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Facial transplantation: from the early 
trials to ethical and clinical guidelines
Carlo Petrini1 and Alessandro Nanni Costa2

1Unità di Bioetica, Istituto Superiore di Sanità, Rome, Italy 
2Centro Nazionale Trapianti, Istituto Superiore di Sanità, Rome, Italy

Organ transplantation is one of the most important 
medical developments to have taken place in recent de-
cades. The number of individuals who benefit from this 
therapeutic resource every year continues to rise. 

For a number of years now, in addition to organ trans-
plants, multi-tissue transplants have also been possible. 
In these procedures, a number of tissues are harvested 
from a donor cadaver and used to reconstruct parts of 
the recipient’s body. Although multi-tissue transplants 
are not life-saving procedures, they can allow huge im-
provements in the recipient’s quality of life. 

The first multi-tissue transplant was performed on 23 
September 1998 when, at the Édouard-Herriot Hos-
pital in Lyon, a team led by Jean-Michel Dubernard 
transplanted the right hand (harvested from a deceased 
forty-one-year-old man) on to forty-eight-year-old New 
Zealander Clint Hallam, who had undergone an ampu-
tation.

Dozens of hand, upper limb and even lower limb 
transplants have been performed since. 

Of the various types of multi-tissue transplants, facial 
transplants are particularly complex from a technical 
standpoint and, above all, raise important ethical ques-
tions [1].

Those who are eligible for face transplants are care-
fully-selected individuals who have severe facial disfigu-
rations for various reasons and for whom there are no 
longer any alternative conventional plastic surgery or 
reconstruction options [2]. These individuals have se-
vere limitations when expressing themselves, in their 
interpersonal relationships and when breathing and eat-
ing. So far, a few dozen face transplants have been con-
ducted around the world. In most cases, the transplant 

regards a limited part of the face below the eyes, includ-
ing the cheeks down to the chin. All those cases ap-
proved for facial transplantation had extremely serious 
lesions, for which there were no reconstruction options. 

The first face transplant was performed in France at 
Amiens university hospital on 27 November 2005 by 
two teams (led by surgeons Jean-Michel Dubernard 
and Bernard Devauchelle). The patient (Isabelle Di-
noire, a 38-year-old mother-of-two whose face had been 
mauled by her Labrador) was transplanted the tip of a 
nose, lips and chin [3, 4].

The second face transplant was performed on 14 April 
2006 at Xijing military hospital in the city of Xian, in 
northern China, on a thirty-year-old patient, Li Guox-
ing, who had been attacked by a bear in 2004 [5]. This 
case was more complex than the previous transplant 
performed in France: two-thirds of the patient’s face 
were completely disfigured and the transplant involved 
a cheek, upper lip, nose and one eyebrow. The patient 
was discharged on 30 July 2006.

Although the techniques used have improved over 
time, facial transplantation is still a highly complex pro-
cedure. Suffice to think that for the first facial trans-
plant performed in Canada (in spring 2018 by surgeon 
Daniel Borsuk on a patient who had lost his nose and 
upper jaw in a hunting accident), it took 12 hours to 
harvest the tissues from the donor, 16 hours to prepare 
the recipient and 18 hours for the transplant. 

From a clinical standpoint, the issues connected with 
a highly complex procedure are obvious: “Facial al-
lografts could fail in the short or the long term. Techni-
cal failure, immunological problems, and poor selection 
of patients are significant risks” [6].

Key words
•  ethics
• organ
• transplantation
• risk 

Abstract
Facial transplantation is a complex technique that involves a number of risks. However, 
although it is not a lifesaving transplant, for individuals in dramatic conditions due to 
severe facial disfigurements, it constitutes the only possibility of recovering an accept-
able quality of life. For this reason, even from an ethical point of view, it is considered 
an important therapeutic resource, provided it is conducted in rigorously-controlled 
conditions. 
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Given the limited number of transplants performed 
to date, few follow-up data are available. Some of the 
data available highlight the numerous risks. For exam-
ple, a group of French researchers followed the results 
of seven patients who received transplants between 
2000 and 2009. Four of them had suffered firearm inju-
ries to the face, one had suffered burns and two had had 
facial tumours. Over an average of six years’ follow-up, 
two patients died (one due to failure of the transplant 
and infections and another committed suicide just over 
three years after the transplant). All the patients expe-
rienced episodes of rejection and the surviving patients 
continued taking high doses of steroids for years after 
the surgical procedure [7].

Face transplants also raise serious ethical issues, es-
pecially as regards self-identification, interpersonal rela-
tionships and social involvement [8, 9].

Further important issues regard the donor, the con-
sent expressed while he/she was alive and the family’s 
assent. 

The recipient’s mental health makes a crucial contri-
bution to the success or failure of a face transplant. For 
this reason, subjects have to be chosen very carefully. 
Indeed, the multidisciplinary transplant teams involved 
always include psychologists and social workers. 

When face transplants were in their early days, a 
number of authoritative institutions had expressed their 
opinion against face transplants. 

For example, in Great Britain, face transplantation 
was first proposed on 25 November 2002 by surgeon 
Peter Butler, of the Royal Free Hospital in London, for 
a twenty-three year-old woman, called Elizabeth, who 
had a very serious road traffic accident on 21 Septem-
ber 2001. An opinion was sought of the Royal College 
of Surgeons, which published its opinion in November 
2003 (the opinion was subsequently updated in Novem-
ber 2006) [10]. The report identified a number of issues 
that were particularly serious from a technical and scien-
tific, psychological and ethical point of view. The Royal 
College came to the following conclusions: “The working 
party believes that until there is further research and the 
prospect of better control of these complications it would 
be unwise to proceed with human facial transplantation. 
Equally this conclusion does not underestimate the suf-
fering of those patients who might be tempted by the 
prospect of facial transplantation. This conclusion is not 
adverse to facial transplantation. Indeed, it acknowledg-
es the need to recognise it as a possible future treatment. 
It simply means that the work should take a much more 
incremental approach than some of the current hype 
surrounding it has suggested” [11].

On 19 February 2002, the French Comité Consul-
tatif National d’Éthique (CCNE) was consulted re-
garding the topic by Laurent Lantieri, a plastic surgeon 
employed at the Henri Monor Hospital in Crétil, who 
proposed a protocol for facial transplantation. On 6 
February 2004, the CCNE published its opinion, which 
highlighted the related issues [12] and whose conclu-
sions were largely negative: “(T)here are ambiguities for 
both donors and recipients. Facial transplantations are 
not the same as organ transplantation and are far in-
deed from the graft of limbs. That is why they should 

not be practised before further and complimentary re-
search have made it possible to evaluate with precision 
the risks inherent to this type of intervention, and to 
validate the results” [13].

Although the practice should still be considered ex-
perimental, over a decade after these positions were 
adopted, the results obtained are encouraging. For ex-
ample, according to the data published in the Ameri-
can Journal of Transplantation in January 2015, olfac-
tory and eating abilities were restored in 100% of cases, 
whereas the ability to breathe, talk, and control facial 
expressions improved in 93%, 71% and 76% of cases, 
respectively [14]. 

The utmost caution is required. However, the encour-
aging results and the fact that the transplant is the only 
possible way to recover certain functions and to restore 
the possibility of social relationships for individuals with 
severe facial disfigurements, lead us to consider facial 
transplantation an important therapeutic resource and 
one for which there are no alternative options. 

The technique is also becoming a reality in Italy. In-
deed, on 21 May 2015, the National Transplant Cen-
tre (Centro Nazionale Trapianti) submitted its project 
“Partial or complete facial allograft for the treatment of 
complex disfigurements secondary to burns, traumas, 
malformations and tumours” to the Ethics Committee 
of the Italian National Institute of Health (Istituto Su-
periore di Sanità) for assessment. Italian regulations (at 
the time an agreement dated 14 February 2002 [15], 
which was subsequently renewed in 2018 [16]), indeed, 
require that for experimental transplants the National 
Transplant Centre must acquire the opinion of the Eth-
ics Committee and consult the Italian National Health 
Council (Consiglio Superiore di Sanità). The Italian Na-
tional Institute of Health Ethics Committee approved 
the protocol on 4 August 2015. Despite being aware 
that the technique is still in the experimental stage, that 
there are considerable risks and that it is not a lifesaving 
transplant, the Committee attached special importance 
to the fact that this kind of transplant may constitute 
the only possibility for restoring an acceptable quality of 
life for those in dramatic conditions [17]. Subsequently, 
on 10 November 2015, the Italian National Health 
Council also expressed its favourable opinion, express-
ing a need for “the inclusion, in the consent form, of the 
possibility of performing subsequent fine-tuning proce-
dures, in order to obtain the best possible result” [18]. 

This new transplantation frontier constitutes, for a 
very limited number of people with very severe disfig-
urements, the only possibility of improving their quality 
of life. The selection of candidates for transplantation, 
as well as the donors, must be particularly stringent. 
The use of this technique must therefore remain a rare 
event. 
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Abstract
Introduction. The present study investigated students’ preferences about technology 
tools and digital education activities to be used in classroom to facilitate the implementa-
tion of a mental health promotion program. 
Method. Students’ preferences have been elicited during one session focus group last-
ing 60 minutes. Overall, 26 focus groups, facilitated by 33 teachers, were organized in 9 
schools of five European countries. Overall, 283 students who attended the first, second 
and third year of middle school (aged 10-15 years) volunteered to participate in the focus 
groups.
Results. The majority of preferences indicated smartphone to communicate or to get 
information and tablet for a better use in classroom. Collaborative games have been con-
sidered as more useful and beneficial compared to the other digital educational activities 
proposed.
Conclusions. Teachers require further insight into the pedagogical role of ICT and train-
ing. There is a need to encourage them to provide opportunities to allow students to use 
technology to solve problems or develop abilities for a better socio-emotional functioning 
and, ultimately, mental health.

INTRODUCTION
Poor mental health in childhood and adolescence 

is associated with health and social problems such as 
school failure, delinquency, and substance misuse, and 
this increases the risk of adverse outcomes in adulthood 
[1]. World Health Organization (WHO) has estimated 
that up to 20% of children and adolescents worldwide 
suffer from a problem of psychological or behavioural 
development and one in eight suffers from a mental dis-
order [2]. Interventions that promote positive mental 
health may provide young people with the necessary 

life skills, support, and resources to accomplish their 
potential and to deal with adversity for preventing men-
tal health disorders [3]. Schools are one of the most 
important communities where young people mental 
health can be promoted [4, 5]. The literature suggests 
that mental health promotion programs in schools pro-
duce long-term benefits for young people, especially 
if these programs are conducted as part of school ac-
tivities and adopt a wider approach, namely, the ones 
that promote generic psychosocial competence and life 
skills instead of focusing on specific behavioural prob-

Address for correspondence: Gabriella Palumbo, Centro di Riferimento per le Scienze Comportamentali e Salute Mentale, Istituto Superiore di Sanità, 
Viale Regina Elena 299, 00161 Rome, Italy. E-mail: gabriella.palumbo@iss.it.
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lems [6-10]. Life skills [11] are psychosocial competen-
cies that help people to be more aware in the process 
of decision-making, solving problems, thinking critically 
and creatively, communicating effectively, developing 
safe relationships, understanding the emotions of oth-
ers, and managing their lives in a healthy and produc-
tive manner.

According to the UNICEF report, computer and 
communication technologies are now fixtures of youth 
culture [12]. Modern technology has transformed the 
experience of growing up of adolescents. For a genera-
tion of young people, technology has assumed a sub-
stantial stake in their social and educational lives [13]. 
Teens all over the world are growing up in a world in 
which the Internet, smartphones, text messaging, tele-
vision and video games, and other technologies domi-
nate their communication and are an integral part of 
everyday life. Due to the enormous development of 
technologies, this era could also be called the Age of 
Technology [14]. Many educational researchers have af-
firmed that young people have different learning styles 
and communication technologies preferences because 
of their fluency in communication technology skills 
[15]. Because of this, they urge schools and educators 
to respond to these students’ preferences in ways that 
may be significant for education. For example, teachers 
may leverage students’ capabilities with technologies to 
implement these technologies inside the school to be 
used for disseminating life skills programs finalized to 
positive mental health youth development.

We here report the findings collected within the 
framework of the Project “Well-School-Tech”, for mid-
dle secondary school education, funded by the Eras-
mus+ Program for School Education. The Projects’ 
European partners were Vilniaus Kolegija, University 
of Applied Sciences (VIKO), Vilnius (Lithuania); Pro-
mimpresa (Italy); Istituto Superiore di Sanità (Italian 
National Institute of Health), Rome (Italy); University 
of Lodz, Lodz (Poland); Europa Training, Plymouth 
(United Kingdom); European Center for Quality, So-
fia (Bulgaria). The objectives of the project were: 1) to 
exchange good practices for mental well-being man-
agement in school context, in order to collect meth-
odologies aimed at students’ well-being with the direct 
support of the actors involved in the well-being and 
learning process of students, i.e. teachers and parents; 
2) to provide students with tools to manage mental 
well-being, improve communication skills, increase self-
awareness and problem solving abilities; 3) to produce 
high quality resources for teachers and professionals 
and improve their competencies to deal with diversified 
groups of students, making use of new technologies and 
learner-centred pedagogical approaches.

With the active participation of the students, the 
pedagogical methods proposed by partners had to be 
adapted in multimedia technologies tools (website, vid-
eo, applications), available in five European languages. 

As a one part of the project, the present study has 
been conducted, with the help of some teachers, in 
order to provide a comprehensive picture of students’ 
technology experiences and identify the most appropri-
ate multimedia technologies tools for their age group. 

Specifically, the study aimed to investigate: 1) middle 
school students’ technology experiences inside and out-
side the school; 2) their preferences about digital edu-
cation activities to use in classroom, to put into action 
a structured program aimed at promoting psychological 
well-being.

For the purpose, the Well-School-Tech Project re-
search team solicited several focus groups, consisting 
of students, who attended middle secondary schools, to 
be conducted in all the countries involved in the Well-
School-Tech Project.

MATERIALS AND METHODS
Study design and participants

A descriptive qualitative design was employed for this 
study using a semi-structured focus group interview for 
data collection. 

Several eligible schools were contacted in early 2017. 
Once contact had been established, each project re-
search team in their own country illustrated the project 
and the study to students and teachers in each school. 
Overall, 9 middle lower schools located in Plymouth 
(UK), Sofia (Bulgaria), Lodz (Poland), Caltanissetta 
(Italy), and Vilnius (Lithuania) expressed an interest in 
the study. A designated teacher in each school carefully 
recruited students who attended the schools from the 
first, second and third-year of middle school (aged 10-
15 years). Overall, 283 students volunteered to partici-
pate in the study (Table 1). 

All students who consented to participate in the 
study also consented to attend a focus group interview. 
Approval for the study and signed written informed 
consent was obtained from the parents of all the par-
ticipant students prior to commencement of the focus 
groups. According to the countries’ legislations, this 
study did not need formal ethical approval because it 
was an informative cross-sectional purely observational 
study. In any case, the study was conducted according 
to the international guidelines and ethical codes of the 
Belmont Report and the Oviedo Convention. The focus 
groups were conducted during the 2017-2018 school 
year between November and December 2017.

Procedure
Information regarding students’ preferences about 

devices and digital education activities were elicited dur-
ing one session focus group lasting 60 minutes. Overall, 
26 focus groups, facilitated by 33 teachers, were orga-
nized in the 9 schools which volunteered to participate 
to the study. Each focus group included a number of 
students ranging from 8 to 17 years old. Two facilitators 
conducted each focus group. One facilitator conduct-
ed the interview, while the other (called co-facilitator) 
recorded process notes; specifically, s/he took careful 
notes of verbal expressions to aid the subsequent data 
analysis and interpretation. A focus group template was 
provided to facilitators by the project team at Italian 
National Institute of Health (Istituto Superiore di San-
ità – ISS) to support and facilitate them in the imple-
mentation of a standardized methodology to conduct 
focus groups (Box 1 and Box 2).

The facilitators were equipped with a guide with in-
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formation on how to present these activities to students 
using practical examples. 

At the end of each focus group, the facilitators re-
viewed records and presented data to their project part-
ner coordinator using a Focus Group Report (Figure 1). 

Each project partner coordinator summarized all the 
reports received by his facilitators using a summary fo-
cus group report and sent it to Italian National Institute 
of Health (ISS). 

Two ISS’s researchers analysed all the reports coming 

from all countries independently, to identify emerging 
key themes, differences, and correspondences in the 
data. Finally, they drafted and provided a final report to 
all the project partners.

Data analysis
Analyses were conducted across the whole dataset (all 

countries). Descriptive analyses on students’ preferenc-
es were performed considering the five questions that 
were targeted in the Focus Group Report (Figure 1).  

Table 1
Schools and students involved in the focus groups

Bulgaria Lithuania Poland United 
Kingdom

Italy All Countries

Schools (no.) 1 1 1 5 1 9

Classrooms (no.) 3 4 3 5 5 20

Teachers (no.) 10 4 4 5 10 33

Focus groups (no.) 5 3 8 5 5 26

Gender of students M/F 33/23 20/32 35/28 27/35 28/22 143/140 

Age of students

<11 years 0 19 1 58 0 78

11-12 years 25 12 29 0 35 101

13-14 years 31 0 33 4 15 83

>14 years 0 21 0 0 0 21

Box 1
Focus group schedule (for facilitators) 

Opening focus group 
• To introduce the focus group, a standard statement is recommended to ensure that each group receives the same information and 

nothing important is missed out (see for guideline: Informative statements for opening focus group in Box 2).

Introducing the topic of psychological well-being
• Ask students if they have ever heard the word “psychological well-being” or “mental health” and what this could mean to them.
• Allow 5/10 minutes to let students express freely their thoughts.
• Explain that psychological well-being refers to feeling good about themselves and with others (with family and friends), developing 

self-confidence and self-esteem, being optimistic, being able to solve problems and conflicts, and recognizing emotions in order to 
avoid stress, aggression, anxiety, or low mood. 
Mental health does not mean only suffering from a mental illness. Everyone needs to take care of his mental health, in the same way 
that people need to take care of their physical health. Mental health is about being emotionally “healthy” and does not always refer to 
someone with a mental “illness”. 

Discussing about electronic devices and choice of the favorite one 
• Ask students the following questions, and please, be informed about the devices available in your school:

- Which devices do you usually like to communicate or get information (laptop, smartphone or tablet)?
- Which devices do you think is better for use in classroom to acquire some new skills for improving your psychological well-being? 

• Allow 10/15 minutes to let students express freely their thoughts.
• Accurately transcribe all individual contributions to the focus group interview.
• Write on Focus Group Report the electronic devices chosen by students (register all the comments and if there is a consensus or not on 

the electronic devices that students prefer).

Discussing about digital interactive educational activities
• Introduce and make examples for each digital interactive educational activity (see the list of activities in Box 3)
• Ask students the following questions, for example:

- Which activity would you like? 
- Which activity do you think would be useful to improve your psychological well-being?
- Do you think that a specific activity among those listed can be more beneficial than others?

• Allow 15/20 minutes to let students express freely their thoughts.
• Accurately transcribe all individual contributions to the focus group interview.
• Write on Focus Group Report the digital education activities that students choice (register all the comments and if there is a consensus 

or not on the activity that students prefer).
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Results are reports with frequencies and percentages. 
Chi-square test was used to compare countries for stu-
dents’ choices about devices. 

RESULTS
Data in Table 2 show that the majority of preferences 

concerned smartphone (61%) as the device students 
like more for communicating or getting information, 
while for a better use in classroom, about 54% of pref-
erences pertained to tablet. 

With regard to communicating or getting informa-
tion, there were differences in the students’ preferences 

among countries (2-sided chi-square: 77 323; df = 8; 
p < 0.001), in particular among Poland, Bulgaria and 
UK. In fact, Polish and Bulgarian youth declared to not 
completely prefer laptop/computer for communicating 
and getting information. In Poland also tablet was not 
popular to this aim. On the contrary, UK students pre-
ferred more tablet than other devices. 

Also with regard to the use of devices in classroom, 
there were differences in the students’ preferences 
among countries (2-sided chi-square: 114 389; df = 8; p 
< 0.001). In fact, youth from Bulgaria and Italy did not 
completely choose smartphone, while it was the most 

Session Date     …………………………………………………

Country     ………………………………………………………

School name     …………………………………………………

Facilitator name   ………………………………………………

Co-facilitator name  ……………………………………………

Classroom ………………………………………………………

Age group (years): 

< 11     ¨ 
11-12   ¨ 

13-14   ¨
> 14     ¨

Participating students no.  ¨¨

Male students no.  ¨¨
Female students no.   ¨¨

Students’ choices

Device (one or more choices)

Which devices do you usually like to communicate 
or get information (laptop, smartphone or tablet)?

Which device do you think is better for use in 
classroom to acquire some new technical skills for 
improving your psychological well-being?

Digital education activity
(one or more choices)

Which activity would you like? 

Which activity do you think would be useful to 
improve your psychological well-being?

Do you think that a specific activity among those 
listed can be more beneficial than others?

Figure 1
Focus Group Report (Edited by facilitators and/or co-facilitators).

Box 2
Informative statements for opening focus group (for facilitators)

• Welcome to the focus group for students. You are invited here together with other students to discuss the use of digital resources for 
educational purposes at school. Today’s work is part of a bigger project that develops and examines a school-based programme, which 
will be used by teachers in schools to promote students’ psychological well-being. 

• Part of the project involves developing ideas for the inclusion of digital interactive educational activities in this programme to see how 
well they work in school settings.

• Today we will ask your opinion on the relevance, usefulness and effectiveness of some educational activities that should be used for 
learning skills that may enable students to better deal with everyday life and to cope with life stress. 

• We are interested in your opinions. As such there are no wrong answers, there are only your opinions about digital resources, which 
one of them you like more, or you think could work better, etc. The aim of this focus group is to gather suggestions from you in order 
to better understand what we need to develop further in the program and what does not need to be changed. Please speak freely and 
allow others to speak freely too.

• We treat these focus groups and the data collected as confidential. We would like to record these focus groups, mainly through notes 
and through digital recordings. We will keep them safely and only the transcriptionist and myself will listen to them. 

• Is everything clear or is there anything important I have missed?

This template provided the facilitators with information and guidance to open focus groups, introduce the topic of psychological 
well-being and encourage students to talk openly about their opinions, experiences and preferences, using predetermined interview 
questions. These included questions that facilitators answered to achieve a comprehensive assessment of students’ preferences for 8 
interactive educational digital supported activities (see the list in Box 3). 
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O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

112

popular device for Polish and Lithuanian adolescents. 
Similarly to Bulgarian and Italian youth, UK youth de-
clared to prefer more tablet or laptop/computer than 
smartphone.

With regard to the preferences for digital interactive 
educational activities that students liked, about 29% 
concerned online videos. A very high percentage of 
preferences for activities that students thought useful 
pertained to collaborative games (46%). With regard 
usefulness, overall, there were no remarkable differenc-
es in the students’ major preference among the differ-
ent countries involved, except for Lithuanian students 
who thought useful collaborative games as much as on-
line videos.

Among the preferences for activities that students 
thought more beneficial than others, the higher per-
centage (about 40%) also concerned collaborative 
games. Although collaborative games received overall 
the largest preference with regard to beneficial effects, 
comparison among the different countries showed that 

there were some differences. In fact, for Italian and 
Lithuanian students they did not represent the major 
choice. These students more frequently indicated as 
preferable role-play, multiple choice test (Italy) and 
competition and online videos (Lithuania) (Table 3). 

Overall, collaborative games were considered by stu-
dents as more useful and also beneficial compared to 
the other activities proposed.

DISCUSSION AND CONCLUSIONS
In 2001, Mark Prensky, an American media research-

er and author of computer games, introduced the terms 
digital natives and digital emigrants [16]. Not without a 
reason, these terms are more and more often cited in 
the works dealing with the issues of modern technolo-
gies in the educational context. Digital natives in contact 
with information technologies are like native speakers 
speaking their mother tongue. They are able to move 
naturally in the Internet environment, operate a com-
puter and various mobile devices. Such constant access 
to the Internet and communication channels, or mobile 
phones, of course may carry certain risks [17-20], but 
they are not the subject of current study.

There is no doubt that the participants of our re-
search were digital natives – a generation of children 
born and grown up in the world of digital technologies. 
They are 21st-century students who no longer want to 
use only traditional teaching methods but recognize 
smartphones, computers and laptops as powerful tools 
for transforming learning.

