccine 89.2 91.7 89.1 93.7 90.9 87.2 90.1 90.1 92.2
measles-mumps-rubella 72.3 75.2 78.3 84.3 84.3 78.4 83.0 82.6 84.9
Chickenpox 67.3 71.8 67.7 74.5 75.4 72.7 78.7 78.5 81.8

* hexavalent vaccine contains poliomyelitis, diphtheria, tetanus, pertussis, hepatitis B, h. influenzae B vaccines.
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highlight situations of deviation from expected value be-
fore warning situation occurs.
Opponents of this law consider that liberalization in the 
field of immunization poses a threat to consolidated 
practices of Public Health with the risk of decreasing 
vaccine coverage and increase the number of cases of 
infectious diseases easily preventable. However, first 
monitoring data are fully encouraging and demonstrate 
that there were no changes with regard to coverage, 
while acceptance of immunization offer remained con-
stant for ex-mandatory and was even growing for ex-
recommended vaccinations. In that regard, it should be 
noted that the legislative measure adopted by Veneto 
provides for a constant monitoring of vaccination cover-
age and compliance to invitation, a rigorous epidemio-
logical surveillance of infectious diseases for which the 
requirement of vaccination is suspended, and immediate 
suspension of the Regional Law 7/2007 when coverage 
levels fall below the established threshold or in case of 
significant epidemiological events related to the disease 
for which the vaccination requirement is suspended.
The developed delivery system of vaccinations appears 
able to allow the suspension of mandatory vaccinations 
without risk to coverage, continuing to ensure a strong 
adhesion to all available vaccinations, as it is charac-
terized by some essential elements: a strong degree of 
integration of vaccination services with pediatricians 
and family physicians; active and free offer of all vac-
cinations recognized as safe and effective; computer-
ized immunization database that allows rapid recovery 
of non-adhesion to first call; the remarkable cultural 

maturity reached by population that is constantly af-
fected by actions of counseling and health education.
These observations support the conclusion that similar 
legislative measures can be adopted with comparable 
success, as advocated by NVP 2012-14, also in other 
Italian Regions, provided that they possess specific 
starting conditions: high levels of immunization cov-
erage, ability to ensure an effective vaccination offer 
system, continuous monitoring of membership, a rapid 
recovery of any non-compliance based on dialogue and 
information.
The introduction of compulsory vaccination suspension 
law in Veneto Region has allowed experiencing a Pub-
lic Health setting established on self-guided individual 
choice in making decisions regarding health, creating a 
modern and efficient vaccine service. Further research 
and reports are required to careful value whether the 
choice between compulsory and voluntary vaccination 
takes effect on coverage rates.
In conclusion a healthcare system should promote and 
actively offer all vaccinations approved as safe, effec-
tive and with a positive public health impact. However 
decision about proposal for vaccine strategies should be 
elaborated in agreement with organizational features of 
vaccination services combined with traditional and cul-
tural habits. Trust on health authorities will lead to more 
compliance with recommendations producing not only 
benefits for health of citizen but also enhancing their 
awareness on this issue and support the overall effec-
tiveness of vaccination programs through the herd im-
munity effect.

Fig. 3. percentage of children at 24 months not vaccinated against polio according to motivation that led to non-vaccination (birth cohorts 
2002-2008).

Not present includes domicilied abroad, nomads, homeless, not traceable.
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