The predominance of the smartphone as a communi-
cation and information tool among the vast majority of 
surveyed students in the present study probably is the 
result of the trend in the development of smartphones: 
increasing technical capabilities of devices, faster access 
to the Internet, and most of all – their commonness. It 
has to be noted however that there were some differ-

Table 2 
Students’ choices about devices (because students could indicate 1 or more options the sum is not equal to 283) 

Devices that students like for communicating 
or getting information

Smartphone Tablet Laptop/Computer

Bulgaria 56 16 0

Poland 44 0 0

Italy 40 18 18

United Kingdom 17 27 18

Lithuania 29 14 9

Total 186 75 45

Devices that students think are better for use 
in classroom

Smartphone Tablet Laptop/Computer

Bulgaria 0 36 20

Poland 42 54 0

Italy 0 24 21

United Kingdom 3 38 21

Lithuania 26 17 9

Total 71 169 71

Box 3
The interactive educational digital supported activities 
presented to students 

1. Collaborative games/solution to find 

2. Role play 

3. Score/competition 

4.  Online videos (already existing resources) about addressed 
subjects

5. Story with multiple choices and solutions 

6. Interactive exercices/multiple choice test

7.  Task based approach/mission to accomplish/objective to 
achieve

8. Questions/survey
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ences among countries given that the data obtained in 
the UK suggest that UK students preferred tablets. 

In 2016, Digital Virgo and Comecode, in cooperation 
with the Mobile Institute, conducted the first study in 
Poland dedicated to children up to 14 years of age in 
the mobile world. The results, published in the report 
SmartKids [21], are quite consistent with the results of 
the present study. In fact, out of 714 parents taking part 
in that survey, as many as 82% of them confirmed the 
use of mobile devices by their children. The study also 
showed that 1/4 children use their own devices, 52% use 
parents’ smartphones or tablets, and 48% use their own 
or shared with parents. A study conducted on Italian 
students also showed that smartphones and tablets are 
the most frequently used devices (51% and 44% respec-
tively) [22]. Another study which involved almost 3500 
participants from seven European countries (Belgium, 
Denmark, Ireland, Italy, Portugal, Romania and the 
United Kingdom), reported that about 46% of children 
aged 9-16 years was a smartphone’s owner [23]. A study 
conducted in USA on over 4500 parents of children in 
primary and middle secondary schools reported that 
about 45% of children aged 10-12 years had their own 
smartphone [24]. Moreover, on average, US teens aged 
13-18 engage with screen media (from watching televi-

sion or online videos to reading online and using social 
media) for more than 6.5 hours each day; and mobile 
devices account for almost half this time [25].

It seems that the smartphone is the most familiar de-
vice for the youngest users, followed by tablets. There 
may be a feedback relationship, the majority of children 
and adolescents want to use a smartphone as a com-
munication and information search tool because most 
often they use it to communicate with others and surf 
the Internet.

In the present study, it is interesting to note that Pol-
ish and Bulgarian students did not at all indicate the 
laptop or home computer as a useful device for commu-
nicating or searching for information. According to the 
Concise Statistical Yearbook of Poland [26] on 8000 
households, nearly 80% are in possession of a computer 
(or laptop), thus it is difficult to explain its low popu-
larity among school youth. We are rather inclined to 
assume that the smartphone, as more “handy”, seems 
to be more attractive to young people. Also a hypoth-
esis about gender differences seems to be worth fur-
ther exploration. For example, in a study conducted by 
Sozio et al. [27], Brazilian girls will be more likely to use 
mobile phones than boys (54% and 50%, respectively) 
and this trend was also observed in other Countries, 

Table 3 
Students’ choices about digital education activities (because students could indicate 1 or more options the sum is not equal to 283)

Collaborative 
game

Role-play Competition Online 
videos

Story with 
multiple 
choices

Multiple 
choice test

Task based 
approach

Questions

Activities that students like

Bulgaria 0 16 20 36 0 20 40 0

Poland 0 19 17 39 0 37 39 0

Italy 12 2 7 12 0 13 0 0

UK 3 11 16 20 6 4 2 0

Lithuania 14 3 8 20 0 3 4 0

Total 29 51 68 127 6 77 85 0

Activities that students think useful

Bulgaria 56 0 0 0 0 36 20 0

Poland 44 16 0 0 0 10 18 0

Italy 22 6 2 9 1 1 0 2

UK 25 8 3 7 5 5 7 4

Lithuania 16 3 8 14 0 4 1 2

Total 163 33 13 30 6 56 46 8

Activities that students think more beneficial than others

Bulgaria 56 0 0 0 20 0 20 36

Poland 44 16 0 0 0 10 0 0

Italy 4 19 0 2 2 10 0 0

UK 20 10 6 11 3 3 3 6

Lithuania 8 7 11 13 0 7 4 2

Total 132 52 17 26 5 30 27 44
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for example in Hungary [28] and Japan [29]. This is 
not consistent with the results of the present study in 
which, as previously said, smartphone represented the 
preferred communication and information tool across 
all surveyed students, except UK students, who had a 
preponderance of female compared to male students. 
At the same time, it should be noted that there was 
a preponderance of female students also in Lithuanian 
sample of students, however, in this latter case, simi-
larly to Brazil, Japan and Hungary, the main choice was 
the smartphone, although to a lesser extent to the other 
Countries surveyed in the present study. 

A recent Polish research conducted in 2017 among a 
representative sample of teenagers [30] (named Teen-
agers 3.0 report) shows that Polish female teenagers use 
the Internet more often and intensive than boys, both 
at home, on the way from home to school, with friends, 
and in public places, where Wi-Fi is available. Mobile 
technology allows them to use Internet anywhere and 
anytime. The average time that Polish girls spend in In-
ternet connection with a smartphone is 211.5 minutes 
daily, for boys – 165.2 minutes. However, boys use their 
computer and game console more often. The authors 
explain these results by the fact that girls use smart-
phone conveniently for maintaining social relationships 
more than boys do, while boys more often play online 
games, for which a desktop computer is more suitable 
[30]. These differences seem to be worth further ex-
ploration because they also concern adult women and 
men. According to the studies of Andone et al. [31] fe-
male use smartphones for longer than male adults, with 
a daily mean of 166.78 minutes vs. 154.26 minutes.

At the same time, not consistently with these re-
sults, another study on Polish primary school students 
showed that among teenagers (11-14 years), 14.3% of 
boys would like to use smartphones also during lessons 
and only 2.9% of girls would do it. The opposite situa-
tion has been recorded in the case of the preference to 
use tablets instead of traditional textbooks – 17.1% of 
girls and 3.6% of boys declared it [32]. The results of the 
Teenagers 3.0 report [30] help us to better understand 
differences in the use of information and communica-
tion technologies (ICT) by gender. For example, boys 
more often than girls enjoy or want to use the Internet 
to improve knowledge for academic purposes while girls 
to read and/or run blogs, contact friends and search so-
cial networking sites. Among girls, the Internet use with 
social purposes is usually inappropriate during school 
lessons, hence perhaps their lower attitude towards the 
use of smartphone in classroom compared to boys.

Interestingly, in the present study, despite the above-
mentioned primacy of smartphone, about 54% of pref-
erences pertained to tablet as a better tool to use in 
the classroom. This is not entirely consistent with the 
results of other Polish studies on the use of modern 
technologies in secondary school. In fact, Plebańska 
and Halska [33] reported that among the technolo-
gies mentioned by young Polish students as the most 
commonly used in classroom, an interactive whiteboard 
took the first place, and on the second place there was 
a laptop/computer. Smartphones, tablets and mobile 
applications were much less frequently mentioned by 

students, although their presence indicated a certain 
tendency to change. This might be due to lack of con-
fidence in facilitating students to use these tools, some 
teachers not recognizing the educational value of these 
type of technologies, or school policy not allowing them 
to use these types of technologies [34]. Various factors 
may influence the generation gap between teachers 
and students in classrooms, i.e., teacher’s perceptions 
and opinions on technology, the requirement to update 
pedagogy with a focus on technology, the availability 
of professional training for integrating technology ef-
fectively in school [35]. Many teachers are not experts 
in a broad array of technological tools and they are not 
comfortable allowing students to independently build 
their knowledge using technology [36]. While, usually, 
students think that computers, laptops, smartphones, 
iPods, videos, interactive whiteboards or Internet are 
technological tools to be used in classroom, teachers 
are slower to embrace new forms of technology. Teach-
ers’ inexperience may generate a resistance to change, 
which in turn may affect their interest in training for us-
ing technology as educational tool in classroom. Teach-
ers require insight into the pedagogical role of ICT and 
training, in order to use it in their educational activity. 
According to recent research [37] teachers who carried 
out a ICT course are more effective in teaching by using 
technology tools as opposed to those that have no ac-
complished such training. A school in Ireland reported 
that teachers who did not acquire sufficient confidence 
with technology tools avoided using ICT. Consistently, 
some teachers in Canada confessed they were reluctant 
ICT users because they worried they might make a bad 
impression to students who knew more about technol-
ogy than they did [38].

Nevertheless, the accelerated expansion of digital 
technologies has provided interesting perspectives in 
the educational landscape allowing innovation to take 
place in the education space. Approaches such as Mod-
ern Classrooms [39] or Future Classrooms [40] appear 
concepts that have been gaining prominence in the 
European educational context. They integrate the idea 
that nowadays classrooms must be seen as a learning 
laboratory, equipped with different new technology and 
materials, that enables the development of active learn-
ing activities, where autonomy and collaboration hap-
pen in a daily basis for each and every student. Using 
new technologies in the classroom can be a way to cre-
ate positive education. The goal of positive education is 
to produce both well-being as well as to forward the tra-
ditional outcomes of schooling. Using the most popular 
ICT and devices, teachers can transmit optimism, trust, 
and a hopeful sense of the future, which will positively 
influence their students’ perception of the world [41]. 
In the process of digital education activities such as col-
laborative games, role-play, online videos or task based 
approach and choices tests, students improve their in-
dividual skills; for example students can improve their 
decision-making by learning how to choose the best ac-
tion plans from available options [42]. 

However, there are some barriers in implementing 
new technologies in the classroom to assist individual 
skills development. This might be due partially to the 
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fact that school related tasks currently require students 
to use technology only for searching information and 
writing papers. More rarely, teachers provide oppor-
tunities to allow students to use technology to solve 
problems or develop abilities for a better social and 
emotional functioning. The importance of integrating 
technology into the classroom has become a priority at 
most levels of the curriculum in many countries around 
the world. However, as said, teachers are generally time 
poor and often have limited knowledge in using tech-
nology for solving students’ academic or psychosocial 
problems [43, 44]. This explains why they usually did 
not employ innovative pedagogical practices in their 
technology integration [34]. One of the helpful ap-
proaches would be peer-to-peer learning and support 
for teachers. For example, Lang [45] suggests a model 
of pedagogy of outreach – integrating knowledge of 
ICT teachers, generalist teachers, and students in the 
classroom. There is a need to encourage teachers to 
integrate technology for digital education activities to 
develop students’ productivity as well as their emotional 
and social abilities [46]. 

The next stage of Well-School-Tech Project was to put 
into action a structured program aimed at promoting 
psychological well-being making use of technology and 
digital education activities. The programme for promot-
ing psychological well-being and mental health focused 
mainly on teaching skills that enable students to cope 
satisfactorily with stress in their life and was inspired 
by Goleman’s emotional intelligence model [47]. Gole-
man’s model identified five domains of emotional intel-
ligence: i) knowing your emotions; ii) managing your 
own emotions; iii) using emotions to motivate yourself; 
iv) recognising emotions of other people; v) managing 
relationships. The main contents of the program ad-
dress skills such as defining personal goals, adopting ef-
fective communication skills, using negotiation, coping 
with stress, coping with anger, and resolving conflict. 
In the project, we designed some Internet-based digital 
education activities for enhancing the above mentioned 
skills and in the present study we assessed students’ 
opinions on acceptability and usefulness of these activi-
ties. Among them, our findings show that students for 
the most part considered collaborative games as more 
useful and beneficial compared to the other activities 
proposed. According to Griffiths [48], gaming gets ed-
ucational benefits not only in terms of entertainment 
value but also in increasing skills. Cecilia et al. [49] 
who have analysed the influence of gaming activities on 
cognitive performance of children found that the tech-
nological exposition in childhood enhanced learning, 
the autonomy in the use of technological tools and/or 
application represents a good practice to improve the 
learning abilities in developmental age.

The presented analyses are not free from limitations. 
First, the study design called for allowing students to 
provide one or more choices for questions regarding the 
choice of the preferred devices and for digital educa-
tion activities. The results showed that indeed the ma-
jority of students from Bulgaria, Poland and Italy opted 
for more than one choice while UK and Lithuanian 
students, in the majority of cases, only opted for one 

single choice. Therefore, there was likelihood that some 
students did not understand the request or that the re-
quest to provide one or more choices was not enough 
emphasised in UK and Lithuania. Second, for the sta-
tistical analyses, the ISS did not have available indi-
vidual data of the students; that is why it was not able 
to associate each choice or preference with the gender 
of student who expressed that choice or preference. In 
fact, the facilitators reviewed records and presented ag-
gregate data to their project partner coordinator using a 
Focus Group summary Report (Fig. 1). In this Report, 
facilitators only reported the total number of male and 
female students. Third, students represented by indi-
vidual countries are not highly numerous, this does not 
allow us to draw universal conclusions, but we hope that 
it will contribute to further exploration of the topic.
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Abstract
Aim. This study explores the association between sleep quality and emotional regulation, 
and investigates the genetic and environmental bases of this association. 
Methods. Three-hundred-eighty-two adolescent twins, from the Italian Twin Registry, 
and their parents filled the Youth Self-Report and Child Behavior Checklist question-
naires, from which the construct of Effortful Control (EC) was derived as a measure of 
emotional regulation. Twins were identified as “good” or “non-good” sleepers based on 
answers to the Sleep Disorders Questionnaire. EC levels were compared between same-
sex sleep discordant twins. 
Results. A significant association was detected between EC scores and sleep quality. 
When controlling for shared (fetal or early life) environmental factors and genetic back-
ground in the discordant twin analysis, this association weakened in dizygotic  twins and 
disappeared in monozygotic twins. 
Conclusion. Results support the association between sleep quality and EC in adoles-
cence; furthermore, they suggest that sleep quality and emotional regulation may de-
pend on common genetic or environmental factors. 

INTRODUCTION
During the transition from childhood to adolescence, 

we observe dramatic changes in sleep patterns, which 
play an important role in growth and maturation, and 
in mental and physical health [1]. Adolescents, com-
pared with children, generally start to feel sleepy later as 
a result of changes in the phase of circadian wake-sleep 
rhythms and of an enhanced capacity to sustain pro-
longed wakefulness [2]. During adolescence, the sleep 
need doesn’t seem to decline while slow wave sleep (the 
homeostatic restorative component of sleep) decreases 
by approximately 40% relative to REM sleep [2]; so, to 
get the same amount of restorative sleep, adolescents’ 
sleep duration should be longer compared with younger 
children’s sleep. On the contrary, due to biological and 
psychosocial factors, it becomes shorter and of lower 
quality.

Investigating the determinants of changes in sleep 
duration and quality during adolescence is important, 
because poor sleep in adolescence may have detrimen-
tal effects on brain development due to the role of sleep 
in synaptic homeostasis, brain plasticity, and brain mat-

uration. Indeed, several studies found associations be-
tween poor sleep and daytime sleepiness, maladaptive 
conducts, internalizing and externalizing symptoms, 
and poor school performance [3]. 

There is evidence from twin studies that genetic fac-
tors play a role in adolescents’ sleep quantity and qual-
ity. For example, Te Velde et al. showed, in a Dutch 
adolescent twin sample, that sleep duration was influ-
enced at the age 12 by genetic, shared environmental, 
and non-shared environmental factors with similar rela-
tive contributions, while at the age 20 it was influenced 
by non-shared environmental and genetic factors [4]. 
Another twin study in adolescence found a significant 
genetic influence on sleep problems [5]. 

Sleep changes in adolescence are affected by norma-
tive biological changes, by environmental factors, as 
well as by experience and temperament. Around the 
time of puberty a delay in circadian phase has been ob-
served in humans and other mammals. The delay has 
been measured on behavioral daily rhythm (sleep and 
activity) as well as on physiological rhythms (metabo-
lism and endocrinology). Gonadal hormones influence 
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both the sleep-wake homeostatis and the circadian 
rhythm regulation of sleep [6]. In teenagers this is exac-
erbated by psycho-social and behavioral changes, such 
as the social media exposure and the use/abuse of caf-
feine and caffeine-laden products [7].

The relationship between sleep and temperament has 
been extensively studied in infants, toddlers and school 
age children. Fewer are the studies among adolescents. 
In a review paper, Willis [8] reports a robust association 
between sleep and anxiety in adolescents. In a longi-
tudinal study of young adult twins, Alice Gregory and 
her team showed that while genetic effects play a mod-
est role in insomnia and depression symptoms sepa-
rately, they appear to play a more central role in con-
current and longitudinal associations between these 
phenotypes [9]. Higher neuroticism was reported for 
adolescent poor sleepers compared with good sleep-
ers [10], and for junior high school students with later 
bedtimes, shorter sleep duration, more sleep problems 
and daytime sleepiness. According to Matthews [11], 
poor sleep quality in young adults is robustly associated 
with loneliness. A relatively recent study showed posi-
tive correlations of sleep problems with negative affec-
tivity and sociability, and a negative correlation with 
effortful control [12]. Similar findings were reported by 
Lukowski and Milojevich [13] in a sample of university 
students; in their study, a poor global quality of sleep-
ing was unrelated to extraversion, positively correlated 
to negative affect (sadness) and to orienting sensitivity 
(associative), and negatively correlated with effortful 
control.

Self-regulation represents a broad construct entail-
ing attentional, cognitive, physiological, and behavioral 
processes that operate in concert to ensure an appro-
priate level of emotional, motivational, and cognitive 
arousal [14]. From a developmental perspective, re-
searchers often investigate self-regulation using mea-
sures of effortful control [15]. The construct of effortful 
control (EC) reflects the temperamentally-based com-
ponent of emotion-relevant self-regulation, and cap-
tures a set of control functions needed for voluntary and 
goal-directed behavior [16]. In terms of development, 
EC represents an early appearing component of child 
temperament [16]. Children high in EC reveal better 
social and emotional competence [17], are less likely 
to develop internalizing and externalizing symptoms, 
and show better school performances [18] compared to 
children with low EC. Furthermore, EC has been asso-
ciated with indicators of psychological adjustment, such 
as optimism, self-esteem and happiness [19]. 

In a recent study conducted on the same sample, we 
showed substantial genetic influences on the EC mea-
sure [19]. Moreover, other previous twin studies found 
a substantial genetic component for the same measure 
in children [20] and in young adults [21].

Although the correlations between sleep quality and 
EC, found by Lukowski and Milojevich [13], could be 
due, at least in part, to shared genetic or environmen-
tal factors, no previous studies tested this hypothesis. 
Therefore, considering an adolescent sample from the 
Italian Twin Registry, we aimed to replicate the asso-
ciation between EC and sleep quality, and to explore 

the role of genetic and environmental factors in this 
association. 

METHODS
Participants

Study subjects were twins aged 14-18 years previ-
ously enrolled in the Italian Twin Registry (ITR) [22]. 
Of about 1600 families contacted by mail, 389 fami-
lies having a twin pair among their offspring agreed to 
participate filling in the CBCL/YSR questionnaires. 
The sample included 774 twins (385 complete pairs, 4 
unmatched twins) of Caucasian origin. Of these, 281 
(36.3%) were monozygotic (MZ) and 493 (63.7%) were 
dizygotic (DZ). Twins from respondent and non-re-
spondent families were similar for gender, zygosity and 
age, as well as for age of the parents, whereas parents 
of participating twins were significantly more educated 
than parents in non-participating families.

Subsequently, following a new study hypothesis, a 
random sub-sample of the 389 families was adminis-
tered the questionnaire to assess sleep quality, and 191 
families sent it back. 

Parents of twins received at home an invitation letter 
explaining the purpose of the study, an informed con-
sent form to be signed and a number of questionnaires 
regarding the traits of interest to be filled by parents 
and/or twins. The protocol of this observational study 
was under the general framework of the ITR research 
activities, approved by the Ethics Committee of the Is-
tituto Superiore di Sanità (ISS, Italian National Insti-
tute of Health).

Zygosity assessment
Zygosity of twin pairs was assessed by a standardized 

self-report questionnaire, which consists of items, filled 
by parents, about physical similarity and frequency of 
confusion of the twins by family members and strang-
ers during infancy. This is a well-known method in twin 
studies that has been shown to be over 95% accurate 
[23].

Measures
We collected behavioral information through the 

Child Behavior Checklist/6-18 (CBCL) and Youth Self-
Report/11-18 (YSR) questionnaires [24].

The CBCL is a standardized assessment of behav-
ior problems based on responses to 113 items that are 
scored 0 (“not true”), 1 (“somewhat true”), or 2 (“very 
true”) in describing the child’s behavior by parents. The 
YSR is a standardized assessment tool widely used to re-
port behavioral problems and social competence among 
adolescents; twins self-responded to the 118 test items, 
scored as in the CBCL. In the analyses, we simultane-
ously exploited the information from parents (CBCL) 
and adolescents (YSR) (see below, Statistical Analyses).

To calculate the variable “effortful control” (EC), we 
used 8 items from the 9-item measure (one item was ex-
cluded because it showed poor psychometric properties 
in preliminary analyses) introduced by Luengo-Kanacri 
et al. [25]. This 8-item subscale of the CBCL and YSR 
captures the construct of EC in the subdimensions of 
attentional focusing (three items) and inhibitory con-



Emanuela Medda, Guido Alessandri, Davide Delfino et al.

O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

120

trol (five items). This measure assesses processes re-
lated to emotional regulation, as well as the abilities 
to voluntarily focus and shift attention, to voluntarily 
inhibit or initiate behaviors such as delaying and plan-
ning. Sample items are: “He/she does not finish things 
he/she started”, “He/she also talks when it is not his/her 
turn”, and “His/her demands must be fulfilled immedi-
ately, easily frustrated”. The items were reversed as ap-
propriate: high scores indicated high EC. The reliability 
for the parent-version of the measure (CBCL) was 0.82 
and for the YSR was 0.74. For the 8-item version of 
the EC scale, the reliability was 0.74, while it was 0.71 
and 0.75 for inhibitory control and attentional focusing, 
respectively.

For the purposes of the analyses, a composite EC 
score was calculated based on CBCL and YSR (see be-
low, Statistical Analyses). 

Sleep quality was assessed by the Sleep Disorders 
Questionnaire, a brief self-report insomnia question-
naire including 18 yes/no questions on different sleep 
problems and 5 further questions concerning sleep 
habits [26]. The questionnaire was built according to 
DSM-IV and ICSD-R criteria for sleep problems; both 
these classifications assign a crucial role to the subjec-
tive complaint of insufficient or inadequate sleep. This 
assessment tool showed good convergent validity with 
respect to the global score of the Pittsburgh Sleep Qual-
ity Index (PSQI) in a sample of general practitioners’ 
patients [26]. In order to define the quality of sleep 
during the last month, we considered only those 10 of 
the 23 items measuring the specific sleep symptoms of 
insomnia, excessive sleepiness, sleep apnea and para-
somnia that were the target of our study. The first three 
questions concern symptoms of insomnia, the fourth 
question concerns non restorative sleep, while the other 
questions investigate excessive sleepiness (5-7), sleep 
apnea (8) and parasomnias (9, 10).

We defined the absence of “good sleep” on the basis of 
at least one positive response to the following ten items: 
1) Did you take more than half an hour to fall asleep? 2) 
While sleeping, do you wake up often or do you remain 
awake for more than 30 min? 3) Have you woken up 
early, that is, more than an hour before you expected 
to? 4) Have you had non restorative sleep, that is as if 
you haven’t slept at all? 5) Did you have problems stay-
ing awake during the day? 6) Did you have irresistible 
sleep attacks during the day? 7) Have you had an exces-
sive need to sleep (10 h weren’t enough)? 8) Have you 
realized or has someone told you that you stop breath-
ing for a few seconds while you’re sleeping? 9) Do you 
often (more than 3 times a month) have nightmares or 
dreams that cause a lot of anxiety? 10) Have there been 
episodes of sleep walking or of any other unusual be-
havior during sleep?

This definition allowed us to discriminate subjects 
who did not show any kind of problems (“good sleep-
ers”) from those showing slight, moderate or severe 
sleep problems (“non-good sleepers”).

Twin pairs were considered discordant for sleep qual-
ity when one twin was a good sleeper (i.e. reported no 
sleep problems) while his/her co-twin was a non-good 
sleeper (i.e. reported at least one problem).

Statistical analyses
Descriptive analysis was performed on twins as indi-

viduals to report means (with standard deviations) and 
frequencies.

Confirmatory Factor Analysis was applied to the 8 
items of CBCL and YSR related to EC to estimate fac-
tor scores of the total EC scale and its subscales (at-
tentional focusing and inhibitory control) separately for 
parent-reported and self-reported data. These scores 
were then averaged to obtain a composite EC score to 
be used in all subsequent analyses. 

Robust regression taking account of the non-inde-
pendence of data within twin pairs and including age 
and gender as covariates was applied on twins as in-
dividuals to estimate the association between EC and 
sleep quality.

Monozygotic (MZ) and dizygotic (DZ) pairs discor-
dant for sleep quality were identified, and the estimated 
mean EC (and related subscales) factor scores in twins 
and co-twins, separately for MZ and DZ pairs, were 
compared using Student t test for paired samples.

DZ twins share on average 50% of their genetic back-
ground, while MZ twins are genetically identical. Fur-
thermore, both MZ and DZ twins share the fetal and 
the early-life environment. Thus, the study of twins 
discordant for exposure to a putative risk factor (i.e. 
one twin in the pair is exposed, the other twin is not 
exposed) allows one to investigate if there is an asso-
ciation between exposure and outcome while matching 
exposed and unexposed twins for age, genetic back-
ground (partially for DZ twins, totally for MZ twins), 
as well as for intra-uterine and childhood within-family 
environment. In particular, this design allows one to un-
derstand if and to what extent an observed association 
between exposure and outcome is due to genetic and/or 
environmental effects shared by exposure and outcome 
(i.e. genetic and/or environmental confounding effects). 
Basically, three possible scenarios can occur: 1) the ex-
posure is causally related to the outcome and no genetic 
or shared environmental confounding effects are in-
volved; in this case, exposure and outcome are expected 
to be significantly associated with the same strength at 
the individual level, as well as within DZ and MZ dis-
cordant pairs; 2) the exposure is not a causal factor and 
its relation with the outcome is totally due to shared 
genetic and environmental effects (total confounding); 
in this case, exposure and outcome are expected to be 
significantly associated at the individual level, but the 
association is expected to weaken in DZ pairs (partially 
matched for genetic background, and totally matched 
for pre-natal and early-life environment), and to disap-
pear in MZ pairs (totally matched both for genetic back-
ground and for pre-natal and early-life environment); 3) 
the exposure has a partial causal effect on the outcome; 
in this case, a significant association between exposure 
and outcome is expected at the individual level, but the 
exposure effect is expected to be reduced and persistent 
in both MZ and DZ pairs (partial confounding effects) 
[27]. In our study, the exposure variable is sleep quality 
and the outcome variables are EC and its subscales.

All analyses were performed with the Stata software 
(version 13).
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RESULTS
A total of 191 twin pairs (120 MZ pairs, 71 DZ pairs), 

representing ages 14 through 18, provided information 
on sleep quality. Ninety-nine percent of twins were at-
tending school.

Among the subjects, 120 twins (31.4%) were identi-
fied as good sleepers, of whom 33.3% were male and 
about 63.3% were MZ. The remaining sample (n = 
262) included those subjects who showed at least one 
sleep problem (1-2 problems, 39%; 3-4 problems, 38%; 
5-6 problems, 16%; more than 6 problems, 7%). De-
mographic characteristics, zygosity and mean EC (and 
related subscales) factor scores of good and non-good 
sleepers are reported in Table 1. 

No gender differences were observed for sleep quality 
(chi-square test, p = 0.16). Moreover, age was not cor-
related with EC (r = -0.06, p = 0.25) or sleep quality (r 
= -0.02, p = 0.65). 

Twins with a good sleep quality had higher tempera-
ment factor scores (i.e. EC and the subscales “atten-
tional focusing” and “inhibitory control”) compared to 
those with sleep problems. Accordingly, age and gen-
der adjusted correlations between the number of sleep 
problems endorsed by the subjects and EC or related 
subscales were negative and significant [r = -0.26 (p 
<0.0001) for EC; r = -0.18 (p <0.001) for attentional 
focusing; r = -0.27 (p <0.001) for inhibitory control]. 
Adjusting by age and gender, sleep quality (1 = “good 
sleeper”, 0 = “non-good sleeper”) was significantly as-
sociated with EC factor scores (b = 0.33, p <0.001) 
and with EC subscales scores (bAttentional = 0.29, p <0.001,  
bInhibitory = 0.28, p <0.001); moreover, females showed 
higher EC scores compared to males (p <0.05). 

Among all same sex twin pairs, 33 were discordant for 
sleep quality (Table 2). Of these, 17 were DZ pairs and 
16 were MZ pairs. Compared to co-twins with sleep 
problems (non-good sleepers), twins without any sleep 

problem (good sleepers) showed higher mean EC levels 
in both MZ and DZ pairs.

Larger intra-pair differences in DZ compared to MZ 
discordant pairs emerged. In particular, the mean dif-
ference in EC score was 0.32 (paired t test, p = 0.05) 
in DZ pairs, partially matched for genetic background, 
and decreased to a non-significant 0.17 in MZ pairs, 
fully matched for genetic background (paired t test, p 
= 0.46). Therefore, these results show that, besides ac-
counting for age and gender, when controlling also for 
shared (fetal or familial) environmental factors and ge-
netic background, the association between EC and sleep 
quality weakened in DZ pairs and disappeared in MZ 
pairs. Similar results were obtained for EC subscales.  

DISCUSSION
Over several years, researchers pointed to the associ-

ation of adolescents’ inadequate sleep quality and irreg-
ular sleep patterns with behavioral problems in the area 
of emotional self-regulation, such as negative moods, 
increased likelihood of stimulant use, higher levels of 
risk taking behaviors, poor school performance, and in-
creased risk of unintentional injuries. This association 
drew attention on the possible causal link between sleep 
problems and emotional dis-regulation, which would be 
of relevance in the design of interventions aimed to im-
prove emotional self-regulation. 

Overall, our results confirmed at individual level the 
association of quality of sleeping with emotional regula-
tion and its components [13]. However, since the as-
sociation is weaker in DZ pairs and disappears in MZ 
pairs, these results do not seem to support a direct caus-
al link between sleep quality and emotional regulation 
as measured by effortful control, and suggest that ge-
netic and shared environmental factors may confound 
this association observed also in other studies. In other 
words, our data seem to support the idea that quality of 

Table 1
Demographic characteristics and factor scores of effortful control (and related subscales) according to sleep quality

Sleep quality Overall sample

Non-good sleepers
(N = 262 twins)

Good sleepers
(N = 120 twins) (N = 382 twins)

N Mean ± SD 
or %

Range N Mean ± SD 
or %

Range N Mean ± SD 
or %

Range

Gender, male 139 53.05% 76 63.33% 215 56.28%

Age, years 262 16.37 ± 1.22 14 ; 18 120 16.34 ± 1.24 14 ; 18 382 16.37 ± 1.22 14 ; 18

Age, percentiles
25th

50th

75th

15.3
16.6
17.5

15.2
16.4
17.5

15.2
16.6
17.5

Zygosity

MZ 80 30.53% 40 33.33% 120 31.41%

DZ same sex 103 39.31% 39 32.50% 142 37.17%

DZ opposite sex 79 30.15% 41 34.17% 120 31.41%

Effortful control 262 -0.04 ± 0.82 -2.82 ; 1.22 120 0.30 ± 0.69 -3.14 ; 1.22 382 0.06 ± 0.80 -3.14 ; 1.22 

Attentional focusing 261 -0.05 ± 0.82 -2.62 ; 1.01 120 0.23 ± 0.69 -2.32 ; 1.01 381 0.04 ± 0.79 -2.62 ; 1.01

Inhibitory control 262 -0.03 ± 0.79 -2.78 ; 1.08 120 0.28 ± 0.66 -3.05 ; 1.08 382 0.07 ± 0.76 -3.05 ; 1.08

SD: standard deviation; MZ: monozygotic; DZ: dizygotic.
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sleeping and emotional regulation may depend upon a 
common set of genetic and environmental causes. This 
result may reinforce the evidence found by Diaz et al. 
[28] that EC moderates the relation between sleep and 
academic achievement in children: children with low 
EC need plenty of sleep in order to be successful at 
school. Furthermore, looking from the other direction, 
Berger et al. [29] found that sleep duration moderates 
the association between children’s temperament and 
academic achievement. These phenotypes might have 
then a complex genetic and environmental architecture, 
and our findings suggest the need to investigate deeply 
the composite relation between sleep and children’s 
EC: in the absence of a causal dependency between 
sleep quality and emotional regulation, difficulties in 
sleeping behavior may not represent a good direct tar-
get for regulation-enhancing interventions.

The results of our study should be interpreted in the 
light of the following main limitations: a) the use of self-
reported data; b) our strict classification of subjects as 
good sleepers (and therefore our broad classification of 
subjects as non-good sleepers), which is new and does 
not allow comparisons with other studies; c) the depen-
dency of our results on the arbitrary definition used for 
sleep quality; d) the low number of discordant pairs; 
however, the (high-degree) genetic and environmental 
matching of subjects may partly counterbalance the re-
duction in power imposed by a limited sample size.

Although the cross-sectional study design did not al-
low us to resolve the directionality of the association 
between EC and sleep quality, we were able to show a 
possible dependency of emotional regulation and quali-

ty of sleeping upon common genetic and environmental 
factors. As regards the modifiable factors, a crucial role 
in the expression of both these phenotypes is played by 
parenting style and family functioning [30, 31], which 
may thus represent two of the key environmental expo-
sures common to the twin pair. 

Our results may have significant implications for the-
ories aimed to explain the links between sleep quality 
and emotional regulation; furthermore, they highlight 
the need to identify the relevant common environmen-
tal exposures in order to plan interventions aimed to 
improve both sleep quality and emotional regulation.  
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Abstract
Background. In Italy, the National Immunization Prevention Plan recommends for ado-
lescents between ages 11 and 18 several vaccines, however their adherence is below the 
expected coverage. School-based delivery strategies might represent an alternative to 
primary care settings. This study aims to evaluate the impact of a school-based interven-
tion aimed to increase the vaccination uptake among Italian secondary class students.
Methods. One of the four schools in which a school-based multicomponent interven-
tion was previously carried out has been matched with a control school in the same 
geographical area. Students’ coverage for mandatory and recommended vaccinations 
was assessed before and after an 8 months period using the Local Health Authority Im-
munization Register.
Results. Seven hundred and fifty-five resident students in the RM Local Health Author-
ity were included: 265 from the intervention school, 490 from the control school. At 
baseline, the two schools were comparable for grades and sex distribution; the interven-
tion school had significant higher immunization rates for Meningococcal B, but lower 
ones for the 4th dose of dTap. After eight months, higher percentage of students received 
the HPV (30.5% vs 13.8% of females; p = 0.003) Meningococcal C (6.0% vs 2.0%; p = 
0.005) and Meningococcal B (14.7% vs 0.3%; p <0.001) vaccines in the intervention 
school compared with control. The pre-post differences between the two schools in the 
immunization rates were significantly higher in the intervention school for the HPV, 
Meningococcal C and B vaccines. 
Conclusions.This study demonstrates that a school-based health promotion project was 
effective in improving the recommended vaccines uptake among adolescents with po-
tential interesting implication for the national target attainment. Considering the impor-
tance of informing and educating, innovative school-based health promotion programs 
could represent an excellent opportunity for the Local Health Authorities to get in touch 
with a hard-to-reach target. Performance in offering the vaccination in school facilities 
should be evaluated.

INTRODUCTION
Vaccines are universally recognized as one of the 

most effective instruments for the primary prevention 
of infectious diseases, but in recent years vaccination 

delay or refusal is putting at risk the high level of immu-
nization rates achieved in the past. This phenomenon, 
namely vaccine hesitancy, could be due to multiple lev-
els of factors that influence parental vaccine confidence 
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and acceptance [1]. Apart from the risk perception of 
the diseases and the confidence on vaccines, the WHO 
SAGE Working Group on Vaccine Hesitancy pointed 
out “convenience” as a possible explanation related to 
the ease of access to immunization in terms of location 
and time [2]. Immunizing adolescents represent global-
ly a struggle despite national routine recommendations. 
In Italy, the National Immunization Prevention Plan 
recommends for adolescents between 11 and 18 years 
the following vaccines: diphtheria, tetanus, and acel-
lular pertussis (dTpa), catch-up strategies for measles, 
mumps and rubella (MMR); Meningococcal C conju-
gate in subjects not vaccinated during childhood, two/
three-dose schedule against HPV (only for females); a 
two-dose schedule against varicella in subjects unvac-
cinated or with negative history for the disease [3]. 
Regardless, respectively 52.9%, 53.9%, 74.9%, 75.0% 
and 16.0% of 16 years old adolescents received the fifth 
dose of dTap, the second dose of MMR, the first dose 
of rubella and mumps and one dose of Meningococcal 
C [4]. HPV vaccine coverage rates ranged from 72.1% 
for the 1999 birth cohort to 52.4% for the 2002 birth 
cohort (even if the latter is not still definitive) [5]. The 
coverage for the remaining available vaccines is lower 
than 10%, in particular 2.4% for varicella [4]. 

With the availability of newer vaccines and greater at-
tention to providing booster doses of routine vaccines 
to older children, schools are becoming a more widely 
used platform for immunization [6]. In several coun-
tries, school-based health centres represent an alterna-
tive to primary care settings and have been shown to 
minimize common obstacles, such as parents missing 
work, therefore increasing immunization rates [7-10].

Despite the relevant success of the extraordinary 
measles catch-up campaign in several Regions, which 
include also the MMR vaccine delivery in elementary 
and middle schools, [11], Italy does not have a well-
structured school-based immunization program. Fur-
thermore, with the gradual shelving of the scholastic 
preventive medicine [12], Italian students are losing 
several opportunities to receive trustworthy informa-
tion regarding vaccination and, consequently, protec-
tion against vaccine preventable diseases. This kind of 
activity has been delegated to the paediatricians, which 
usually visit their older patients only if they have health 
issues. Eventually, the Local Health Authority, in re-
spect of its own autonomous organization, could imple-
ment voluntarily, but no more mandatory, school-based 
health promotion campaign, which are usually target 
to contrast non-communicable diseases, to promote 
healthy lifestyle and to fight dependencies. 

For all these reasons, the Public Health Institute of the 
Università Cattolica del Sacro Cuore of Rome decided 
to design a project called “VacciniAmo le Scuole” (Let’s 
school get vaccinated), which proposes to evaluate and 
enhance parents’ and students’ knowledge and attitudes 
of prevention regarding vaccine-preventable diseases in 
collaboration with the Italian Ministry of Education and 
the Local Health Authorities. Preliminary results pro-
vided further evidence about school-based health pro-
motion programs as an effective strategy for improving 
knowledge and attitudes about this issue [13]. 

Since the original study design did not consider a 
control group, definitive conclusions about the proj-
ect impact on the general vaccine coverage among the 
target population couldn’t be carried out. The present 
study aimed to overcome this limitation evaluating the 
impact of a school-based multicomponent intervention 
on the adherence of Italian secondary school students 
to adolescent recommended vaccination. In this study, 
we hypothesized that the school involved in the Vac-
cinAmo le Scuole project reported significantly higher 
rates of immunization of recommended vaccinations 
for adolescents compared with a school who did not 
receive the health promotion intervention (the control 
group).

METHODS
The intervention: VacciniAmo le Scuole project

The VacciniAmo le Scuole project was conducted in 
2015 in four secondary schools in three Italian Regions 
(Lazio, Basilicata and Sicily), with the support of the 
local health authorities (ASL Roma A (now ASL Roma 
1), ASL Roma B (now ASL Roma 2), ASM Matera 
and ASP Palermo). Each class received a 90 minutes 
health promotion intervention, which includes a theo-
retical introduction and a second part more interactive 
using the role-play technique, and a pre-post question-
naire [14]. Students’ parents received at home a similar 
questionnaire, which includes a section requesting their 
informed consent and invitation to a meeting with the 
project team. All the health promotion activities have 
been carried out in deep collaboration with each repre-
sentative of the local health authorities. After the school 
interventions, each Local Health Authority arranged to 
receive students and parents at least one day in their 
surgery to carry out the recommended vaccinations for 
adolescents. Detailed information regarding the project 
and its results are under submission separately. The Vac-
ciniAmo Le Scuole project was approved by the Ethical 
Committee of the Local Health Authorities “Roma 1” 
(Ref. n. 513 CE Lazio1 – Rome, 02/03/2017).

Study design and schools recruitment
The impact of the school-based multicomponent 

intervention VacciniAmo le Scuole was tested using a 
retrospective cohort design, comparing the aggregated 
immunization coverage in one of the schools in which 
the VacciniAmo le Scuole has been performed (inter-
vention school) to a matched school from the same geo-
graphical area. 

The intervention school was selected from the four 
schools participating in the VacciniAmo le Scuole ac-
cording to the number of students involved in the 
project and the availability of a comparison school in 
the same geographical area. Only the school in the 
ASL ROMA1 respected these inclusion criteria. Con-
sequently, its referent recruited a control school from 
the same administrative area, according to geographic 
vicinity and with similar socio-demographic characteris-
tics. In this way the control school could be considered 
similar both in terms of the attending students (includ-
ing from a socio-demographic point of view), both in 
terms of its relationship with the ASL. As a matter of 
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fact, apart from the VacciniAmo le Scuole intervention, 
for every registered student of both the schools received 
yearly a personalized letter, which informs each one re-
garding his own immunization status.

The intervention school has 413 registered students, 
but only 284 participated in the VacciniAmo le Scuole 
project and have been included in this study. All the 
517 students registered in the control school have been 
included in this study.

The main outcomes were the proportion of students 
receiving each vaccination mandatory/recommended 
for adolescent, namely the 5th dose of dTap, the 2nd 
dose of MMR, a dose of HPV (among girls), one dose 
of Meningococcal C (in subjects not vaccinated dur-
ing childhood). Furthermore, because in 2015 the ASL 
ROMA1 was pursuing also the Meningococcal B vac-
cine, the proportions of students who received at least 
one dose of this vaccine were investigated as a second-
ary outcome. Finally, also the proportion of students 
receiving at least one among the above-mentioned vac-
cines has been evaluated as a secondary outcome be-
cause it represents a proxy of the opportunity to meet 
experts from the local health authority which can pro-
vide students with the best knowledge on vaccine pre-
ventable diseases for them. Because of the shifting from 
three to two doses schedule (only for the new cohorts 
of 12 years old girls whom initiated the HPV vaccina-
tion in 2015), the outcome regarding the HPV vaccine 
was considered as the initiation or the completion of 
a 2-dose HPV series. The vaccination against varicel-
la was excluded because of the impossibility to assess 
the negative history for the disease in the students. It 
should be underlined that in people aged 11 to 18 years 
the above-mentioned mandatory/recommended vac-
cinations are free of charge, while the Meningococcal 
B vaccination are offered under a discounted payment 
because in 2015 it is not yet included in the National 
Immunization Plan. 

All the outcomes were evaluated in both intervention 
and control schools just before and at 8 months since 
the implementation of the VacciniAmo le Scuole project.

Data sources 
The head of the two schools provided the student list 

with information on their school grade. Students’ cover-
age for mandatory and recommended vaccinations was 
assessed using the Local Health Authority Immuniza-
tion Register, which routinely collected data deriving 
from the national Immunization Program for residents 
within their administrative boundaries. Students were 
not counted in the analysis if they were resident in an-
other local health authority, because lack of information 
regarding immunization history and administration. 
That’s led to the exclusion of 46 non-resident students 
in the ASL ROMA1 (19 students in the intervention 
school and 27 in the control school, p = 0.393). 

The two above-mentioned data sets were merged using 
the student’s tax code as key and the observations were 
made anonymous assigning a casual numerical code.

Students’ vaccination history was ascertained before 
the program started in the intervention school (Febru-
ary, the 15th) and again after 8 months (from February, 

the 16th until October, 15th). Eight months have been 
considered as the follow-up period until the end of the 
scholastic year, giving two additional months to take 
into account that during the summer holidays parents 
could postpone the decision to vaccinate their children.

Students were considered to be already immunized if 
they had at baseline the appropriate number of doses 
for each immunization recommended in the National 
Immunization Plan (4 or 5 doses of dTap, 2 doses of 
MMR, at least 2 doses of HPV only for girls, at least 1 
dose of Meningococcal C or B). For the dTap the infor-
mation regarding the immunization status was calcu-
lated for a 4th dose, which should be completed at the 
age of 5-6 years old, and for the 5th dose, which should 
be administered every 10 years after the 4th dose (so 
around 15-16 years), but that is usually co-administered 
during the first access to the immunization center after 
11 years old to make the vaccination schedule easier. 

Among the students who were not already fully im-
munized, the ones who received the expected doses 
were recorded and a comparison between pre and post 
intervention coverage was done. For the dTap the 5th 
dose was considered the expected one and students 
that have already received it were considered fully im-
munized. 

Statistical analysis
Descriptive data were summarized through absolute 

and relative frequencies for categorical variables and 
through means and Standard Deviations (SD) for con-
tinuous variables.

Chi Square was used to compare differences between 
variables of interest at baseline. Overall and stratified 
vaccine uptake rates between the two schools were 
compared using two sample tests of proportions. Fur-
thermore, to take into account the baseline immuni-
zation coverage, the same statistical test was used to 
compare within and between differences in the vaccine 
specific pre-post immunization rates.

Statistical significance was set for p value <0.05 and 
all statistical tests were two-sided. Statistical analysis 
was performed using Intercooled Stata 12 for Macin-
tosh (Stata Corporation Lakeway, USA, 2007).

RESULTS
755 resident students in the ASL ROMA1 were in-

cluded in this study, 265 from the intervention school, 
490 from the control school. Their mean age was 12.3 
(±1.0) years and 48.1% of them were girls. The school 
grades and sex distribution did not differ between the 
two schools. At baseline, the intervention school had 
significant higher immunization rates for Meningococ-
cal B, but lower ones for the 4th dose of dTap. Among 
the 755 students, 40.4% needed 1 or more vaccines, 
significantly more in the intervention school (46.0%) 
than in the control one (37.3%). Characteristics of 
the schools as well as baseline immunization rates are 
shown in Table 1.

Table 2 reports the results of the intervention under 
study after eight months. A higher proportion of girls 
not already fully immunized for HPV received the HPV 
vaccine in the intervention group (30.5% vs 13.8%; p 
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= 0.003). Similarly, a higher proportion of students re-
ceived Meningococcal C (6.0% vs 2.0%; p = 0.005) and 
B (14.7% vs 0.3%; p <0.001) vaccines (Table 2) in the 
intervention group respect to the control. Although not 
statistically significant, a higher proportion of students 
received at least one of the mandatory/recommended 
vaccines in the intervention respect to the control 
school (41.2% vs 33.9%; p = 0.149). 

The sex and the school grade of the students not al-
ready fully immunized that received individual vaccines 
are shown in Figure 1. Only one male student of the 3rd 
year received the second dose of MMR (not shown in 
Figure 1). Excluding HPV vaccines, usually males re-
ceive more vaccinations than females (57%, 75% and 
64%, respectively for dTap, MenC and MenB). DTap 
uptake is higher in 3rd year students, while HPV and 
MenB is higher in the first class students (Figure 1). 

Lastly, we compared the immunization coverage rates 
before and after the intervention under study. Results 
reported in Table 3 are consistent with those reported in 

Table 2. The intervention school reported a significant 
increase in the HPV, Meningococcal C and B immuni-
zation rates (+11% (p = 0.002); +8.1% (p = <0.001) and 
+3.7% (p = 0.008), respectively. In particular, girls in the 
intervention school had lower HPV coverage at baseline 
(37.7% vs 45.8%), but they reached higher immuniza-
tion rates at 8 months after the project implementation 
(56.2% vs 53.3%).

DISCUSSION
Currently, most countries in the world deliver na-

tionally recommended vaccines to adolescents pri-
marily through school-based vaccination centers. This 
approach has largely overcome missed opportunities 
for vaccinating adolescents in traditional healthcare 
settings allowing higher coverage for most of the avail-
able vaccination than in delivering systems based on 
the community sector or private practice [15]. Other 
Authors highlighted that school based educational in-
tervention helped improve vaccination coverage among 
adolescents regardless of the venue of vaccination [16].

In Italy, despite this growing evidence and the large 
public offer of vaccinations, there is no national pro-
gram in place to promote vaccine uptake on a school 
level that remains globally underused with a conse-
quent inadequate access to preventive health care for 
adolescents. Nevertheless, the unexpected decrease 
in national immunization rates and the newly adopted 
National Vaccination Plan could enhance Regional and 
Local Autonomy to reinforce their efforts in this field, 
requiring country specific information regarding feasi-
bility and efficacy of tailored school programs. 

VacciniAmo le scuole is an innovative multicompo-
nent health promotion program that as been shown 
effective in improve knowledge and attitudes towards 
vaccine preventable diseases among young Italian ado-
lescents with an overall high acceptance among teach-
ers and students [13], which is in agreement with previ-
ously published papers [17]. However, no evidence was 

Table 1
Characteristics and baseline immunizazion rates of the two schools included in the study

School p
(chi2)VacciniAmo Control

Residents (N = 755) 265 490 0.393

Sex (% of Females) 130 (49.4%) (240) 48.9% 0.906

School Grade I 93 (35.9%) 163 (33.3%) 0.359

II 94 (35.9%) 158 (32.2%)

III 78 (28.2%) 169 (34.5%)

Immunization status
(Students Already 
Immunized)

dTap (4 doses) 210 (79.3%) 429 (87.6%) 0.003

dTap (5 doses) 18 (6.8%) 38 (7.8%) 0.498

MMR (2 doses) 202 (76.2%) 398 (81.2%) 0.105

HPV (at least 2 doses - females) 49 (37.7%) 110 (45.8%) 0.131

Men C (at least 1 dose) 98 (43.2%) 177 (36.1%) <0.071

Men B (at least 1 dose) 15 (5.7%) 0 (0.0%) <0.001*

Already Immunized for all the above 143 (54.0%) 307 (62.7%) 0.020

* Fisher’ exact test.

Table 2
Results of the intervention VacciniAmo le Scuole as proportion 
of students undergoing vaccination among those not already 
fully immunized *

Individual vaccines VacciniAmo 
N (%)

Control
N (%)

p

DTP 28 (11.3) 54 (11.9) 0.796

MMR 1 (1.6) 0 (0.0) 0.406**

HPV (females) 25 (30.5) 18 (13.8) 0.003

MenC 19 (14.7) 1 (0.3) <0.001**

MenB 15 (6.0) 10 (2.0) 0.005

At least One 
(DTP, MMR, HPV, 
MenC, MenB)

61 (41.2) 79 (33.9) 0.149

* The denominator of each cell is represented by the difference between 
the included students and the students already immunized with the specific 
vaccination (showed in Table 1). ** Fisher’ exact test.
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available regarding its efficacy in improving the vaccine 
uptake among program participants that is evaluated 
in this retrospective cohort study in comparison to a 
standard-of-care approach. 

Eight months since its implementation, vaccination 
coverage for most of the recommended vaccinations 
was higher in intervention school than in the con-
trol one. That’s particularly true for HPV vaccination 
among girls, but also for Meningococcal C and B vac-
cines. For all these vaccines, as already shown by dif-
ferent authors, the higher uptake has been recorded in 
younger students [15, 18]. Furthermore, we recorded 
a higher uptake of Meningococcal C and B vaccines 
among males, which has been suggested due to the 
more vaccinations required for females [19].

The   5th dose of TdaP has been required by a small 
proportion of students, mostly in the third school grade 
and without differences between the two schools, pre-
sumably because parents and students was waiting for 
the proper schedule, which is usually administered a 
couple of year later. Similarly, the 2nd dose of MMR 

vaccine is required only by one student in the inter-
vention school, with unsuccessful coverage, which re-
mained around 80% in both schools, quite far from the 
95% target identified in the national plan for eliminat-
ing measles and congenital rubella syndrome [20]. In 
this study we do not have information regarding the stu-
dents history nor the specific serum antibodies, and it 
should not be excluded that the wild disease has already 
affected most of these students. 

Additionally, despite the higher rate of students re-
ceiving at least 1 vaccine in the intervention school 
(41.2% vs 33.9%) that exceeded the control school in 
the overall coverage for all the investigated vaccines, it 
should be said that both the schools remain far from 
the national targets.  Even if we have no insight into 
why necessary vaccines were missed, one possible rea-
son relies on the fact that the vaccinations have been 
administered in a different location than in the ambu-
latory of the school. This reason should be taken into 
strong consideration when implementing a school-
based health promotion program while the opportunity 

Table 3
Within and between schools differences in the immunization coverage pre and post the intervention VacciniAmo le Scuole

Post intervention immunization coverage
(within-schools pre-post difference)

Between-schools pre-post differences

VacciniAmo P Control P VacciniAmo - Control P

dTap (5th dose) 17.0%
(+10.2%) <0.001 18.8%

(+11.0%) <0.001 -0.8% 0.725

MMR (2nd dose) 76.6%
(+0.4%) 0.919 81.2%

(+0.0%) 1.000 +0.4% 0.174

HPV (females) 56.2%
(+18.5%) 0.003 53.3%

(+7.5%) 0.100 +11.0% 0.002

MenC 51.5%
(+8.3%) 0.074 36.3%

(+0.2%) 0.947 +8.1% <0.001

MenB 11.3%
(+5.7%) 0.019 2.0%

(+2.0%) 0.002 +3.7% 0.008
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Figure 1
Students not already fully immunized receiving individual vaccines, stratified according school grades (first column: black = 1st 
year; grey = 2nd year; light grey = 3rd year) and sex (second column: vertical red line = Females; horizontal light blue line = Males).
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to receive the health intervention is delayed in space 
and time [21, 23].

The success in increasingthe actual vaccination rates 
could be attributed to several factors. First, the health 
promotion intervention has been carried out using in-
novative and interactive approach, namely the role play, 
which has been very appreciated by the schools [14]. 
Secondly, the intervention has been developed in deep 
collaboration with the local health authority. For this 
reason, it is tailored according to the local needs and all 
the project team has been available to address students, 
parents and teachers’ concerns regarding vaccination 
along the project period. Finally, while most of the 
school-based programs have been focused on a specific 
vaccine (usually the HPV), this project has been devel-
oped to increase the awareness and the coverage of all 
the recommended vaccination for adolescent. 

This study has several limitations. Generalization 
should be done with caution because the setting is lim-
ited to a couple of urban schools and a small number 
of adolescents. Student’s randomization is not possible 
due to the specific school setting. Additionally, the con-
trol school has been matched as much as possible for so-
cio demographic characteristics and the two groups did 
not show significant difference at baseline for sex and 
school grade. Also the immunization status at baseline 
is quite balanced between the two schools, with some 
vaccine coverage higher in the intervention school (Me-
ningococcal C and B), but others higher in the control 
one (dTap, MMR and HPV). Finally, even if the immu-
nization registry is a high reliable source of information, 
it is limited to vaccination administered within the local 
health authority boundaries. For this reason we had to 
limit our sample to the residents within the local health 
authority and we cannot exclude, even if it is unlikely, 
we lose some information on students who decided to 
be vaccinated outside the ALS Roma 1.

This study demonstrates that the school-based mul-
ticomponent health promotion project VacciniAmo le 
Scuole was effective in improving the recommended 
vaccines among adolescents with potential interesting 
implication for the national targets attainment. Larger 
and multi-centric studies may help to understand the 
real advantages when a school-based model of immu-
nization delivery is implemented in Italy. Even thought 
Italy has recently passed a law to make mandatory 10 
vaccinations and to make vaccination a school require-
ments for children under the age of 16, multicompo-
nent school based immunization campaigns could be 
helpful to overcome several well-known barriers to ado-
lescent immunization, such as the need for parents to 
miss work or the opportunity for the ASL to get in touch 
with a hard-to-reach target, as well as to increase the 

population confidence in the health institutions [24].

CONCLUSIONS
Our results suggest that innovative school-based 

health promotion intervention could increase adoles-
cent specific vaccination uptakes and coverage. The 
Local Health Authorities should implement and evalu-
ate similar school-based interventions to give Italian 
students trustworthy information regarding vaccination 
and, consequently, being protected against vaccine pre-
ventable diseases. Better results could be reach offering 
the vaccination in school facilities. 
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Abstract
Aim. In this study, we investigated in people suffering from alcohol use disorder (AUD) 
with or without dual diagnosis (concomitant psychiatric disability) how they feel their 
dependence condition. We predicted that AUD people with a dual diagnosis could feel 
potentiated their addiction. 
Methods. Alcohol habits and psychiatric conditions of 183 AUD men and 62 AUD 
women were measured by using the DSM-5, the severity of alcohol dependence ques-
tionnaire (SADQ), the alcohol anamnesis and psychiatric examination by the symptom 
check list 90-R (SCL-90-R). 
Results. We have shown that alcohol drinking does not correlate with both psychiatric 
examination and self-reported psychopathology. SADQ shows that severe alcohol de-
pendence correlates with highest psychiatric symptoms and with the levels of alcohol 
consumption. 
Conclusions. This finding suggests that high SADQ scores may represent a tool to early 
disclose only patients with dual diagnosis. SADQ may provide information to address 
pharmacological interventions because revealing aspects of the dark side of addiction 
potentiated by AUD associated psychopathology.

INTRODUCTION
People suffering from Alcohol Use Disorder (AUD) 

frequently show behavioral impairments and related 
psychiatric disruptions (dual diagnosis) [1-12], In the 
early studies of the Cloninger group, two subtypes of 
alcoholism have been described. The type I, affecting 
both men and women, could have genetic or environ-
mental bases, usually starting at an early age, and caus-
ing either mild or severe alcohol dependence [13]. The 
type I was characterized by loss of control over drink-
ing, binge drinking, guilt about drinking and progressive 
severity of alcohol abuse. The personality traits of type 
I were high harm avoidance and low novelty seeking, 
the person drinks to relieve anxiety. Instead, the type 

II is primarily genetic [5] affects men more often than 
women, and mainly sons of male alcoholics, the alcohol 
problems appear before age 25 and often begins during 
adolescence or early adulthood. Type II is characterized 
by the inability to abstain from alcohol. Type II is also 
associated with criminal behavior and with a history of 
antisocial acts. Relatively to personality traits, type II is 
characterized by high novelty seeking, person drinks to 
induce euphoria. Psychopathological dysfunction and 
sociopathy and often coexist in type II. In fact, type II 
alcoholism has more emotional regulation difficulties 
and a lot of social problems, than type 1 alcoholism, that 
can contribute to developing psychiatric disorders [14].

Depression, anxiety and personality disorders are of-

Address for Correspondence: Marco Fiore, Istituto di Biologia Cellulare e Neurobiologia, CNR c/o Dipartimento Organi di Senso, Sapienza Univer-
sità di Roma, Viale del Policlinico 155, 00161 Rome, Italy. E-mail: marco.fiore@cnr.it.
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ten associated with alcoholism and contribute to craving 
and relapse [2, 6, 15-21]. AUD people with dual diag-
nosis are reported to be high users of the health care 
system [22] and to have a more severe course of alcohol 
dependence [23, 24] than AUD people without a dual 
diagnosis [17, 25]. Indeed, the comorbid condition of 
psychiatric impairments and AUD may predict both re-
lapsing shorter time and increasing treatment drop-out 
[26-28]. Dual diagnosis and alcohol addiction severity 
are crucial at-risk factors for relapse and drop-out events 
[29-31], but only a few studies concurrently investigated 
their related conditions. Such studies used self-admin-
istered questionnaires as the symptom check list 90-R 
(SCL-90-R) [32] and the severity of alcohol dependence 
questionnaire (SADQ) [33] to assess psychiatric con-
dition and alcohol addiction magnitude. However, for 
assessing the levels of alcohol addiction previous studies 
[34-36] mostly investigated only the SADQ total score 
but without considering the analysis of the questionnaire 
subscales. Such analyses may provide subtle indications 
to disclose that certain drinking problem domains are 
closely related to crucial aspects of dependence [37, 38]. 
Thus, the aim and novelty of this study was to analyze 
in a cohort of about 250 AUD people the relationship 
between psychiatric diseases and the severity of alcohol 
dependence using not only the behavioral responses 
to self-administered questionnaires (SADQ and SCL-
90-R) but also the clinical examinations carried out by 
psychiatrists and physicians with long-lasting expertise 
in psychiatry and alcohol addiction by using the DSM-
5 criteria and ad hoc tools for measuring real drinking 
habits as life drink history (LDH) and time line follow 
back (TLFB) according to the standardized methodol-
ogy of the Italian guidelines for the treatment of alcohol 
addiction [39, 40]. We predict that AUD people with 
dual diagnosis could feel potentiated their addiction. 
Potential gender differences were also investigated.

MATERIALS AND METHODS
AUD people recruitment

AUD participants were recruited in the Latium Re-
gion Alcohol Referral Center at Policlinico Umberto I, 
Sapienza University Hospital, in Rome, Italy during a 
15 days-long day-hospital period. All participants met 
the DSM-5 criteria for AUD.  According to the indica-
tions of the National Institute on Alcohol Abuse and 
Alcoholism (NIAAA) we considered “at-risk” drinkers 
people drinking up to 4 drinks per day or 14 per week 
for men (in Italy 1 drink = 12 g), more than 3 drinks per 
day or 7 drinks per week for women (in Italy 1 drink = 
12 g). NIAAA defines heavy drinking as 5 or more stan-
dard drinks in a day for a man and 4 or more standard 
drinks in a day for a woman [41]. AUD people enrolled 
in the study were 245 (Table 1), 74.6% (n = 183) of them 
were men and their mean age was 47.20 ± 10.8 years 
and 62 (25.4%) women (48.15 ± 10.28 age in years). 
The 81.6% of AUD people were Italians, the 39.8% 
were married and 31% were single. The mean age of 
onset of alcohol problems was 28.99 ± 10.96 years. The 
AUD group reported an average of 17.95 ± 12.88 years 
of problem drinking and an average of 13.99 ± 10.86 
drinks per day during the month prior to the admission 
to the treatment unit. 40% of the cases had completed 
at least 8 years of schooling.

Patients were divided into two groups: AUD patients 
without a dual diagnosis as referred to the SCL-90-R 
and as evaluated by the psychiatrist examination (n = 
74; 58 men and 16 women) and AUD patients with a 
dual diagnosis (n = 171; 125 men and 46 women). Such 
differences between the number of recruited men and 
women may be explained to the fact that AUD men 
tend to ask for help more often than AUD women [42] 
even though the same women could show a more seri-
ous psychiatric condition [43].

The 171 AUD patients with dual diagnosis present-

Table 1
Description of the two groups of AUD patients with and without dual diagnosis divided for gender, enrolled in the study. Data are 
expressed as means ± SD, as median or as percentage. CAD = cumulative abstinence duration; SES = socio-economic status (1 up 
to 5000 euro per year; 2 from 5000 to 10 000 euro; 3 from 10 000 to 20 000; 4 over 20 000). According to NIAAA for men alcohol 
risk consumption begins with more than 4 drinks on any single day and more than 14 drinks per week. 1 drink = 12 g of alcohol 
in Italy. For the Educational Level, 1 represents no scholastic degree, 2 Primary School (8 years of compulsory formal education), 3 
Secondary School (5 years of formal education), 4 University degree

AUD patient without dual diagnoses AUD patient with dual diagnoses

Men (n = 58) Women (n = 16) Men (n = 125) Women (n = 46)

Age 48.40 ± 9.76 49.79 ± 10.25 46.65 ± 11.25 47.61 ± 10.35

Educational level [1 low – 4 high] 2.11 ± 0.49 2.33 ± 0.62 2.30 ± 0.69 2.44 ± 0.62

SES [1 low – 4 high] 2.24 ± 0.31 2.43 ± 0.18 2.34 ± 0.35 2.28 ± 0.28

Age of first consumption 28.97 ± 10.78 31.38 ± 9.26 26.89 ± 10.68 32.93 ± 11.58

Years of critical consumption 19.52 ± 14.01 16.50 ± 10.98 19.20 ± 13.26 14.23 ± 11.09

Alcohol preference (%) 
wine
beer
spirit

50.3
30.9
15.8

44.1
28.5
25.8

52.6
31.6
16.4

44.6
29.4
27.4

Abstinence days before the test [CAD] 5.63 ± 8.976 9.33 ± 11.672 5.11 ± 7.964 5.64 ± 7.312

Previous use of psychoactive substances [%] 30.9 17.1 32.1 16.3

Smoking [daily number of cigarettes] 17.8 ± 11.76 16.43 ± 11.98 17.1 ± 11.95 16.75 ± 12.78
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ed different psychiatric conditions: most of them, the 
49.7%, present a bipolar disorder followed by the 28.8% 
that present a mood disorder, the 8.9% present an anxi-
ety disorder, the 8.8% present a personality disorder. 
Only the 2.3% present psychotic symptomatology and 
the 1.5% present adjustment disorders.

Table 1 shows also the differences in the sociodemo-
graphic and alcohol variables between the two groups 
of AUD patients with and without a dual diagnosis for 
gender.

Exclusion criteria for all participants included history 
of head injury, loss of consciousness, history of organic 
mental disorder, present assumption of psychoactive 
drugs as cocaine, opioids, amphetamine, other recre-
ational drugs, anxiolytics, euphoriants, antipsychotics, 
barbiturates, antidepressants, hallucinogens-data based 
on urine toxicology), seizure disorder or central nervous 
system diseases and no sign of hypertension at the time 
of recruitment. Breath alcohol level was measured by 
using Alcoscan AL7000. During the 15-day long hos-
pitalization period, alcohol consumption was also ana-
lyzed by the presence of Ethylglucoronide in the urine 
[44]. Psychiatric examination and self-administered 
interviews were carried out between day 7 and day 8 
of the two weeks day-hospital period. The study was 
approved by the University Hospital ethical committee 
and informed consent was signed by each participant 
and all the study procedures were in accordance with 
the Helsinki Declaration of 1975, as revised in 1983, 
for human experimentation. The clinical diagnosis for 
dual diagnosis and the clinical diagnosis for alcohol ad-
diction were carried out by different specialists unaware 
of the final group assignment of the patients according 
to the psychological and cognitive assessments by self-
report questionnaires (see below).

Clinical assessment for a dual diagnosis
Psychiatric examination by DSM-5 criteria for di-

mensional assessment and diagnosis of mental disorders 
(based on descriptions, symptoms and other criteria for 
diagnosing mental disorders) [45] in AUD people was 
carried out to assess the presence of psychiatric dis-
orders. A psychiatric examination was carried out be-
tween day 7 and day 8 of the 15-day long day-hospital 
period for a first diagnostic orienting as stated before. 
Then, the psychiatrist, when the patients concluded the 
detox period, performs a second evaluation to confirm 
or modify the diagnosis (between day 15 and 20 after 
the end of the day-hospital). The last diagnosis was 
used to confirm the classification of the two groups of 
AUD patients without and with dual diagnosis. 

Clinical assessment for alcohol dependence
AUD magnitude and the lifetime alcohol consump-

tion were assessed by clinicians by using LDH, TLFB 
and the DSM-5 Severity Scale for Alcohol Use Disorder.

LDH [46] is a retrospective, interview-based proce-
dure, used to identify patterns of alcohol use, abuse, 
and dependence beginning with the onset of regular 
drinking and ending with the individual’s current drink-
ing pattern [46-48]. 

TLFB [49, 50] is used as a clinical and research tool 

to obtain a variety of quantitative estimates of alcohol 
and other drugs’ use in the last month.

Both LDH and TLFB were administered by physi-
cians with a long-lasting experience on alcohol addic-
tion after the disappearing of the withdrawal symptoms 
according to a set of specific evidence, such as elevated 
blood pressure, tachycardia, tremor, sweating and no al-
cohol presence (see also the above-described methods). 

The DSM-5 diagnostic criteria for alcohol use disor-
der [45] is used to designate mild (2-3), moderate (4-5), 
and severe (≥ 6) dependence. The AUD diagnosis was 
determined by analysing the number of AUD criteria of 
the past 12 months. DSM-5 defined AUD symptoms 
included: 1) tolerance, 2) withdrawal, 3) substance tak-
en in larger amounts/longer period than intended, 4) 
persistent desire or unsuccessful attempts to decrease/
control use, 5) a great deal of time spent obtaining, us-
ing or recovering from effects of alcohol, 6) social, occu-
pational, or recreational activities given up or reduced 
because of use, 7) use despite knowledge of physical or 
psychological problems caused or exacerbated by use, 
8) recurrent failure to fulfil major role obligations, 9) re-
current use in hazardous situations, 10) craving/strong 
desire to use the substance, 11) continued use despite 
social/interpersonal problems. 

Psychological and cognitive assessments  
by self-report questionnaires

Self-report measures were carried out to investigate 
the psychological and cognitive functioning and the 
severity of the dependence. AUD people provided dif-
ferent self-report assessments under the supervision of 
a psychologist with a long-lasting training in alcohol ad-
diction. In particular, we analysed the mini-mental state 
examination (MMSE), the vocabulary subtest of the 
WAIS-R, the SCL-90-R and the SADQ.

The MMSE [51] is a brief 30-point questionnaire, 
the most frequently used assessment methods for the 
estimation of cognitive function, and it has been shown 
to have adequate reliability and validity to screen for 
cognitive impairment. The raw score needs to be cor-
rected for educational attainment and age [52]. 

The vocabulary subtest of the WAIS-R [53] is con-
sidered to be one of the best indicators of general in-
telligence and is used to assess the verbal intellectual 
functioning in clinical practice. The WAIS-R vocabulary 
subtest consists of the meaning definition of 40 words.

The SCL-90-R [54] is a 90-item self-report symptom 
inventory designed to reflect psychological symptom 
patterns of psychiatric and medical patients. Each item 
of the questionnaire is rated on a 5-point scale of dis-
tress from 0 (none) to 4 (extreme). The SCL-90-R used 
in the present investigation consists of the following 
nine primary symptom dimensions and a global sever-
ity index (GSI): somatization (SOM, which reflects dis-
tress arising from bodily perceptions), obsessive-com-
pulsive (OC, which reflects obsessions-compulsions 
symptoms), interpersonal sensitivity (IS, which reflects 
feelings of personal inadequacy and inferiority in com-
parison with others), depression (DEP, which reflects 
depressive symptoms, as well as lack of motivation), 
anxiety (ANX, which reflects anxiety symptoms and ten-
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sion), hostility (HOS, which reflects thoughts, feelings, 
or actions that are characteristic of negative affective 
states of anger, aggression, irritability, rage, and resent-
ment), phobic anxiety (PHO, which reflects symptoms 
of persistent fears as responses to specific conditions), 
paranoid ideation (PAR, which reflects symptoms of 
projective thinking, hostility, suspiciousness, and fear 
of loss of autonomy), and psychoticism (PSY, which 
reflects a broad range of symptoms from mild interper-
sonal alienation to dramatic evidence of psychosis) [32, 
55, 56]. The SCL-90-R presents three global indices: 
global severity index (GSI) designed to measure overall 
psychological distress; positive symptom distress index 
(PSDI) designed to measure the intensity of symptoms 
and positive symptom total (PST) reporting the num-
ber of self-reported symptoms. However, the GSI is the 
single best indicator of the current level or depth of an 
individual’s disorder. It combines information concern-
ing the number of symptoms reported with the inten-
sity of perceived distress. The SCL-90-R takes between 
12 and 20 min to complete. The internal consistency 
coefficient a values for the nine symptom dimensions 
ranged from a low of 0.77 for psychoticism to a high 
of 0.90 for depression. In an Italian study, the internal 
coherence for all subscales showed alpha values ranging 
between 0.70 and 0.96 [57]. Based on the Italian ver-
sion of the SCL-90-R [58] the T cut-off level used in the 
present study to discriminate AUD people with dual 
diagnosis vs AUD without dual diagnosis people was 
set to T ≥ 55 in the GSI score. The SCL-90-R was com-
pleted in the presence of psychologists who provided 
clarifications when necessary.

The SADQ [33, 59, 60] is a short, easy-to-complete, 
self-administered, 20-items questionnaire designed to 
measure the severity of dependence on alcohol as for-
mulated by Edwards & Gross [61]. There are five sub-
scales each including four items: physical withdrawal, 
affective withdrawal, withdrawal relief drinking, alco-
hol consumption, and rapidity of reinstatement. The 
physical withdrawal, withdrawal relief drinking, alcohol 
consumption, and rapidity of reinstatement subscales 
are specially focused on the physical aspects of alcohol 
dependence while the affective withdrawal subscales 
refers to affective aspects of alcohol dependence. Each 
item is scored on a 4-point scale, ranging from almost 
never to nearly always, resulting in a corresponding 
score of 0 to 3. Thus, the total maximum score possible 
is 60 and the minimum is 0 [33, 62]. A score greater 
than 30 indicates severe alcohol dependence; scores 
ranging from 16 and 30 indicate the presence of mod-
erate alcohol dependence. Above 16 a mild dependence 
was assessed [63].

Statistical analysis 
Data were analyzed using SPSS. Descriptive analyses 

were conducted to evaluate the characteristics of the 
enrolled participants. TLFB, LDH, SCL-90-R, SADQ 
and DSM-5 data were analyzed by two-way ANOVA 
to determine differences between AUD people with or 
without a dual diagnosis. Gender differences were also 
considered as a main factor. Post-hoc comparisons were 
carried out by using the LSD testing. Pearson bivari-

ate correlations were calculated between SADQ scores 
and psychopathological indicators and alcohol variables 
(years of alcohol abuse, the age of onset, total alcoholic 
units in the last month, the daily alcoholic units in the 
last month). 

RESULTS 
Sample characteristics

AUD people characteristics are described in Table 1. 
All recruited AUD people fulfilled the criteria for se-
vere alcohol dependence (8.84 ± 1.99 – mean number 
of DSM-5 positive criteria) as assessed by using DSM-
5 criteria and resulting heavy drinkers according to 
NIAAA (14.38 ± 11.16 – mean number of daily alcohol 
units).

AUD people were compared for gender in all inves-
tigated parameters (see Table 2). Since no statistical 
differences were found between males and females in 
the analysed factors, except, as expected, for the drunk 
alcoholic units (higher in men) and the depression di-
mension of the SCL-90-R (elevated in women), the 
gender factor was not considered in the other reported 
results. 

Dual diagnosis and drinking parameters 
AUD with dual diagnosis and AUD people without 

dual diagnosis did not differ in alcohol consumption 
habits resulting, however, both groups heavy drinkers 
according to the NIAAA criteria (daily alcohol units: 
15.06 ± 11.57 vs 12.79 ± 10.06 and monthly alcohol 
units consumed: 425.94 ± 322.95 vs 365.97 ± 279.43 
respectively). Moreover, AUD with dual diagnosis and 
AUD people without dual diagnosis displayed compa-
rable addiction severity (9.09 ± 2.07 vs 8.18 ± 1.59 - 
mean number of DSM-5 positive criteria).

SCL-90-R scores and SADQ 
Table 3 shows the relationship between the levels of 

dependence measured by SADQ (mild, moderate and 
severe) and the SCL-90-R primary symptoms and the 
GSI. AUD patients with severe dependence had sig-
nificantly higher mean scores in the psychopathological 
SCL-90-R domains. 

Post-hoc tests show that somatization, depression, 
hostility, paranoid ideation, psychoticism, obsessive-
compulsive, interpersonal sensitivity, anxiety and the 
GSI were significantly higher in AUD people with se-
vere and moderate dependence when compared with 
mild dependence (ps < 0.05). Post-hocs also reveal 
differences between moderate and mild addiction in 
somatization, obsessive-compulsive, interpersonal sen-
sitivity, anxiety, hostility and the GSI (ps < 0.05).

SCL- 90-R scores and psychiatric examination 
Table 4 shows the ANOVA data between SCL-90-R 

scores, as dependent variables, and the psychiatric 
examination by a specialist in order to disclose AUD 
people with dual diagnosis and AUD people without a 
dual diagnosis. The results evidence significant differ-
ences between the two groups for each dimension (ps 
< 0.01 in the ANOVA) with the highest values in AUD 
patients with dual diagnosis. 
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Psychiatric examination and SADQ scores
ANOVA considering AUD people with dual diag-

nosis vs AUD people without dual diagnosis and the 
SADQ total score as dependent variable shows that 

AUD patients with dual diagnosis had significantly 
(F(1,244) = 23.101; p < 0.001) higher mean scores of 
total SADQ (25.30 ± 14.25) compared to AUD people 
without dual diagnosis (16.39 ± 10.88 respectively). 

Table 3
SCL-90-R primary symptom dimensions and SADQ dependence levels (mean ± SD). # p < 0.05 Severe vs moderate/mild; § p < 0.05 
moderate vs mild

SCL-90-R Total
SADQ 

n = 245

SADQ
Mild dependence 

(Score range 
0-15)
n = 93

SADQ
Moderate 

dependence
(Score range 

16-30)
n = 88

SADQ
Severe 

dependence 
(Score > 30)

n = 64

F(df) p

Somatization 0.68 ± 0.64 0.49 ± 0.48 0.81 ± 0.70§ 0.76 ± 0.68 6.479(2,244) = 0.002

Obsessive 
compulsive

1.00 ± 0.72 0.78 ± 0.62 1.10 ± 0.77§ 1.18 ± 0.73 7.316(2,244) = 0.001

Interpersonal 
sensitivity

0.68 ± 0.61 0.50 ± 0.49 0.75 ± 0.66§ 0.86 ± 0.65 7.693(2,244) = 0.001

Depression 0.90 ± 0.68 0.73 ± 0.65 0.97 ± 0.72 1.06 ± 0.62 5.431(2,244) = 0.005

Anxiety 0.76 ± 63 0.52 ± 0.53 0.86 ± 66§ 0.97 ± 0.64 12.007(2,244) < 0.001

Hostility 0.54 ± 0.63 0.41 ± 0.55 0.65 ± 0.70§ 0.55 ± 0.63 3.445(2,244) = 0.033

Phobic anxiety 0.35 ± 0.45 0.23 ± 0.35 0.35 ± 0.39 0.52 ± 0.58# 8.414(2,244) < 0.001

Paranoid ideation 0.81 ± 0.67 0.68 ± 0.61 0.83 ± 0.67 0.96 ± 0.72 3.682(2,244) = 0.027

Psychoticism 0.65 ± 0.64 0.50 ± 0.57 0.71 ± 0.62 0.78 ± 0.72 4.485(2,244) = 0.012

GSI 0.76 ± 0.53 0.58 ± 0.46 0.84 ± 0.56§ 0.91 ± 0.53 9.748(2,244) < 0.001

SADQ: severity of alcohol dependence questionnaire; SCL-90-R: symptom check list 90-R.

Table 2
Differences between AUD patients without and with dual diagnosis for gender in self report measures

AUD patient without dual diagnoses AUD patient with dual diagnoses

Men
(n = 58)

Women
(n = 16)

Men
(n = 125)

Women
(n = 46)

DSM 5 severity criteria 8.40 ±1.45 6.50 ± 2.12 9.09 ± 1.77 9.08 ± 2.78

MMSE 15.25 ± 4.74 14.68 ± 3.98 15.56 ± 3.99 15.45 ± 2.63

WAIS 29.80 ± 17.18 32.68±20.35 35.47 ± 14.50 41.98 ± 14.53

SCL-90-R somatization 0.44 ± 0.45 0.50 ± 0.54 0.74 ± 0.67 0.85 ± 0.68

SCL-90-R obsessive compulsive 0.66 ± 0.55 0.58 ± 0.43 1.13 ± 0.72 1.23 ± 0.81

SCL-90-R interpersonal sensitivity 0.44 ± 0.44 0.45 ± 0.54 0.75 ± 0.64 0.90 ± 0.65

SCL-90-R depression 0.56 ± 0.46 0.59 ± 0.56* 0.95 ± 0.63 1.29 ± 0.83*

SCL-90-R anxiety 0.43 ± 0.47 0.54 ± 0.52 0.89 ± 0.64 0.91 ± 0.66

SCL-90-R hostility 0.28 ± 0.40 0.36 ± 0.38 0.63 ± 0.66 0.66 ± 0.77

SCL-90-R phobic anxiety 0.21 ± 0.28 0.23 ± 0.25 0.42 ± 0.51 0.38 ± 0.46

SCL-90-R paranoid ideation 0.52 ± 0.48 0.68 ± 0.68 0.86 ± 0.64 1.07 ± 0.79

SCL-90-R psychoticism 0.38 ± 0.40 0.45 ± 0.47 0.70 ± 0.66 0.89 ± 0.75

SCL-90-R GSI 0.48 ± 0.36 0.52 ± 0.42 0.84 ± 0.53 0.96 ±0.58

SADQ physical withdrawal 3.89 ± 3.27 2.87 ± 3.36 4.83 ± 3.26 5.35 ± 3.40

SADQ affective withdrawal 1.86 ± 2.01 2.81 ± 3.82 3.78 ± 3.37 5.00 ± 4.16

SADQ withdrawal relief drinking 3.62 ± 4.29 2.19 ± 3.85 5.75 ± 4.41 5.24 ± 5.03

SADQ alcohol consumption 4.29 ± 2.31 3.94 ± 2.46 5.60 ± 3.38 4.89 ± 3.34

SADQ rapidity of reinstatement 3.24 ± 2.92 2.63 ± 2.83 5.03 ± 3.46 5.59 ± 3.80

SADQ total 16.93 ± 11.23 14.44 ± 9.58 14.44 ± 9.58 26.04 ± 15.95

SCL-90-R: symptom check list 90-R.
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The emerging finding from the SADQ scales and the 
psychiatric evaluation clearly demonstrates that AUD 
people with dual diagnosis describe themselves affected 
by a more severe alcohol dependence than AUD people 
without a dual diagnosis.

Comparable results were found in the SADQ sub-
scales: patients with dual diagnosis referred to higher 
levels of physical withdrawal (4.97 ± 3.29 vs 3.68 ± 3.29), 
affective withdrawal (4.11 ± 3.63 vs 2.07 ± 2.51), with-
drawal relief drinking (5.61 ± 4.58 vs 3.31 ± 4.23), alcohol 
consumption (5.41 ± 3.38 vs 4.22 ± 2.33), and rapidity of 
reinstatement (5.18 ± 3.55 vs 3.11 ± 2.89) compared to 
AUD patients without dual diagnosis (ps < 0.05). 

SADQ/SCL-90-R and drinking parameters  
(TLFB/LDH)

Figure 1 shows the relationships between the SCL-
90-R, the SADQ and the drinking parameters mea-
sured by TLFB. Indeed, correlations reveal that the 
total score of SADQ positively correlates in all AUD 
patients with the alcoholic units totally consumed (r 
= 0.301; p ≤ 0.001) and the daily alcoholic units con-
sumed in the last month (r = 0.284; p ≤ 0.001) when 

measured by TLFB. No correlations were found with 
the drinking parameters evaluated by LDH. 

Relatively to the SADQ subscales (Figure 2) the corre-
lations demonstrate that the Withdrawal Relief Drinking 
and Alcohol Consumption subscales were significantly 
and positively associated with the alcoholic units totally 
consumed and the alcoholic units consumed daily in the 
last month. No relationship was found between total and 
daily alcoholic units and Affective Withdrawal and Ra-
pidity of Reinstatement subscales. Significant negative 
correlations were observed between SADQ total scores, 
physical withdrawal, alcohol consumption and the age of 
onset of alcohol problems (see plots of Figure 2). No re-
lationship was found between SADQ total scores/SADQ 
subscales with the years of at-risk drinking.

Quite interestingly, no correlations were found be-
tween SCL-90-R and the drinking parameters of the 
TLFB/LDH (alcohol unit/daily, alcohol unit/monthly, 
age of alcohol onset and years of at risk drinking). Fur-
thermore, no evidence was found between psychiatric 
examination and the drinking parameters of the TLFB/
LDH.

SCL-90-R and SADQ subscales
Table 5 indicates the correlation between the symp-

toms’ scales of SCL-90-R and the SADQ subscales. 
Data shows that affective withdrawal, physical with-
drawal and rapidity of reinstatement subscales of 
SADQ were significantly and positively associated with 
the GSI of the SCL-90-R. No relationship was found 
between SADQ alcohol consumption and withdrawal 
relief drinking subscales and GSI. 

DISCUSSION
In the present study, we evaluated the relationship be-

tween the AUD severity and the presence of psychiatric 
comorbidity. Serious AUD patients with dual diagnosis 
are more at-risk of relapse and abandonment of treat-
ment. The psychometric tools used to assess the mag-
nitude of addiction are mainly self-reported interviews, 

Table 4
SCL- 90-R Scores and Psychiatric Examination (mean ± SD)

Psychiatric examination

SCL-90-R Non-psychiatric AUD 
patients 
 n = 74

Psychiatric AUD patients
n = 171

F p

Somatization 0.46 ± 0.47 0.77 ± 0.67 13.599 < 0.001

Obsessive compulsive 0.65 ± 0.52 1.15 ± 0.75 28.758 < 0.001

Interpersonal sensitivity 0.45 ± 0.46 0.79 ± 0.64 17.212 < 0.001

Depression 0.57 ± 0.48 1.04 ± 0.70 27.720 < 0.001

Anxiety 0.45 ± 0.48 0.90 ± 0.65 27.815 < 0.001

Hostility 0.30 ± 0.40 0.64 ± 0.69 15.855 < 0.001

Phobic anxiety 0.21 ± 0.27 0.41 ± 0.49 9.935 = 0.002

Paranoid ideation 0.55 ± 0.53 0.92 ± 0.69 16.011 < 0.001

Psychoticism 0.40 ± 0.41 0.75 ± 0.69 16.877 < 0.001

GSI 0.49 ± 0.37 0.88 ± 0.54 30.975 < 0.001

SCL-90-R: symptom check list 90-R.

non signi�cant

non signi�cant
ps < 0.05

ps < 0.05

ps < 0.05

ps < 0.05

Psychiatric
examination

SCL-90-R SADQ 

TLFB alcohol
related 
variables 

Figure 1
Picture illustrating the connections and statistical significance 
between SCL-90-R, SADQ, TLFB alcohol related variables and 
psychiatric examination. 
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with the exception of the severity scale of DSM-5 and 
of the anamnestic instruments based on the frequency 
and the quantities of alcohol consumption, which are 
instead detected by the clinician. In the present investi-
gation, we found that there are no differences between 
AUD people with dual diagnosis and AUD people 
without dual diagnosis based on the amount of alco-
hol drunk and on the severity highlighted by DSM-5. 
Indeed, our patients were all heavy drinkers, however, 
is that despite the dual and non-dual AUD patients do 
not show differences in the alcohol parameters or even 
in the observation of the clinician, dual AUD patients 
report a higher gravity of SADQ dependence.

As highlighted in the results section, we evaluated 
the presence of a psychiatric disorder either through a 
self-report tool, the SCL-90-R, or through a psychiatric 
examination and in both cases AUD patients describe 
themselves as more severe at SADQ. We used the two 
methods because the SCL-90-R, despite being used in 
other studies previously conducted [56, 57], is a screen-
ing questionnaire that identifies the presence of psycho-

logical distress, while obviously, the psychiatric interview 
conducted on the criteria of the DSM-5 allows to the 
clinician to be able to make an affordable diagnosis. 

Although self-report instruments may offer a rapid 
method to collect information, their use also reveals 
certain disadvantages [64]. One is that they are vulner-
able to the consequences of social desirability biases. 
Patients tend to present themselves in a favorable way, 
especially when they are asked to make judgments 
about attitudes and traits that are negatively valued 
[64]. Another self-report instruments’ limit is that they 
necessarily rely on information that is consciously ac-
cessible to the person. This problem, known as the in-
trospective restriction, has a significant impact on the 
information reliability obtained using self-report instru-
ments [65]. Based on these biases, to investigate the 
association between alcohol addiction and psychiatric 
associated diseases, we used other tools as the DSM-
5 criteria by a specialist examination, to further assess 
psychiatric associated disorders and LDH and TLFB 
to assess alcohol consumption. These latest semi-struc-

Table 5
The table shows the correlation between SCL-90-R and SADQ by Pearson’s analysis. Asterisks indicates correlation at 0.05 (*) and 
0.01 (**)

SADQ
physical 

withdrawal

SADQ
affective 

withdrawal

SADQ
withdrawal 

relief drinking

SADQ
alcohol 

consumption

SADQ
rapidity of 

reinstatement

SADQ
total
score

SCL-90-R Somatization 0.204** 0.170** 0.131* 0.187** 0.210** 0.229**

SCL-90-R Obsessive compulsive 0.238** 0.274** 0.141* 0.130* 0.281** 0.270**

SCL-90-R Interpersonal sensitivity 0.183** 0.279** 0.157* 0.133* 0.234** 0.253**

SCL-90-R Depression 0.171** 0.241** 0.131* 0.085 0.222** 0.218**

SCL-90-R Anxiety 0.243** 0.285** 0.232** 0.136* 0.315** 0.314**

SCL-90-R Hostility 0.091 0.073 0.069 0.031 0.160* 0.108

SCL-90-R Phobic anxiety 0.210** 0.232** 0.198** 0.179** 0.230** 0.271**

SCL-90-R Paranoid ideation 0.141* 0.191** 0.116 0.105 0.159* 0.182**

SCL-90-R Psychoticism 0.160* 0.272** 0.103 0.085 0.180** 0.203**

SCL-90-R GSI 0.234** 0.277** 0.177** 0.156* 0.283** 0.288**

SADQ: severity of alcohol dependence questionnaire; SCL-90-R: symptom check list 90-R 

TLFB Alcohol Related 
Variables

Alcohol Unit/die (AU/d)
Alcohol Unit/monthly (AU/m)
Age of Alcohol Onset (AAO) 

Physical
Withdrawal

AU/d: r=0.095
AU/m: r=0.124
AAO: r=-0.182*

A�ective
Withdrawal

AU/d: r=0.099
AU/m: r=0.120
AAO: r=-0.125

Withdrawal Relief
Drinking

AU/d: r=0.371**
AU/m: r=0.410**

AAO: r=-0.145

Alcohol
Consumption

AU/d: r=0.274**
AU/m: r=0.278**
AAO: r=-0.304**

Rapidity of 
Reinstatement
AU/d: r=0.109
AU/m: r=0.113
AAO: r=-0.156

SADQ Total Score
AU/d: r=0.268**
AU/m: r=0.297**
AAO: r=0.236**

Figure 2
The figure shows the relationship between TLFB alcohol drinking variables and SADQ subscales. 
** = p < 0.01; * = p < 0.05 
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tured tools have the highest quality to assess alcohol 
consumption using several memory aids to enhance re-
call in which the clinicians have a facilitator role [46, 
66]. Obviously, information on alcohol drinking behav-
ior obtained using TLFB and LDH are not a specific 
measure of dependence severity, but they certainly offer 
crucial information on the nature of patient alcohol be-
havioral relationship [67].

In particular, we found that, by using DSM-5 crite-
ria, AUD people with a positive psychiatrist diagno-
sis, as shown by psychiatrist examination, had higher 
SADQ subscales mean scores compared with AUD 
patients negative to psychopathology. Intriguingly, 
when analyzing the alcohol consumption measured 
by the clinicians (TLFB and LDH), no correlations 
were found between SCL-90-R and alcohol drinking, 
as emerged by TLFB and LDH, and no differences 
were found in drinking habits between patients with 
or without psychiatric associated disorders assessed by 
psychiatric examination because the values of alcohol 
consumption are in AUD people with or without dual 
diagnosis comparable. Data analyzing SADQ and al-
coholic units totally consumed and the daily alcoholic 
units consumed in the last month by TLFB disclosed 
significant correlations. 

Investigating the different dimensions of the depen-
dence levels by SADQ we found that the dimensions 
most closely related to the physical size of addiction 
(physical withdrawal, withdrawal relief drinking and 
alcohol consumption) correlate with the quantities of 
alcohol consumed. However, when we aimed to evalu-
ate the relationship between the SADQ subscales and 
the SCL-90-R scales correlations with the affective 
withdrawal, physical withdrawal and rapidity of rein-
statement scales were revealed. Finally, the association 
between the psychiatric examination and the SADQ 
subscales clearly demonstrates that AUD patients with 
dual diagnosis describe themselves as more affected in 
all dimensions.

To further investigate the relationship between psy-
chiatry, the severity of dependence and alcohol vari-
ables, we considered how the five SADQ subscales 
(physical withdrawal, affective withdrawal, withdrawal 
relief drinking, alcohol consumption, and rapidity of 
reinstatement) were related to SCL-90-R and alco-
hol drinking variables. We found that alcohol drinking 
behavioral variables were significantly and positively 
associated with physical withdrawal and alcohol con-
sumption SADQ subscales and the total SADQ score 
whereas no relationships were found with affective 
withdrawal, withdrawal relief drinking and rapidity of 
reinstatement SADQ subscales. By contrast, affective 
withdrawal, physical withdrawal and relief rapidity of 
reinstatement SADQ subscales correlated with SCL-
90-R GSI while no relationship was found between 
alcohol consumption and withdrawal relief drinking 
SADQ subscales and SCL-90-R GSI.

These findings clearly show that i) the GSI of SCL-
90-R correlates mainly with the affective behavior sub-
scales of SADQ and less with the physical aspects of 
SADQ subscales; ii) intriguingly, the alcoholic units 
consumed by AUD people are mainly linked with the 

physical aspects of SADQ subscales and less with the 
affective behavior subscales; iii) SADQ, although is 
one of the most widely used questionnaires and rec-
ommended by the guidelines, suffers a bias due to the 
patient’s psychiatric conditions. The SADQ specifically 
captures the perception of the severity of addiction that 
in patients with dual diagnosis such perception is em-
phasized and considered more disabling and suffering. 
However, it should be noted that AUD patients with 
a dual diagnosis perceiving a greater amount of stress 
due to their psychopathology feel more dramatically 
the compulsive phase of dependence, while the SADQ 
self-responses differs from the measures obtained by 
the specialist examination where the operator discloses 
the data on consumption without considering the emo-
tional part related to consumption.

Although many environmental, social, genetic, physi-
ological and neurobiological factors have been shown to 
contribute to the gender difference in response to alco-
hol induced damage [68, 69], our study did not disclose 
gross sex differences in behavioral responses. Nonethe-
less, the subject of drinking abuse in women is quite 
significant since women are more sensitive compared 
to men to the harm induced by ethanol [70, 71] and be-
cause women who drink during gestation may stimulate 
a variety of damaging effects to the fetus named Fetal 
Alcohol Spectrum Disorders (FASD) [42, 70-82 as also 
shown in 73, 78, 83-86]. 

CONCLUSION
In conclusion, the strength of the present study is 

that by analyzing 245 AUD patients with or without 
a dual diagnosis, those with dual diagnosis appear to 
emphasize the emotional aspects of their addiction 
based on the SADQ results. Psychiatric comorbidity is 
a crucial issue among patients suffering AUD because 
increases the risk of relapse [87, 88] making more ar-
duous the therapeutic intervention [89-97]. Our data 
suggest that an overestimated self-perception of addic-
tion for alcohol, as measured by SADQ, may represent 
a useful prognostic index to relapse but only for patients 
with dual diagnosis. A careful analysis of the SADQ af-
fective subscales could reveal in AUD people with a 
dual diagnosis a disrupted addiction self-perception, 
information that could be used as a warning signal for 
treating not only dependence per se but, particularly, 
the psychopathological associated diseases to properly 
address pharmacological intervention [98, 99]. 
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Abstract
Background. A study on tick species characterization and tick borne pathogens detec-
tion was performed by a survey conducted during 2012 and 2013 in the Viterbo province 
(Lazio Region, Central Italy). Seven sites were selected for the study investigation, in-
cluding two farms and a military zone.
Methods. A total of 255 ticks, Rhipicephalus (Boophilus) annulatus (n = 215), Rhipicepha-
lus bursa (n = 28), and Hyalomma marginatum (n = 12) were screened individually by mo-
lecular methods for the tick borne bacterial agents: Borrelia burgdorferi sensu lato group, 
Bartonella spp., Coxiella burnetii, Ehrlichia spp., Francisella spp., and Rickettsia spp. 
Results and conclusion. Overall, 182 ticks (71%) were infected with at least one patho-
gen; among these co-infections were found in 94 ticks. Tick borne pathogens identi-
fied were C. burnetii, B. burgdorferi s.l., Bartonella spp., Rickettsia spp., Francisella spp., 
and Ehrlichia spp. In R. bursa and H. marginatum, the presence of B. burgdorferi s.l. was 
positively correlated with that of C. burnetii, Rickettsia spp., and Bartonella spp. and their 
coinfection probabilities were 29.8%, 22.7% and 11.7%, respectively; the probability of 
coinfection for Francisella spp. and Rickettsia spp. and for Francisella spp. and Bartonella 
spp. was 14.9% and 17.9%, respectively. In R. (Boophilus) annulatus, the probability of 
coinfection between C. burnetii and B. burgdorferi s.l. was 11.3%, while those between C. 
burnetii and Bartonella spp. and between B. burgdorferi s.l. and Bartonella spp. were 0.8%. 
Further studies are needed in order to assess the risk associated with these unusual tick-
borne pathogens in Central Italy.

INTRODUCTION
Ticks can transmit a great variety of pathogenic agents 

to animals and humans. Different factors such as global 
warming, dynamics of ticks, human population densi-
ty, animal fauna composition in urban and peri-urban 
environments, or socio-demographic elements (urban, 
suburban, and rural) may influence and modulate the 
interactions of the vectors with hosts and pathogens. 
All mentioned aspects expose susceptible hosts to in-
fections with tick-borne pathogens’ [1, 2].

Among pathogens of veterinary and medical impor-
tance transmitted by hard ticks, we can include Borrelia 

burgdorferi s.l. complex (Lyme disease), Rickettsia spp. 
(rickettsiosis, including Mediterranean spotted fever), 
and Ehrlichia spp. However, Bartonella spp. (cat starch 
disease), Francisella spp. (tularemia) and Coxiella bur-
netii (Q fever) have also been detected in these arthro-
pods but so far, they are only suspected for the disease 
transmission [3]. Urban areas with recreational zones 
and peri-urban habitats with their natural sites can 
produce a particular gradient of adaptation involving 
wildlife, ticks and related pathogens defining a complex 
ecological system [4, 5].

This ecological modification became of particular im-

Address for correspondence: Alessandra Ciervo, Dipartimento Malattie Infettive, Istituto Superiore di Sanità, Viale Regina Elena 299, 00161 Rome, 
Italy. E-mail: alessandra.ciervo@iss.it.
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portance because humans and pets can encounter po-
tentially infected ticks from outskirt environment [2]. 
In Italy, the prevalence of human tick-borne diseases 
is realistically underestimated because the surveillance 
system is fragmented and not well supported. As far as 
ticks and tick-borne pathogens are concerned, very lim-
ited studies have been performed in Central Italy, and 
only seroepidemiological surveys have been described 
in healthy and professional people for infection with B. 
burgdorferi and the tick-borne encephalitis [6-9]. 

To better understand the circulation of tick bacte-
rial zoonosis in Lazio Region (Central Italy), and after 
several reports about the high density of ticks and tick-
bites from soldiers operating in a military shooting area 
within the municipality of Monte Romano (province 
of Viterbo, Lazio Region, Central Italy), we planned to 
investigate the presence of tick borne bacterial agents 
in tick collections. In relation to potential risk factors 
for tick-borne infections, arthropods were collected in 
seven representative sites of the suburban environment 
of Monte Romano municipality, including two farms 
and the military area [10].

MATERIALS AND METHODS
Study site and tick collection

This study was carried out in the suburban area of 
Monte Romano (42°16’05’’N 11°53’55’’E) in the Viter-
bo Province (Lazio Region), with typical Mediterranean 
climate, flora and fauna well characterized [11, 12]. 
Seven sites of this area were chosen for the tick-borne 
pathogens investigation, including two farms and a 
military zone (Figure 1). The study was conducted from 
June to September 2012 and from March to October 
2013, and ticks were obtained by dragging or directly 

picked from cattle. Ticks were identified morphologi-
cally at species level [10].

Pathogens detection by molecular analyses
From a total of 518 ticks collected in our previous 

study [10], 255 samples were available for molecu-
lar analyses. Genomic DNA was extracted from each 
homogenized tick, using Dneasy blood and tissue kit 
(Qiagen, Hilden, Germany) according to manufactur-
ing protocol. 

Molecular detection of Rickettsia spp. and Ehrlichia 
spp. was performed by classical PCR amplification, as 
previously described [13, 14]. PCR products were re-
solved by electrophoresis on a 1.5% agarose gel, and 
stained with ethidium bromide.

The real time PCR was employed to identify Borrelia 
burgdorferi sensu lato group, Bartonella spp., Coxiella 
burnetii and Francisella spp. All real time PCRs were 
performed into glass capillary tubes (Roche Diagnos-
tics GmbH, Mannheim, Germany) and carried out in 
a LightCycler instrument (Roche Diagnostics), with 
primers/probes and protocols as previously described 
[15-18]. 

Statistical analysis
Molecular results for all pathogens screened were 

used as the binary response variables (pathogen detect-
ed/not detected by the PCR) for the statistical analyses. 
The presence of each pathogen was evaluated based on 
several characteristics of the collected ticks land cover 
type, season in which the ticks were collected, collec-
tion site and state of maturity of the tick (nymph or 
adult). The association was evaluated through a mul-
tivariable regression analysis. In particular, first logis-

Figure 1
Tick collection sites, suburban area of Monte Romano, Lazio Region, Central Italy 
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tic regressions were carried out and evaluated within 
a frequentist framework to get some insight on what 
could be appropriate value for the parameters and to 
test significance of the covariate parameters. Then a 
Bayesian model was determined based on the parame-
ter estimate obtained from the frequentist models. The 
multi-response approach was used to model response 
variables simultaneously. A multi-response hierarchical 
logistic regression model with conditional autoregres-
sive (CAR) spatial random effects was carried out [19]. 
For each pathogen, PCR results for the other patho-
gens were included in the model as covariates. Neigh-
borhoods were defined based on the distance between 
the area centroids. Errors at the individual level were 
modeled as multivariate normal random variables to es-
timate correlations among pathogens. The other terms 
in the equation were estimated as univariate normal 
random variables. We fitted a model for R. (Boophilus) 
annulatus and a model including R. bursa and H. mar-
ginatum. These two species were analyzed together due 
to the small numbers and because of previous analysis, 
in which the two tick species were analyzed separately 
yielded similar estimates for R. bursa and H. margin-
atum. Model parameters were estimated by drawing 
10 000 samples from their joint posterior distributions 
using the Markov Chain Monte Carlo (MCMC) algo-
rithm implemented in WinBugs [20, 21]. 

RESULTS
Tick species and tick-borne pathogens detection

The species composition of the 255 ticks were mor-
phologically identified as follows: Rhipicephalus (Boophi-
lus) annulatus (n = 215; 84%), Rhipicephalus bursa (n = 
28; 11%), and Hyalomma marginatum (n = 12; 5%). All 
R. bursa and H. marginatum were collected by dragging 
while R. (Boophilus) annulatus were picked from animals.

From the totality of ticks examined by PCR methods, 
182 (71%) samples were positive for tick-borne patho-
gen DNAs. As shown in Table 1, pathogens were found 
in all H. marginatum (12/12), in 69% of R. (Boophilus) 

annulatus (148/215), and in 79% of R. bursa (22/28).
In particular, C. burnetii, B. burgdorferi s.l.., Barton-

ella spp., Rickettsia spp., Francisella spp., and Ehrlichia 
spp. were detected in 83, 79, 48, 47, 32 and 27 ticks, 
respectively. 

The prevalence of infection in R. (Boophilus) annula-
tus, R. bursa and H. marginatum species were reported 
in Table 1.

Co-infection analysis
Concerning the 182 positive ticks, 48% (88/182) 

showed one infectious agent, whereas 32% (59/182), 
17% (30/182) and 3% (5/182) were co-infected with 
two, three and four pathogens, respectively (Table 2).

The most frequent infection due to only one agent 
was observed with C. burnetii (16%), Rickettsia spp. 
(11%), and B. burgdorferi sl. (8%). The recurrent double 
and triple infection involved C. burnetii / B. burgdorferi 
sl. (8%) and Bartonella spp. / C. burnetii / B. burgdorferi 
sl. (5%), respectively. Only few cases of co-infections 
with four pathogens were detected (Table 2). 

A high proportion of multiple infections was found 
in R. bursa and H. marginatum (Figure 2), with the ex-
ception of the coinfection between C. burnetii and Bar-
tonella spp. which was more frequent in R. (Boophilus) 
annulatus (see Table 3).

As shown in Table 3, in R. bursa and H. marginatum, B. 
burgdorferi s.l. was positively correlated with C. burnetii 
(r: 0.502), Rickettsia spp. (r: 0.323), and Bartonella spp. 
(r: 0.240). 

Their joint probabilities ranged between 29.8% for 
C. burnetii and 11.7% for Bartonella spp and were sig-
nificantly higher than the product of the corresponding 
marginal probabilities. 

Similarly, Francisella spp. was positively correlated 
with Rickettsia spp. (r: 0.467) and with Bartonella spp. 
(r: 0.307) with joint probabilities respectively of 17.9% 
and 14.9%. Also in this case, the joint probabilities were 
significantly higher than the product of the correspond-
ing marginal probabilities.

Table 1
Prevalence of pathogens detected in ticks

Pathogens n. (%)

Tick species (n.) Positive 
ticks n. (%)

Rickettsia 
spp

Ehrlichia 
spp

C. burnetii Francisella 
spp.

Bartonella 
spp.

B. burgdorferi 
s.l.

H. marginatum (12) 12 (100) 8(66) 2 (16) 4 (33) 8 (66) 3 (25) 6 (50)

R. (Boophilus) annulatus 
(215)

148 (69) 36(16) 17 (7) 70 (32) 18 (8) 40 (18) 58 (26)

R. bursa (28) 22 (79) 3(10) 8 (28) 9 (32) 6 (21) 5 (17) 15 (53)

Total (255) 182 47 27 83 32 48 79

Prevalence 
R. (Boophilus) annulatus 

0.178 0.089 0.329 0.089 0.186 0.265

(95% CI) (0.131; 0.231) (0.057; 
0.132)

(0.269; 
0.391)

(0.060; 0.126) (0.143; 0.236) (0.213; 0.324)

Prevalence 
R. bursa and H. 
marginatum

0.270 0.274 0.316 0.367 0.174 0.524

(95% CI) (0.002; 0.411) (0.002; 
0.415)

(0.001; 
0.454)

(0.001; 0.505) (0.001; 0.287) (0.001; 0.659)
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Table 2
Bacterial pathogen infections and co-infections in ticks

Sample Pathogen

n. (%) n. (%)

Bartonella spp. 9 (5) 47 (15)

C. burnetii 29 (16) 27 (9)

Ehrlichia spp. 8 (4) 83 (26)

Rickettsia spp. 21 (11) 32 (10)

Francisella spp. 6 (3) 48 (15)

B. burgdorferi s.l. 15 (8) 79 (25)

Bartonella spp.+C. burnetii 6 (3)

Bartonella spp.+ Ehrlichia spp. 2 (1)

Bartonella spp + Rickettsia spp. 0 (0)

Bartonella spp. +B. burgdorferi s.l. 7 (4)

Bartonella spp.+Francisella spp. 3 (2)

C. burnetii + Ehrlichia spp. 3 (2)

C. burnetii + Rickettsia spp. 7 (4)

C. burnetii+ B. burgdorferi s.l. 14 (8)

C. burnetii + Francisella spp. 1 (0)

Ehrlichia spp.+Rickettsia spp. 2 (1)

Ehrlichia spp.+ B. burgdorferi s.l. 4 (2)

Ehrlichia spp.+ Francisella spp. 0 (0)

Rickettsia spp.+ B. burgdorferi s.l 4 (2)

Rickettsia spp.+ Francisella spp. 2 (1)

B. burgdorferi s.l. + Francisella spp. 4 (2)

Bartonella spp. + C. burnetii + Ehrlichia spp. 0 (0)

Bartonella spp .+ C. burnetii + Rickettsia spp. 0 (0)

Bartonella spp. + C. burnetii + B. burgdorferi s.l. 9 (5)

Bartonella spp. + C. burnetii + Francisella spp. 2 (1)

Bartonella spp.+ Ehrlichia spp. + Rickettsia spp. 0 (0)

Bartonella spp.+ Ehrlichia spp. + B. burgdorferi s.l. 2 (1)

Bartonella spp.+ Ehrlichia spp. + Francisella spp. 0 (0)

Bartonella spp.+ Rickettsia spp. + B. burgdorferi s.l. 0 (0)

Bartonella spp.+ Rickettsia spp. + Francisella spp. 1 (0)

Bartonella spp. + B. burgdorferi s.l. + Francisella spp. 4 (2)

C. burnetii + Ehrlichia spp. + Rickettsia spp. 0 (0)

C. burnetii + Ehrlichia spp. + B. burgdorferi s.l. 3 (2)

C. burnetii + Ehrlichia spp. + Francisella spp. 0 (0)

C. burnetii + Rickettsia spp. + B. burgdorferi s.l. 2 (1)

C. burnetii + Rickettsia spp. + Francisella spp. 1 (0)

C. burnetii + B. burgdorferi s.l. + Francisella spp. 2 (1)

Ehrlichia spp. + Rickettsia spp. + B. burgdorferi s.l. 0 (0)

Ehrlichia spp. + Rickettsia spp. + Francisella spp. 0 (0)

Ehrlichia spp. + B. burgdorferi s.l. + Francisella spp. 1 (0)

Rickettsia spp. + B. burgdorferi s.l. + Francisella spp. 3 (2)

Bartonella spp. + C. burnetii + Ehrlichia spp. + B. burgdorferi s.l. 1 (0)

Bartonella spp.+ Rickettsia spp. + B. burgdorferi s.l. + Francisella spp. 1 (0)

Bartonella spp. + C. burnetii + Rickettsia spp.+ B. burgdorferi s.l. 1 (0)

Rickettsia spp. + C. burnetii + B. burgdorferi s.l. +Francisella spp. 1 (0)

Rickettsia spp. + Ehrlichia spp. + C. burnetii + B. burgdorferi s.l. 1 (0)

Negative 73 (29)
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B. burgdorferi s.l. and Francisella spp. had a probabil-
ity of coinfection of 17.6% but their correlation was of 
small magnitude (r: 0.086). In the same way, Ehrlichia 
spp. and C. burnetii had a prevalence of coinfection of 
11.8% (p = 0.171) and a positive correlation of 0.118, 
whereas, Ehrlichia spp. and Bartonella spp. had a preva-
lence of coinfection of 0.8% (p = 0.091) and a small 
negative correlation of -0.043. 

In R. (Boophilus) annulatus, C. burnetii, B. burgdor-
feri s.l. and Bartonella spp. were positively correlated. 
The probability of coinfection between C. burnetii and 
B. burgdorferi s.l. was 11.3% (p = 0.014) and those 
between C. burnetii and Bartonella and between B. 
burgdorferi s.l. and Bartonella were 0.8%. These were 
significantly higher than the product of their marginal 
probabilities (C. burnetii and Bartonella: p = 0.035; B. 
burgdorferi s.l. and Bartonella: p < 0.001). B. burgdorferi 
s.l. and Francisella spp. (r: 0.239), Bartonella spp. and 
Francisella spp. (r: 0.496) and Ehrlichia spp. and B. 
burgdorferi s.l. (r: 0.358) had a probability of coinfec-
tion of about 0.3%, and their joint probabilities were 
significantly higher than the product of their marginal 
probabilities with p values of 0.037, 0.007 and 0.085, 
respectively. 

DISCUSSION AND CONCLUSION
Tick-borne diseases represent an increasing threat 

worldwide for human and animal health. Several aspects 
contributing to the global changes of our planet directly 
influence the spread of the vector borne diseases. Ar-
thropods and microbes are revealing a remarkable ad-

aptation to the globalization, migration, wildlife modifi-
cations, deforestation, new socio-demographic factors, 
climate changes and global warming [2]. Gardens, pub-
lic parks and green areas between urban and peri-urban 
zones potentially expand tick populations and act as 
suitable places for the exposure of humans and animals, 
including pets, to tick bites, favoring the diffusion of 
zoonotic pathogens [4, 5, 12]. In these sites, there is 
a preponderance of generalist tick species capable to 
adapt to different host vertebrate species such as wild-
life, rodents, birds or companion animals. The potential 
transmission of tick-borne agents to humans and the 
maintenance of the vector reservoir are related to the 
interaction between ticks and hosts [22-24]. 

This investigation, started after several tick-bite re-
ports from soldiers of the military area, was focused 
on the presence of tick-borne bacterial agents in tick 
species collected in selected suburban environments, 
including the military shooting range. We screened 
ticks with the aim to improve and recognize the poten-
tial risk transmission of these pathogens. R. (Boophi-
lus) annulatus was the most abundant collected species 
and being closely associated with the cattle on which 
it feeds during its life cycle [22], it has been almost 
exclusively picked up on these animals. R. bursa rarely 
bites humans and is generally found in environments 
like bushy glades and lawns. As expected, these ticks 
were collected from June to August, while H. margin-
atum, that could be very common in this Region, was 
found in early summer according to the wide range 
of the phenology of the species [22-24]. Besides all 
pathogens recognized, we found interesting the coin-
fection results acquired in around half of the positive 
ticks. In fact, the direct and the simultaneous blood 
transmission of more pathogens from a single tick may 
influence the disease progression in term of correct di-
agnosis and treatment.

In this study, C. burnetii / B. burgdorferi sl. / Barton-
ella spp. coinfection were positively correlated in R. 
(Boophilus) annulatus. All these microbial agents and 
diseases are unusual in Lazio Region and generally in 
Central Italy. Lyme disease is present in North Italy 
while Q fever is a notifiable disease but with marginal 
impact in the public health of our Country, and the 
risk is significantly associated with direct occupational 
exposure [25-27]. Bartonellae are emerging pathogens 
distributed worldwide and strictly related to mamma-
lian hosts, vectors and favorable environment [28]. 
Roaming animals, pets and ticks may act as reservoir in 
the urban area, and their potential role in the mainte-
nance of the bacterium may be important, notably due 
to the intracellular persistence of the pathogen [28]. 
Even if the tick species reported in this study are not 
considered in letterature as main vectors of the patho-
gens here investigated, they are known to be able to 
participate to their circulation. H. marginatum is a tick 
species known to participate to the circulation of Q fe-
ver in Italy, according to other studies, reporting the 
isolation of C. burnetii in this species [22, 29, 30]. In 
Sicily, H. marginatum resulted infected with Rickettsia 
spp. (n = 3/67; 4%). R. bursa is a vector and reservoir 
for C. burnetii in Bulgaria, Spain and in Crimea, where 
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is able to maintain the circulation of this infectious 
agent [22-24]. Recently, the presence of C. burnetii (n 
= 2/83; 20%) and Bartonella sp. (n = 1/22; 4%) has been 
recently detected in this species for the first time in 
Sardinia [30]. R. annulatus, reported as the main vector 
of haemoparasites, had not been reported before in the 
transmission of these infections. However, this arthro-
pod may act as secondary vector in the maintenance 
of rickettsiae and coxiellae, considering that R. annu-
latus was found positive to C. burnetii (n = 2/83; 2%) 
in Sardinia, confirming a previous study carried out in 

Senegal (n = 1/5; 20%) [30, 31]. Another similar case 
was found in Israel where a R. annulatus tick picked-up 
from a Mesopotamian fallow deer resulted positive for 
R. sibirica mongolitimonae [32]. 

In conclusion, this study provides new information 
on the circulation of ticks and tick borne pathogens 
in Lazio Region (Central Italy). The aim of our study 
was the direct detection of pathogens in tick samples 
and potentially characterize the molecular prevalence 
of active infection(s), differing to serological studies 
that revealing past exposure or a not active infection. 

Table 3
Probabilities of coinfection for R. (Boophilus) annulatus and R. bursa and H. marginatum

R. (Boophilus) annulatus

 Rickettsia 
Spp.

Ehrlichia 
Spp.

C. burnetii B. burgdorferi 
s.l.

Bartonella 
spp.

Francisella 
spp.

Rickettsia  spp. 0.005 0.033 0.022 0.004 0.018

(0.001; 0.012)
P = 0.996

(0.018; 0.055)
P = 0.998

(0.010; 0.039)
P = 0.999

(0.001; 0.011)
P = 1.000

(0.007; 0.033)
P  = 0.390

Ehrlichia  spp. 0.005 0.009 0.035 0.009 0.004

(0.001; 0.012)
P = 0.996

(0.004; 0.019)
P = 1.000

(0.017; 0.063)
P = 0.085

(0.003; 0.019)
P = 0.962

(0.001; 0.011)
P = 0.933

C. burnetii 0.033 0.009 0.113 0.078 0.015

(0.018; 0.055)
P = 0.998

(0.004; 0.019)
P = 1.000

(0.079; 0.152)
P = 0.014

(0.052; 0.110)
P = 0.035

(0.007; 0.027)
P = 0.997

B. burgdorferi s.l. 0.022 0.035 0.113 0.082 0.034

(0.010; 0.039)
P = 0.999

(0.017; 0.063)
P = 0.085

(0.079; 0.152)
P = 0.014

(0.055; 0.114)
P < 0.001

(0.019; 0.053)
P = 0.037

Bartonella  spp. 0.004 0.009 0.078 0.082 0.030

(0.001; 0.011)
P = 1.000

(0.003; 0.019)
P = 0.962

(0.052; 0.110)
P = 0.035

(0.055; 0.114)
P < 0.001

(0.015; 0.052)
P = 0.007

Francisella spp. 0.018 0.004 0.015 0.034 0.030

(0.007; 0.033)
P = 0.390

(0.001; 0.011)
P = 0.933

(0.007; 0.027)
P = 0.997

(0.019; 0.053)
P = 0.037

(0.015; 0.052)
P = 0.007

R. bursa and H. marginatum

Rickettsia 
Spp.

Ehrlichia 
Spp.

C. burnetii B. burgdorferi 
s.l.

Bartonella 
spp.

Francisella 
spp.

Rickettsia spp. 0.059
(0.016; 0.135)

P = 0.741

0.077
(0.027; 0.160)

P = 0.665

0.227
(0.110; 0.370)

P = 0.035

0.027 (
0.007; 0.067)

P = 0.930

0.149
(0.068; 0.260)

P = 0.074

Ehrlichia spp. 0.059
(0.016; 0.135)

P = 0.741

0.118
(0.045; 0.223)

P = 0.171

0.072
(0.023; 0.161)

P = 0.972

0.080
(0.025; 0.159)

P = 0.091

0.008
(0.001; 0.028)

P = 1.000

C. burnetii 0.077
(0.027; 0.160)

P = 0.665

0.118
(0.045; 0.223)

P = 0.171

0.298
(0.166; 0.447)

P = 0.005

0.014
(0.002; 0.040)

P = 0.998

0.059
(0.019; 0.128)

P = 0.977

B. burgdorferi s.l. 0.227
(0.110; 0.370)

P = 0.035

0.072
(0.023; 0.161)

P = 0.972

0.298
(0.166; 0.447)

P = 0.005

0.117
(0.058; 0.205)

P = 0.070

0.176
(0.090; 0.290)

P = 0.661

Bartonella spp. 0.027
0.007; 0.067)

P = 0.930

0.080
(0.025; 0.159)

P = 0.091

0.014
(0.002; 0.040)

P = 0.998

0.117
(0.058; 0.205)

P = 0.070

0.179
(0.079; 0.305)

P < 0.001

Francisella spp. 0.149
(0.068; 0.260)

P = 0.074

0.008
(0.001; 0.028)

P = 1.000

0.059
(0.019; 0.128)

P = 0.977

0.176
(0.090; 0.290)

P = 0.661

0.179
(0.079; 0.305)

P < 0.001

P = P (pathogen1) P (pathogen2) ≤ P (pathogen1, pathogen2); (95% CI) are reported in brackets.



Tick-borne paThogens in Lazio region, cenTraL iTaLy

O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

149

The recognition of uncommon and potentially patho-
genic agents in ticks from urban and suburban areas, 
may implement the surveillance screening of tick borne 
diseases. Further studies are required to determine the 
role of arthropod-vectors as carriers of these bacteria in 
the Mediterranean ecosystem.
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Abstract
Applied Computer technologies can address the needs of individuals with autism spec-
trum disorders (ASD). Data on the efficacy of assistive technology in ASD is limited, and 
its effectiveness in supporting and facilitating skill acquisition in this specific population 
must be still demonstrated. 63 Italian ASD subjects underwent learning activities admin-
istered by cardboards or a touch screen support. The support preference was evaluated in 
a choice trial, and quantitative analysis was performed on items regarding communica-
tion and challenging behaviours. Touch devices are attractive especially for males without 
intellectual disability and a lower communication and cooperation behaviours with the 
use of touch screen compared with paper support was shown depending on activities. 
Overall, our data do not confirm the hypothesis that touch screen presentation improves 
activity completion and behavioural performance for each individual with ASD. Data 
discourage an indiscriminate use of these devices and suggest analysing with more atten-
tion the core ingredients that should shape digital devices when used for people on ASD.

INTRODUCTION
Individuals with autism spectrum disorders (ASD) 

present special needs to sustain daily life and skill ac-
quisition that often include external stimulus prompts 
to initiate, maintain, or terminate a behaviour. In par-
ticular, several studies emphasized the preference of 
this population towards visual stimuli, particularly those 
delivered via electronic screen [1, 2].

This attitude is supposed to be at the basis of the bet-
ter use and learning from visual instructions of people 
with ASD [3-6]. However, some data are in contrast 
with the hypothesis that individuals with ASD are visual 
learners [7-9]. 

In the context of assistive technology, many types of 
computing systems are becoming more and more impor-
tant in clinical and educational practice. In particular, 
enthusiasm towards tools that appear more appealing 
for users with ASD has led to a large diffusion of com-
puter assistive technology (CAT) in different settings 
(laboratory, school, home), with the aim of improving 
language, cognitive, socio-emotional, adaptive as well as 

academic skills, and potentially allowing the sharing of 
intervention strategy across all child life environments 
[10-15]. Notwithstanding such interest, careful evalua-
tion of the effects of these new technologies compared 
to traditional methods is still required [12, 16-18].

In first studies aimed at evaluating efficacy and valid-
ity of CAT for the habilitation of ASD people, research-
ers reported a positive effect of CAT, with an increase of 
pair to pair interaction and skill in communication, and 
a decrease in repetitive and challenging behaviours [19, 
20]. Further studies confirmed such a positive effect, 
with particular relevance of the role of CAT in increas-
ing access to educational programs and decreasing mal-
adaptive behaviours [21-23]. CAT is indeed considered a 
useful medium to provide learning goals as it offers stan-
dard, automatic and predictable instructions, avoiding in 
vivo social behaviour that might overburden people with 
ASD [10, 24]. The automation is also an advantage for 
the trainer in the case of activities and tasks which need 
high level of repetition [25, 26], and potentially reduces 
need of individual support at school and/or at work [27]. 

Address for correspondence: Aldina Venerosi, Centro di Riferimento Scienze Comportamentali e Salute Mentale, Istituto Superiore di Sanità, Viale 
Regina Elena 299, 00161 Rome, Italy. E-mail: aldina.venerosi@iss.it.
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Structured intervention packages for ASD such as Treat-
ment and Education of Autistic and related Commu-
nication Handicapped Children (TEACCH) [28] and 
Applied Behaviour Analysis (ABA) [29] place a heavy 
emphasis on structure and repetition, and on establish-
ing a background environment that children do not find 
overwhelming. Furthermore, TEACCH and ABA princi-
ples involve adapting the behaviour and skill level to suit 
the subject’s personal unique needs. In this framework, 
CAT appears a useful medium to provide individualized 
learning goals. Indeed, computer technology allows a 
wide quantitative and qualitative storage and analy-
sis of data, resulting in an increased availability of ex-
amples (figures, words, video, colours and layouts) that 
educators can introduce in individual programs, and the 
tracking of each user’s progress with the opportunity to 
modify the difficulty levels as a result [30]. Finally, a large 
part of the literature on the use of technology by people 
on the autism spectrum has pointed out its value as aug-
mentative device to support interaction and communica-
tion [31]. Rather than “digital bubble”, WEB navigation 
and the development of online dedicated forum appear 
to be tools useful to advocate, support, and emancipate 
people on autism empowering them towards social world 
[32, 33]. However, despite the apparent positive value of 
the online interaction opportunity, additional studies in 
this area are necessary to empirically confirm the efficacy 
and efficiency of the intervention with digital technology 
taking into account intervention specificity and its imple-
mentation by digital device [12, 25, 34].

Among the computer assistive technology, the use 
of multi-touch screen devices is growing. Despite this, 
few studies aim to verify if touch screen technology 
may provide a new way to deliver intervention to young 
children or to those with severe intellectual disabilities. 
Overall, studies showed positive effects of the use of 
multi-touch on challenging behaviour [22] and on ac-
tive participation to learning programs [35, 36], as well 
on pair interaction and collaboration [31, 37, 38]. How-
ever, a recent review that analysed 34 studies stressed 
that research on the use of touch screen technology was 
focused on very basic use of the devices and was carried 
out on a limited sample of subjects. Furthermore, it was 
performed especially in school or home setting [39].

The present study aims to explore if multi-touch 
screen technology is actually friendly and able to im-
prove compliance during ambulatory education activi-
ties with respect to traditional support. The study ana-
lysed the preference towards either little card-boards 
(PA, paper activities) or a multi-touch screen support 
(TA, touch activities) in a sample of subjects represent-
ing the ASD population usually attending local health 
ambulatory units. Furthermore, activity completion, be-
havioural performance, and communicative exchange 
of ASD subjects were assessed in order to evaluate the 
compliance of individual with ASD undergoing activi-
ties provided by means of PA or TA support. 

METHODS
Participants

The study was carried out in the Center for Autism 
and Asperger Syndrome (CASA, ASL CN1, Mon-

dovi, Italy), an ASD specialized outpatient service of 
the Italian public health system. All the subjects that 
were resident of Mondovì and were followed by CASA 
for habilitation intervention in the period 2012-2013 
were assessed for enrolment. Exclusion criteria were 
genetic syndromes or motor disability at clinical ex-
amination. In that period, the total of resident patients 
in the health district amounted to 170, 61 (36%) were 
followed only for diagnosis or assessment. Among the 
109 patients followed by CASA for habilitative inter-
vention, 63 gave the consent to video-recording and 
data use for research. Table 1 describes the final sample 
that included 63 subjects, 55 males (87.3%) and 8 fe-
males (12.7%), in the age range 4-32 years. Participants 
were grouped by means of their school attendance that 
in Italy is compulsory from 6 to 16 years of age. This 
number of subjects allows to evaluate small to medium 
size differences (Cohen dz = 0.36) in a paired t-test with 
two-sided alpha = 0.05 and power = 0.80.

All the participants had an ASD diagnosis based 
on DSM-IV and ICD-10 criteria. The clinical diagno-
sis was supported by at least one standard assessment 
tool: specifically, the younger subjects (n. 30) had been 
evaluated with ADOS (Autism Diagnostic Observation 
Schedule) [40] while the older ones had been evaluated 
with other tools such as CARS (Childhood Autism Rat-
ing Scale) [41]), GARS (Gilliam Autism Rate Scale) 
[42] and ABC (Autism Behaviour Checklist) [43]. All 
diagnoses fulfilled the criteria for DSM-5 autistic spec-
trum disorders. Intelligence quotient was measured by 
WISC or WAIS (Wechsler, 1974, 1981, 1991), respec-
tively for verbal children and verbal adolescents /adults 
(n = 46, 73.0%).  Intelligence quotient was measured 
by Leiter (Roid & Miller, 1997) for the non-verbal sub-
jects (n = 17, 27.0%). Adaptive behaviour was assessed 
by clinical evaluation, that was confirmed by Vineland 
Adaptive Behaviour Scale [44] where available (n = 43, 
68.3%). Based on IQ and adaptive behaviour, subjects 
were classified in the categories of intellectual disability 
(ID) according to DSM-5 criteria. The family education 
level (measured as the higher attained level between 
parents) was also recorded. 

As use of technology is currently allowed in health 
service for habilitation programs, review by an ethics 
committee was not mandatory for this kind of study 
(observational study). However, as stated above, we in-
formed and asked for consent all subjects followed for 
habilitative intervention, and enrolled only those that 
accepted to participate. 

MATERIALS AND SETTING 
The study took place in the CASA center, in two com-

parable sized ambulatory rooms (about 3m x 4m), each 
room assigned to a treatment (PA or TA protocol). Both 
rooms were stimuli free, and furnished with only two 
chairs and one table. The TA protocol was administered 
individually by a multi-touch tabletop. The touch-table 
used in the study was part of CASA provision since 
2010. It was suitable for compulsory schoolers/adoles-
cents/adult children, while it was inappropriate for chil-
dren under 5, due to the table height (25”) and to the 
very large screen (47”). Indeed, to be comfortable in 
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looking at a screen the subject should sit at a distance 
where the screen fills 30° of subject’s horizontal field 
of view. Since children under 5 must sit at a maximum 
distance of about 1.3 ft to be able to perform activities 
on the touch screen, the resulting optimal screen size 
should be under 20”. Therefore, we used a 17” multi-
touch screen in subjects younger than 5yrs. Although 
all the enrolled subjects were familiar with computers 
and/or touch devices (such as tablet, IPad, IPod, touch-
screen phone), no one of them had previously seen and 
used the multi-touch tabletop.

Autism specialized operators administered the PA 
protocol by set of cardboards specifically made for this 
study using ARASAAC (Portal Aragonés de la Comu-
nicación Aumentativa y Alternativa, http://arasaac.org/
index.php) pictograms and uppercase letters. The op-
erators supervised and assisted both TA and PA proce-
dures and provided specific helps when necessary (see 
procedure description).

Both PA and TA protocol included four activities: (1) 
visual discrimination (VD), (2) classification (CL), (3) 
word-picture pairing (WPP), and (4) picture-picture 
pairing (PPP) (see Table 2A for a detailed description). 

Activities included in the protocol were chosen based on 
two main considerations: the activities are those usually 
delivered during ambulatory intervention; they can be 
implemented on touch screen support. Indeed, they are 
structured and almost self-explaining, they require and 
utilize only visual (CL, PPP) or visual and auditory sen-
sory channels (VD, WPP), and they can be organized 
according to different level of complexity, thus prevent-
ing the occurrence of challenging behaviours due to 
boredom and/or annoyance possibly linked to the skill 
intensity demand. Four levels of complexity tailored on 
subject’s age and IQ were defined for each activity: a) 
low (administered to n = 21 subjects), b) medium-low 
(administered to n = 21 subjects), c) medium-high (ad-
ministered to n = 10 subjects) and d) high (administered 
to n = 11 subjects). Complexity levels and sample distri-
bution according to complexity level, ID and age range 
are described in Table 2A and 2B. 

Procedures
Activities were presented to all subjects in the follow-

ing order: VD, CL, WPP, and PPP. VD, CL, and WPP 
were delivered on both PA and TA, while PPP was pre-

Table 1
Description of the subjects participating to the study

TOT

Diagnosis Intellectual disability

AD NOS AS n.a. No Mild Severe

n %a %b %b %b %b %b %b %b

Sex

Male 55 87.3 54.6 32.7 7.3 5.5 16.4 49.1 34.5

Female 8 12.7 25.0 50.0 0.0 25.0 0.0 50.0 50.0

Age range

PS 9 14.3 66.7 33.3 0.0 0.0 0.0 88.9 11.1

CS 34 54.0 44.1 41.2 5.9 8.8 11.8 52.9 35.3

NCS 9 14.3 55.6 33.3 11.1 0.0 33.3 11.1 55.6

AU 11 17.5 54.5 18.2 9.1 18.2 18.2 36.4 45.4

Diagnosis

AD 32 50.8 3.1 43.8 53.1

NOS 22 34.9 22.7 59.1 18.2

AS 4 6.3 75.0 25.0 0.0

n.a. 5 7.9 0.0 60.0 40.0

Intellectual disability

No 9 14.3 11.1 55.6 33.3 0.0

Mild 31 49.2 45.2 41.9 3.2 9.7

Severe 23 36.5 73.9 17.4 0.0 8.7

Family educational level

Elementary/Middle 19 30.2 52.6 36.8 5.3 5.3 10.5 47.4 42.1

High 31 49.2 48.4 32.3 6.5 12.9 12.9 54.8 32.3

University 13 20.6 53.8 38.5 7.7 0.0 23.1 38.5 38.5

Age range: PS = preschoolers (4-6 years), CS = compulsory education schoolers (7-15 years), NCS = non-compulsory education schoolers (16-18 years), AU = adults 
(19-32 years).
Diagnosis: AD = autistic disorder, NOS = pervasive developmental disorder not otherwise specified, AS = Asperger syndrome, n.a. = ICD10 F84 subcategory not 
available.
aPercentage computed on the total of subjects (n = 63).
bPercentage computed on the subjects belonging to the category indicated in the corresponding row heading.
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sented only on the activity support (either PA or TA) 
chosen by the subjects. Before starting each trial, the 
operator displayed to the subject how to perform the 
specific activity. The visual and auditory prompts fore-

seen for VD and WPP activities were supplied during 
PA modality by the operators, and during TA by a syn-
thetic voice. During both activities, protocol permitted 
the following prompts: proximal indication, display of 

Table 2A
Classification and description of activities included in the PA and TA protocols

Task Description Complexity level

VISUAL 
DISCRIMINATION (VD)

Verbal prompt: touch and give images 
corresponding to the operator request.

The four levels differ for number and size of objects that 
must be discriminated (the smaller the object, the more 
difficult the level)

CLASSIFICATION (CL) One half of the picture cards lie on the table and 
the subject must associate each card with the 
image presented by the operator. 
Number and type of categories differ throughout 
trials.

Low level – two classification categories, in each category 
proposed pictures are equal. Basal trial: pictures are 
very different each others; Intermediate trial: pictures are 
different in colour; Advanced trial: pictures represent very 
similar objects.

 Medium-low level – three classification categories based 
on the geometric shape. Colour works as disruptive 
stimulus. Basal, Intermediate, and Advanced trials employ 
increasingly similar shapes.

 Medium-high level - three classification categories. Basal 
trial: home objects classification; Intermediate trial: food 
classification; Advanced trial: animals classification.

 High level – Classification of abstract categories. Basal trial: 
pictures and emotions; Intermediate and Advanced trials: 
abstract concept images. 

WORD-PICTURE pairing 
(WPP)

Verbal prompt: touch the image corresponding 
to the operator request. The complexity of verbal 
prompt differs through the trials. (“Dog”, “Touch the 
dog”; “Touch the barking animal”; “Touch the animal 
that gives a hearty welcome to its owner”). 

Images are increasingly similar to each other.

PICTURE-PICTURE 
pairing (PPP)

The subject must overlap images that are equal. 
The number of and similarity between images that 
must be paired increases through the trials. 

Images are increasingly similar to each other.

PA: paper activities; TA: touch activities

Table 2B
Frequency of subjects according to the complexity level of the activity, ID and age range

Complexity level ID

Age range

Tot
PS

4-6 years
CS

7-15 years
NCS

16-18 years
AU

19-32 years

Low No 0 0 0 0 0

Mild 9 0 0 0 9

Severe 0 11 0 1 12

Tot 9 11 0 1 21

Medium-low No 0 0 0 0 0

Mild 0 16 0 0 16

Severe 0 1 4 0 5

Tot 0 17 4 0 21

Medium-high No 0 2 0 0 2

Mild 0 2 1 0 3

Severe 0 0 1 4 5

Tot 0 4 2 4 10

High No 0 2 3 2 7

Mild 0 0 0 4 4

Severe 0 0 0 0 0

Tot 0 2 3 6 11

TOT 9 34 9 11 63

PS = preschoolers; CS = compulsory education schoolers; NCS = non-compulsory education schoolers; AU = adults  
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the task, and physical guidance. At the end of each ac-
tivity, visual (smile emoticon) and/or auditory stimulus 
(synthetic voice) were provided to the subject on the 
TA, while on the PA the visual and auditory reinforce-
ments were provided by the operator. 

Treatment sessions were recorded by a video record-
ing system and then the videos were analysed and 
scored by two operators. Frequencies of the following 
behaviours were collected (see Table 3): Uncooperative-
ness, number of non-collaborative behaviour episodes 
(Uncoop); Stereotypies, number of stereotyped, repeti-
tive or sensory behaviours (Stereo); Helps, number of 
helps (i.e. pointing at the correct answer, modelling, 
physical guidance, verbal help) needed to accomplish 
the activity (Help); and Communication ability, num-
ber of spontaneous communication acts (Ca). Behav-
ioural quantitative scoring was performed by means of 
a preset scoring form by each operator. Time needed 
to complete the activity (Duration) was also recorded, 
using a chronometer.

Design
The study followed a crossover design. Each subject 

performed the first three activities (1st: VD, 2nd: CL, and 
3rd: WPP, same sequence for all subjects) both on PA 
and TA supports. To control for learning effects, both 
sequences of treatment administration were considered 
(PA followed by TA, PA-TA; TA followed by PA, TA-
PA). Each subject was randomly assigned either to PA-
TA or to TA-PA sequence. The whole group of subjects 
was thus partitioned in two subgroups, namely the sub-
group of subjects randomly assigned to the sequence 
PA-TA (n = 33, 53.4%) and those assigned to TA-PA 
(n = 30, 46.6%). The two subgroups did not differ with 
respect to sex, diagnosis, presence/degree of mental 
retardation and complexity level of the task (data not 
shown).

Statistical analysis
Quantitative variables are synthesized by mean and 

standard error of the mean (SE), median and range 

(minimum, maximum), while categorical variables by 
absolute and percentage frequencies.

The binomial test was used to evaluate if the propor-
tion of subjects choosing TA support in performing the 
PPP activity was significantly different from the chance 
level (0.50, i.e. 50%), in the overall group of subjects 
and within each subgroup based on sex, autism diag-
nosis, intellectual disability, and order of support ad-
ministration. A logistic regression analysis was also 
performed to determine which factor(s) among sex, age 
class, autism diagnosis, intellectual disability, and order 
of support administration was/were independently as-
sociated to the choice of TA support for the picture-
picture pairing activity.

As for the behaviours collected through the scoring 
form during the card-based and the computer-based 
activities, the Intraclass Correlation Coefficient (ICC) 
was used to measure the interrater reliability between 
the operators that collected data. Coefficient up to 0.20 
was interpreted as slight/poor agreement, from 0.21 
to 0.4 as fair agreement, from 0.41 to 0.6 as moder-
ate agreement, from 0.61 to 0.8 as substantial/strong 
agreement, and from 0.81 to 1.0 as almost perfect 
agreement (Landis & Koch, 1977). The ICC between 
the two operators was always high (strong to perfect) 
when considering stereotyped behaviours, duration 
of the activity, helps needed and communication abil-
ity, while it was lower (moderate to substantial) when 
evaluating the uncooperativeness (Figure 1, panels A-C). 
Due to the overall good level of concordance, data from 
the two operators were averaged for each behaviour in 
each activity, and the averages were used in the follow-
ing analyses.

Differences in the behaviours collected during the 
card- and the computer-based activities were analysed by 
multivariate analysis of variance (MANOVA) followed 
by Student paired t test. Specifically, in order to assess 
the effect of activity support on the overall behaviour 
within each activity we used a MANOVA model includ-
ing activity support (PA vs TA) as within-subject factor 
and the whole set of variables (Uncooperativeness, Du-
ration of the activity, Stereotypies, Helps needed, Com-
munication ability) collected within the specific activity 
(VD, CL, WPP) as multivariate outcome. Secondly, at 
the aim of assessing the effect of activity support on 
the specific behaviour across all the activities performed 
we applied a different MANOVA model, including ac-
tivity support (PA vs TA) as within-subject factor and 
the specific behavioural score collected in the differ-
ent activities (VD, CL, WPP) as multivariate outcome. 
When a significant effect of activity support was found, 
the paired t test was performed to compare PA vs TA 
separately within each activity and for each dependent 
variable; Bonferroni’s correction was applied to control 
for multiple testing (15 comparisons, pairwise alpha = 
0.0033). Cohen’s d (or dz in case of paired t test) was 
computed as a measure of the observed effect size (val-
ues for d or dz around 0.20 can be roughly interpreted 
as a small effect, around 0.50 as a medium effect, and 
around 0.80 as a large effect). MANOVAs were also re-
peated including sex, age (pre-schoolers, 4-6 years; CS 
= compulsory education schoolers, 7-15 years; NCS = 

Table 3
Behavior’s category and examples

Category Example

Uncooperativeness 
(Uncoop): number of non-
collaborative behaviour 
episodes

Go away from the task
Push away the object
Problem behavior
Adult intervention

Stereotypies (Stereo): 
number of stereotyped, 
repetitive or sensory 
behaviours

Stereotypies that interfere with 
the task execution Stereotypies 
that don’t interfere with the task 
execution 
Sensory interest
Repetitive behaviors

Helps needed (Help): 
number of helps needed 
to accomplish the task

Helps allowed: Pointing at the 
correct answer, modelling, physical 
guidance, verbal help

Communication 
ability (Ca): number 
of spontaneous 
communications

Ask for help
Make questions
Share
Comment
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non-compulsory education schoolers, 16-18 years; AU 
= adults, 19-32 years), autism diagnosis (AD = autis-
tic disorder, NOS = pervasive developmental disorder 
not otherwise specified), and intellectual disability (no, 
mild, severe), as between-subject factors, to assess the 
interaction of such characteristics with activity support, 
on subjects’ behaviour during the activities.

For all statistical tests p values < 0.05 were consid-
ered statistically significant. Differences whose signifi-

cance level was 0.05 < p < 0.10 were mentioned if they 
were coherent and in agreement with other statistically 
significant results.

RESULTS
Support preference (TA vs PA) 

Table 4 describes the results from binomial test per-
formed on the preference of support for the PPP ac-
tivity. Overall, subjects showed a preference towards 
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Figure 1
Intraclass correlation coefficient (ICC) between operators on the behaviours collected during visual discrimination, classification, 
and word-picture pairing activities (Panels a-c)

Table 4
Preference between PA and TA support in the Picture-Picture pairing activity, according to sex, age range, administration turn, 
intellectual disability, and ASD categories. Binomial test is reported

Group PA TA Binomial test
p (two tails)n % n %

OVERALL 63 24 38.10 39 61.90 0.0769

Sex

Male 55 19 34.55 36 65.45 0.0300

Female 8 5 62.50 3 37.50 0.7266

Age range

PS 9 6 66.67 3 33.33 0.5078

CS 34 14 41.18 20 58.82 0.3915

NCS 9 1 11.11 8 88.89 0.0391

AU 11 3 27.27 8 72.73 0.2266

Administration turn

PA-TA 33 13 39.39 20 60.61 0.2962

TA-PA 30 11 36.67 19 63.33 0.2005

Intellectual disability

No 9 0 0.00 9 100.0 0.0039

Mild 31 16 51.61 15 48.39 1.0000

Severe 23 8 34.78 15 65.22 0.2100

Diagnosis

AD 32 15 46.88 17 53.13 0.8601

NOS 22 6 27.27 16 72.73 0.0525

PA = paper activity; TA = touch activity
Age range: PS = preschoolers (4-6 years), CS = compulsory education schoolers (7-15 years), NCS = non-compulsory education schoolers (16-18 years), AU = adults 
(19-32 years).
Diagnosis: AD = autistic disorder, NOS = pervasive developmental disorder not otherwise specified.
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TA support (61.9% vs 38.1%, p = 0.077), significant 
in males (65.5% vs 35.5%, p = 0.030), in compulsory 
education schoolers (88.9% vs 11.1%, p = 0.039) and in 
subject ts with typical intellectual functioning (100% vs 
0%, p = 0.004). PDD-NOS subjects too show a prefer-
ence towards TA support that just felt short of statistical 
significance (72.7% vs 27.3%, p = 0.052). In parallel, the 
remaining subgroups of subjects did not show a signifi-
cant preference towards either PA or TA support. Inter-
estingly, the sequence of treatment administration did 
not affect the preference towards TA support, chosen 
by 60.6% of the TA-PA subjects and by 63.3% of the 
PA-TA subjects (p > 0.20 for both). 

The logistic regression, performed to determine which 
factors were independently associated to the preference 
towards TA support in the PPP activity, confirmed the 
role of sex and autism diagnosis in affecting TA prefer-
ence, even if the corresponding p-levels just missed sta-
tistical significance (p = 0.059 and 0.081, respectively) 
(Table 5). 

Behavioural response
The MANOVA performed within each activity 

showed a significant effect of the support on the overall 
subject’s behaviour in the CL and WPP activities, while 
no effect was observed in the VD activity. The MANO-
VA performed on each behaviour across activities 
pointed out significant increase due to TA support in 
non-collaborative acts (Uncooperativeness), Duration, 
Helps needed, and a decrease in Communication abil-
ity, while Stereotypies do not appear to be significantly 
affected by the support. Specifically, based on paired 
t test results, TA support appeared to significantly in-
crease non-collaborative acts (Cohen’s dz = 0.42) and 
Helps needed (Cohen’s dz = 0.83) during CL activity, 
and Duration (Cohen’s dz = 1.12) during WPP activity 
(for statistical details, see Table 6).

The effect of activity support was not significantly 
affected by sex, age, autism diagnosis and intellectual 
disability. 

DISCUSSION
Our study contributes to the evaluation of touch-

screen technology as teaching support during cogni-
tive-behavioural intervention for persons with ASD. We 
enrolled a large number of subjects representative of 
the population usually attending Italian ASD special-
ized local health units, that included both sexes, and 
belonged to the main ASD sub-categories as defined by 
DSM-IV, and to different levels of intellectual impair-
ment. Finally, we used a crossover design to compen-
sate the lack of a control group, and though this may 
still impair generalization of the results, it appears to 
improve the methodological approach in this research 
field.

The evaluation of multi-touch screen technology, in-
cluding tabletop, should necessarily take into account 
the value of this device in supporting educational ac-

Table 5
Logistic regression analysis on Picture-Picture pairing activity

Independent factors OR 95% CI p

lower upper

Sex

Males 1

Females 0.18 0.03 1.07 0.059

Diagnosis

AD 1

NOS 3.17 0.87 11.55 0.081

OR = odd ratio; CI = confidence interval; p = level of statistical significance
Diagnosis: AD = autistic disorder, NOS = pervasive developmental disorder not 
otherwise specified.

Table 6
Results of multivariate (MANOVA, first line and first column) and univariate (t test, body of the table) analyses on behaviors ob-
served during activities provided on PA or TA support (overall group)

VD CL WPP

PA TA Effect 
size

PA TA Effect 
size

PA TA Effect 
size

mean ± SD mean ± SD dz
mean ± SD mean ± SD dz

mean ± SD mean ± SD dz

MANOVA

across 
activities

across 
behaviors   

W(1,61) = 
0.8790

p = 0.1834 W(1,61) = 
0.5179

p < 0.0001 W(1,61) = 
0.3063

p < 0.0001

Uncooperative-
ness

W(1,61) = 
0.8358

p = 0.0137 0.19 ±0.70
t(62) = 0.0887

0.20 ± 0.70a

p = 0.9296 0.01
0.29 ± 0.70

t(61) = 3.3281
0.75 ±1.20a
p = 0.0015* 0.42

0.26 ±0.72
t(61) = 0.8763

0.35 ± 0.92a

p = 0.3843 0.11

Stereotypies W(1,61) = 
0.9667

p = 0.5689 2.17 ± 5.21
t(62) = 0.4387

2.35 ± 6.21
p = 0.6624 0.06

4.83 ± 9.43
t(61) = 0.0758

4.89 ± 11.25
p = 0.9399 0.01

2.13 ± 3.81
t(61) = 1.2965

3.05 ±6.74
p = 0.1997 0.16

Duration W(1,61) = 
0.4185

p < 0.0001 64.52 ± 36.33
t(62) = 0.1357

65.21 ± 41.55
p = 0.8925 0.02

187.5 ± 63.58
t(61) = 1.8320

208.8 ± 104.4
p = 0.0718 0.23

61.26 ± 18.08
t(61) = 9.0780

102.5 ± 37.06
p < 0.0001** 1.15

Helps needed W(1,61) = 
0.5690

p < 0.0001 1.75 ± 2.95
t(62) = 0.9795

2.05 ±2.92
p = 0.3311 0.12

2.02 ± 3.52
t(61) = 6.5444

4.87 ± 5.41
p < 0.0001** 0.83

1.62 ± 2.56
t(61) = 1.2921

2.14 ± 3.51
p = 0.2012 0.16

Communication 
ability 

W(1,61) = 
0.8762

p = 0.0489 1.69 ± 2.11
t(62) = 2.2901

1.02 ± 1.48
p = 0.0254 0.29

6.23 ± 10.86
t(61) = 1.5855

4.23 ± 6.23
p = 0.1180 0.20

2.60 ± 4.39
t(61) = 0.2663

2.45 ± 3.63
p = 0.7909 0.03

VD = visual discrimination; CL = classification; WPP = word-picture pairing. PA = paper activity; TA = touch activity. Duration= total duration of the task from 
assignment up to completion. SD = standard deviation; MANOVA = multivariate analysis of variance; W = Wilks’ lambda; t = t test statistics; p = significance level; * p 
< 0.05 and ** p < 0.01, with Bonferroni’s correction. For more detail, see the Methods section.



Francesca Brunero, Aldina Venerosi, Flavia Chiarotti and Giuseppe Maurizio Arduino

O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

158

tivities by a low-cost, shareable (home, school, ambula-
tory), and adaptable intervention strategy that may also 
be able to reduce stigma among peers. However, this 
advantage from a social and ‘economic’ point of view 
should parallel the advantage at the individual level in 
supporting activities and reducing challenging behav-
iours that are widely reported to affect completion of 
learning trials.

The use of technology for children on ASD is sup-
ported by the idea that these children have a natural 
affinity for technologies that can support learning and 
social interactions [6, 15, 45, 46]. In our study, when 
the subjects had to choose PA or TA to perform the 
picture-picture pairing activity, more than 60% of them 
chose TA, but the preference was significantly evident 
only in high functioning male subjects, and, as a trend, 
in individuals with a PDD-NOS diagnosis.

One further point assessed in the present study is 
whether in a ASD population sample TA elicits aspects 
of behaviour that can be considered positive for and/
or coherent with the accomplishment of the task. We 
used duration of the activity as a proxy of the ability 
to fulfil the task, and oppositional and avoiding behav-
iours and helps needed to carry on the activities as a 
measure of the level of cooperation elicited by the sup-
port during the activity session. Our results show that 
TA negatively affects duration of WPP activity that is 
almost twofold with respect to PA. A lower compliance 
with TA support was also suggested by the increase of 
uncooperative behaviours and helps needed to fulfil 
the task during CL activity. Finally, present data sug-
gest that the use of PA and TA in delivering activities 
is not influential on the number of stereotypies emit-
ted. However, demographic and diagnostic character-
istics did not appear to influence behavioural response 
to TA. This suggests that individual dimensional traits 
(i.e.: temperament, motivation, etc.), rather than cate-
gorical, could be more important in moderating the be-
haviours elicited by the two activity supports. Recently, 
it has been emphasized that skills and environment for 
which technology-based intervention has the potential 
to serve as support, as well as preference of both users 
and professionals, have to be taken into consideration 
[47, 48].

Communication, and in particular spontaneous 
communication, represents a domain of behavioural 
impairment that needs to be empowered in the major-
ity of people on ASD. Indeed, results from the present 
study do not definitely support the facilitative role of 
TA showing, in same case, a negative effect on spon-
taneous communication. However, the TA procedure 
used in the present study appears insufficient to elicit 
a different quality of learning compared to PA. It is 
possible that the tasks on which the TA vs PA rela-
tive efficacy was assessed here are intrinsically weak 
in eliciting spontaneous communication. TA technol-
ogy could be advantageously used to support other 
learning strategies such as collaborative learning [38, 
46, 49], or in different activities such as leisure or so-
cial interaction [12, 31, 37]. Some studies, performed 
on the use of multi-touch tabletop in session of aug-
mentative alternative communication (AAC) learning 

[31] or multiplayer activities [38, 49-51], appear to 
demonstrate that increase in social interaction is one 
of the main goals attained from interactive session 
around the tabletop. Furthermore, the role of rewards 
or visual strategy applied appears relevant in terms of 
child engagement. A recent study compared “mand” 
acquisition (following Applied Behavioural Analysis 
techniques “mand” is an operant that describes the 
ability to ask for what you want), in three preschool-
aged males with ASD, across three different displays 
in two iPad AAC applications. Interestingly, the study 
evidenced that AAC display and design elements may 
influence “mand” acquisition, as preschoolers did not 
performed equally across different AAC displays and 
configurations, but also that these elements should be 
chosen taking into consideration individual propensity 
and learning characteristics [52].

Implications
Although provisional and based on a short-term 

evaluation, our results show that multi-touch screen 
tabletop is attractive, but only for selected subsets of 
participants. In addition, results do not confirm the hy-
pothesis that touch screen presentation improves activ-
ity completion and behavioural performance for each 
individual with ASD, discouraging an indiscriminate 
use of these devices. The individual variability in re-
sponse to CAT technology, confirmed in our study, may 
account for the inconsistency among results published 
in the scientific literature, besides the heterogeneity 
among aims, protocols, and CAT applications. 

An important limitation of our study is the cross-sec-
tional design that does not allow assessing differences 
in learning progression between activities presented on 
TA vs PA supports. Prospective long-term studies are 
required in order to evaluate the long-lasting effects of 
multi-touch screen use on preference of the subjects 
and on changes in their behavioural outcomes during 
learning session.
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Abstract
Background. Job quality and evaluation of workers’ health have both medical and social 
important implications. We studied health-related quality of life (HRQL) in nurses who 
perform their activity in night shifts.
Methods. A cross-sectional study was conducted between October and November 2014. 
Nurses who attended night shift in the Siena Teaching Hospital (Azienda Ospedaliera 
Universitaria Senese – AOUS) were sampled using EpiInfo software (confidence interval 
95%) and investigated using the SF-36 Questionnaire. Our results were compared with 
the Italian general population (Apolone, 1997). A Descriptive analysis was conducted. 
Wilcoxon test, Pearson coefficient, t-test, Wilcoxon signed-rank test and logistic regres-
sion were used for the statistical investigation.
Results. 197 questionnaires were analyzed. Females were 71.7%; mean age was 39.2 
years (DS 8.6); smokers were 37.8%. Males scores were higher than those of females 
in all dimensions of physical and mental health (p <0.05). The time taken to reach the 
place of work appeared to influence the dimension of General Health (coeff. -0.17); 
we found a worsening of 0.17 points of this dimension for every minute spent in travel. 
Men and nurses with more working years had a better score in Physical Pain dimension. 
AOUS nurses scored significantly (p <0.05) less compared with the correspondent Ital-
ian general population in General Health, Energy-fatigue, Social functioning, Physical 
functioning and Bodily pain. 
Conclusions. There is a significant relationship between night work and HRQL of nurs-
es. The health profile of AOUS nurses’ ranks below the values of the Italian general 
population in various dimensions.

INTRODUCTION
The progressive flexibility of working hours in all mar-

ket sectors has significantly changed the organization 
of labour and people’s lifestyles. In most industrialized 
countries, working shifts involve about one-third of the 
population and one fifth also works at night. According 
to Eurostat data, in 2012 people aged 15-74 normally 
employed in night shifts in Italy were 7.4% of the popu-
lation, compared with a European average of 6.5% [1, 
2]. Shift work is often a specific and necessary condition 
for the provision of health services, especially in hospi-
tals, wards, emergency services and critical areas where 
it is the only way to ensure continuous service and care 
of patients. The influence of work on the quality of life 

is not limited to income but also has a role in identity-
building and provides opportunities for social relations. 
Work occupies a large part of people’s lives in terms of 
time while offering satisfaction, self-realization and psy-
chological as well as economic recompense. 

Quantity and quality of work can be measured by in-
dicators, such as unemployment (including long-lasting 
unemployment) and part-time work. Qualification of 
work may be evaluated using indicators like income 
and benefits (incidence of low wages), balance between 
work and free time (based on the average of hours 
worked) and occupational safety (incidence of acci-
dents) [1]. The impact of work on quality of life and on 
workers’ health is important from a medical and social 
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viewpoint, besides having implications for the econom-
ic and psycho-physical well-being of the population. In 
Latin countries in general, and in Italy in particular, few 
studies have been conducted on this topic.

Several studies reported negative effects of shift work 
and night shifts in particular on health [3]. Various as-
pects have been investigated but, to our knowledge, 
only a study has investigated whether the time taken to 
reach the place of work may affect perceived health [4]. 
Different shift durations, contractual agreements, cul-
tural approaches and lifestyles of different countries all 
determine significant distinctions in the management 
of working hours and in the personal, family and social 
impact on workers’ lives. 

As previously reported in the literature, shift work 
may cause sleep disorders, worsen the quality of life 
of workers and can impact negatively on health [5-9]. 
The severity of the shift work disorders correlates with 
the number of night shifts per year, the length of work-
ing time and the increase in age [10]. These disorders 
are related to changes in circadian rhythms, including 
sleep/wake cycles and fast/feeding cycles [11], which 
can cause insomnia, obesity, metabolic syndrome, dia-
betes mellitus [9, 12-14], depression [15], alter physi-
ological arousal and impaired cognitive processes [16]. 
The literature analysis seems to highlight that people 
who worked continuously have more psychosomatic 
symptoms and less psychological well-being than those 
who did the fractioned journey [4]. In this study, we 
evaluate whether our data are in accordance with previ-
ous studies and whether the time taken to reach work 
can influence the scores of the 8 scales of SF36.

This study provides an opportunity to shed light on a 
condition of occupational risk (night work), often un-
derestimated and considered a necessary stage in the 
occupational career by nurses and health administra-
tions. It investigates the quality of life of nursing staff 
on night shifts in an Italian teaching hospital. In par-
ticular, the aims are: i) to assess the differences between 
the quality of life of nurses working at night and the 
quality of life of the general population; ii) to study how 
some characteristics of the population studied can in-
fluence the perceived health. 

MATERIALS AND METHODS
Setting

A cross-sectional study design, including an analytical 
component, was adopted on a sampled population of 
nurses regularly working night shifts at the Azienda Os-
pedaliera Universitaria Senese – AOUS (Siena Teach-
ing Hospital).

The Short Form Questionnaire (SF36) with some ex-
tra questions useful to detect socio-demographic infor-
mation was adopted. The data were collected between 
October and November 2014 after obtaining autho-
rization from the hospital health administration. The 
hospital units enrolled in the study were identified by 
consulting the database of the hospital nursing services 
administration, used for personnel management. To 
have better estimates we considered all the staff working 
in the hospital on August 28, 2014. We only excluded 
nurses who never or just sporadically worked at night.

The number of nurses working in the hospital was 
946, divided into 37 units; among them, 586 were in-
volved in night shifts.

Sample
In order to correctly represent the phenomenon that 

we intended to analyze, we determined the necessary 
size of the study population. The number of nurses nec-
essary was 193, calculated using EpiInfo software (con-
fidence interval 95%) and the following formula [17]:

n = [1-(1-a) 1/d] × [N-(d-1/2)].
Where n was sample size, a desired confidence inter-

val (95%), d the expected frequency of return of the 
questionnaire (65%) and N the total number of shift-
working nurses.

Questionnaire and data collection
To evaluate the nurses’ self-perceived health we used 

the Italian version of SF36. SF36 was designed in the 
United States in the mid-eighties. It was successfully 
translated and adapted culturally in 1991 to countries 
participating in the International Quality of Life As-
sessment (IQOLA) project. It is a generic question-
naire on quality of life, composed of 36 items and eight 
scales: PF, Physical functioning; RP, Role limitation due 
to physical health problems; BP, Bodily pain; GH, Gen-
eral health perception; VT, Vitality; SF, Social function-
ing; RE, Role limitation due to personal or emotional 
problems; MH, Mental health. This instrument was 
designed to provide an age and gender-specific profile, 
useful to understand the differences in the physical and 
emotional status of members of the population on the 
basis of a point score [18].

The point score of each scale ranges from 0 to 100: 
a better quality of life earns a higher score. The scales 
PF, RP, BP, SF and RE define health as absence of 
limitations or disabilities. In these scales, the maximum 
score of 100 is given for no limitations or disabilities. 
The scales GH, VT and MH are bipolar and measure a 
broader range of positive and negative states of health. 
In these scales, an intermediate score is earned by 
subjects who do not report any limitation or disability, 
whereas a score of 100 is earned by subjects who report 
excellent health [19].

Besides the information requested by SF36 we also 
collected the following data: i) marital status: unmar-
ried/married, married/living together, separated/di-
vorced; ii) age; iii) partner also doing shift work: yes/
no; iv) children: number and age; v) smoker: yes/no; vi) 
commuter: yes/no; vii) time taken to travel to work; viii) 
total years of service; ix) years of service involving shift 
work; x) years of service with the current hospital unit.

To administer the questionnaire we contacted all the 
Nursing Coordinators of the units involved in the study, 
providing information on the aim of the research. Ano-
nymity was guaranteed by law and the data was only 
to be used for statistical and scientific purposes. The 
printed questionnaires consisted of two pages: i) an 
informative note and a section for socio-demographic 
data (page 1); ii) the questionnaire (SF36), to be filled 
directed by the nurses, anonymously, (pages 2 and 3, 
printed on both sides of the paper).
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The Nursing Coordinator was asked to deliver the 
questionnaires to the nurses and to instruct them. The 
questionnaires were returned at different times. Many 
visits were necessary to remind the nurses to fill them 
in, and to complete collection, in order to minimize the 
chance of missing data. The number of questionnaires 
was distributed in proportion to the number of nurses 
in each unit.

The frequency distribution of travelers was calculated 
according to time taken, which was organized into five 
classes: up to 29 minutes (class 1) 37.6%; 30-59 min-
utes (class 2) 23.8%; 60-89 minutes (class 3) 8.1%; 90-
120 minutes (class 4) 1% and more than 120 minutes 
(class 5) 0.5%. About a third of the nurses (28.9%) did 
not answer this question. 

Data management
Each questionnaire had a tracking code to ensure the 

anonymity of the respondent. The completed question-
naires were processed and the data stored in a single 
database containing the demographic aspects and the 
results of the eight SF36 scales that had been previously 
calculated. Points were assigned to the eight scales of 
SF36 using the program ProfiSalute, developed by the 
Health Services Management Laboratories of the Uni-
versity of Siena. The program enabled to: i) enter data; 
ii) calculate point scores by summing the replies to the 
questions of each scale (raw point score); iii) convert of 
raw point scores of the scales to scores between 0 and 
100 (converted scores).

Data analysis
The values obtained for each of the eight scales were 

entered in the appropriate field. Percentages, means, 
minimum and maximum value, medians and standard 
deviations were calculated for descriptive graphs and 
tables. 

All socio-demographic variables (age, marital status, 
partner on shift work, travelling time, overall years of 
service, years of shift work and years of work in the 
same unit) were analysed against the eight scales of 
SF36 (dependent variables). Outcomes variables in 
which was assessed normality, using frequency distribu-
tion analysis and the formal test of Shapiro-Wilk, were 
studied with multiple linear regression. The final mod-
els of these scales were obtained with the back forward 
elimination method after it was previously assessed the 
role of the covariates which highlighted statistical dif-
ferences (p <0.05) in a simple linear regression. The un-
paired t-test was used for comparing means.

Not normally distributed dependent variables were 
studied with Spearman’s rho correlation coefficient 
which investigated the strength of the relationship 
between the ordinal variables and the scores of the 8 
scales; Mann-Whitney test was used to compare medi-
ans for dichotomous covariates.

The t-test was used also to compare means of scales, 
after Shapiro-Wilk test assessment, with mean refer-
ence of the Italian population. Wilcoxon test was used 
to compare medians of scales having a non-normal dis-
tribution with the reference median value of the Italian 
population.

The data provided by the questionnaires was organ-
ised and processed with software Stata® SE, version 
12.1 (StataCorp, College Station, Texas, USA). Signifi-
cance was set at p <0.05.

RESULTS
The total number of questionnaires distributed was 

257 and 211 (82.1%) were returned. The number from 
which the scores of the various scales could be calcu-
lated was 197 (76.7%). In the study population, the 
percentage of females was 71.7% and the mean age was 
39.2 years (SD 8.6 years). Most were married or living 
with a partner (61%), 32% were single and 7% were sep-
arated or divorced; 40% of nurses had a shift-working 
partner; 52.8% had no children, 23.4% had one, 20.3% 
had two and 3.5% had three or more children; 37.8% 
were smokers. 46.4% of the studied population usually 
travelled to work by car, taking from a minimum of 5 
minutes to a maximum of 200 minutes. General health 
perception deteriorated with increasing travelling time: 
for every additional 2 hours of travel, this parameter de-
clined by -19.2 points (p = 0.027).

As shown in Table 1a, total years of service ranged 
from minimum of 2 years to a maximum of 41 years; 
43% of the sample had 0-10 years working experi-
ence,16.2% of the sample had 11-15 years of service 
and18.3% had 16-20 years of work.

Years in shift work ranged 0-10 for 45% of the nurses 
and 11-20 for 36% of them. For years of service in the 
current unit: 30% of the sample had been working in 

Table 1a
Service in the current unit, shift work, total years of service by 
years and number of nurses

Years N. nurses (%)

Total years of service 0-10 85 (43.1)

11-15 32 (16.2)

16-20 36 (18.3)

21-25 15 (7.6)

26-30 20 (10.2)

31-40 8 (4.1)

41+ 1 (0.5)

Shift work 0-10 88 (44.7)

11-20 70 (35.5)

21-25 17 (8.6)

26-30 13 (6.6)

31-40 8 (4.1)

40+ 1 (0.5)

Service in the current unit <5 59 (29.9)

5-10 73 (37.1)

11-15 31 (15.7)

16-20 16 (8.1)

21-25 11 (5.6)

26-30 6 (3.1)

31-40 1 (0.5)
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the same unit for <5 years and 37% for 5-10 years. The 
point scores for the eight scales of SF36 are shown in 
Table 1b.

The GH scale, at the crude analysis, showed to be sig-
nificantly and negatively influenced by travelling time, 
overall years of services, years of shift works, years of 
work in the same unit and age (Table 2). However, at the 
multivariate analysis, only travelling time (p = 0.012; 
coeff. = -0.17), years of services (p = 0.002, coeff. = 
-0.56), and gender (p = 0.002; coeff. = 11.05) resulted 
significantly associated. Males score was 11.05 times 
higher than women.

In the VT scale, (vitality) which describes the sub-
jective perception of physical and mental health, the 
children number (p = 0.035; coeff. = 2.82), the overall 
years of service (p = 0.017; coeff. = -0.34), and gender 
(p <0.001; coeff. =11.11) were significantly associated 
at the multivariate analysis. 

In the SF scale, related to the interference between 
physical and emotional problems and social function-
ing, the multivariate analysis highlights a significant as-
sociation with years of shift work (p = 0.007; coeff. = 
-0.63), years of work in the same unit (p = 0.008; coeff. 
= 0.72), and gender (p <0.001; coeff. = 11.95).

The PF scale measures the capacity for heavy physical 
work such as running, lifting weights or sporting activi-
ty. Significant differences (Spearman e Mann-Whitney) 
were found with male nurses (p = 0.0002) and nurses 
whose partners did shift work (p = 0.0341): these sub-
jects achieved higher scores than their counterparts (fe-
male nurses and nurses whose partners did not do shift 
work). Regarding this scale, nurses with longer working 
experience (p <0.001; rho = -0.40), with many years’ 
experience of shift work (p <0.001; rho = -0.40), lon-
ger service in the same unit (p <0.001; rho = -0.31), 
and older ages (p <0.001; rho = -0.33) had lower point 
scores. 

The RP scale measures the limitations or disabilities 
that may prevent a person from working or performing 
usual activities. Males scored significantly higher (me-
dian 75 for females and 100 for males), indicating sig-
nificantly fewer work-related physical health problems 
(p = 0.012).

The BP scale measures pain interference with normal 
activities. The results showed significant values for the 
following variables: marital status (p = 0.0018), gender 
(p = 0.0008), number of children (p = 0.0017), years 
of service (p <0.001), years of shift work (p <0.001), 
years of service in the same unit (p = 0.0052) and age 
(p < 0.001). 

The EL scale assesses the presence/absence of inter-
ference with working activity due to the emotional con-
dition. In our study it is associated (p = 0.0138) with 
more years of service in the same unit.

The MH scale measures different components of 
emotional health relating to skills and well-being. Males 
seemed to enjoy better mental health than females (me-
dian 64 for females and 72 for males) (p = 0.0188).

The means of the GH, VT and SF scales, having a 
normal distribution, when compared with the cor-
responding means of the Italian population, showed 
significant differences (Table3a). The medians of the 
scales, PF and BP, not normally distributed, were sig-
nificantly different from the corresponding Italian me-
dians (Table 3b).

A further comparison was performed in the study 
population, stratifying by age groups, compared to the 
national population.

Figure 1 shows the values of the eight scales for sub-
jects of the different age groups. In the group 25-34 
years significant differences were found for the scales: 
BP (p <0.001), GH (p <0.001), VT (p <0.001), SF (p 
<0.001), MH (p = 0.001). In the age group 35-44 years, 
significant differences in the PF (p < 0.001), BP (p < 
0.001), GH (p = 0.045), VT (p <0.0139) and SF(p < 
0.001) scales emerged.

In the age group 45-54 years, all scales showed signif-
icant differences. In the age group 55-64 years signifi-
cant differences were only found for GH (p = 0.0094), 
VT (p = 0.0047) and SF (p <0.001).

DISCUSSION
The aim of the present study was to investigate the 

relation between night work and health status of nurses. 
More specifically, we looked for a relationship between 
socio-demographic variables and nurses’ health. The 

Table 1b 
Scales of SF36 by item, mean, SD, IC 95%, median, val. min, val. max scores (sample nurses Azienda Ospedaliera Universitaria 
Senese – AOUS)

Scales Items Mean SD IC 95% Median Val. min Val. max

PF 10 87.36 14.7 85.2 89.42 90 30 100

RP 4 68.78 25.3 63.8 73.75 75 0 100

BP 2 67.59 21.5 64.57 70.61 72 22 100

GH* 5 61.42 18.7 58.78 64.05 62 15 100

VT* 4 54.39 17.4 51.93 56.84 55 5 100

SF* 2 61.65 21.1 58.68 64.61 62.5 0 100

EL 3 66.84 37.8 61.51 72.15 100 0 100

MH 5 65.11 16.4 62.79 67.42 64 8 100

PF, Physical functioning; RP, Role limitation due to physical health problems; BP, Bodily pain; GH, General health perception; VT, Vitality; SF, Social functioning; RE, 
Role limitation due to personal or emotional problems; MH, Mental health. * normally distribuited.
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Table 2
Coefficient, CI 95% and P-value of crude and adjusted analysis of the covariates with the scales General health perception, Vitality 
and Social functioning

Crude analysis General health perception Vitality Social functioning

Coeff IC 95% P Coeff IC 95% P Coeff IC 95% P

Children 
number

-1.62 -4.39  1.15 0.25 0.96 -1.62  3.55 0.46 0.37 -2.76  3.50 0.82

Travelling time -0.16 -0.29  -0.18 0.027 0.05 -0.79  0.17 0.48 0.08 -0.07  0.23 0.29

Overall years  
of services

-0.51 -0.79  -0.22 0.001 -0.27 -0.55  0.003 0.52 -0.19 -0.52  0.15 0.27

Years of shift 
work

-0.51 -0.81  -0.20 0.001 -0.28 -0.57  0.02 0.051 -0.23 -0.58  0.12 0.19

Years of work  
in same unit

-0.49 -0.84  -0.13 0.007 -0.27 -0.61  0.06 0.11 0.12 -0.28  0.53 0.60

Age -0.44 -0.74  -0.14 0.004 -0.16 -0.44  0.13 0.29 -0.01 -0.36  0.34 0.96

Crude analysis General health perception Vitality Social functioning

Mean IC 95% P Mean IC 95% P Mean IC 95% P

Gender -10.0 -15.77  -4.25 0.0007 -10.7 -16.03  -5.45 0.0001 -11.1 -17.55  -4.72 0.0008

General health perception

Adjusted analysis Initial model Final model

Coeff IC 95% P Coeff IC 95% P

Children number 0.85 -2.69  3.86 0.73 − − −

Travelling time -0.18 -0.31  -0.04 0.01 -0.17 -0.30  0.04 0.012

Overall years of services -0.61 -1.95  0.73 0.37 -0.56 -0.90  0.22 0.002

Years of shift work 0.08 -1.25  1.40 0.91 − − −

Years of work in same unit -0.21 -0.78  0.36 0.47 − − −

Age 0.10 -0.71  0.90 0.81 − − −

Gender 10.73 3.52  17.94 <0.01 11.05 4.16  17.94 0.002

Vitality

Adjusted analysis Initial model Final model

Coeff IC 95% P Coeff IC 95% P

Children number 3.44 0.47  6.41 0.02 2.82 0.20  5.44 0.035

Travelling time 0.40 -0.08  0.16 0.53 − − −

Overall years of services -0.65 -1.86  0.57 0.29 -0.34 -0.62  -0.63 0.017

Years of shift work 0.31 -0.89  1.52 0.61 − − −

Years of work in same unit -0.14 -0.66  0.37 0.59 − − −

Age -0.03 -0.76  0.69 0.93 − − −

Gender 10.44 3.91  16.98 <0.01 11.11 5.85  16.37 <0.001

Social functioning

Adjusted analysis Initial model Final model

Coeff IC 95% P Coeff IC 95% P

Children number 1.69 -1.85  5.23 0.35 − − −

Travelling time 0.08 -0.07  0.23 0.30 − − −

Overall years of services 0.04 -1.41  1.49 0.96 − − −

Years of shift work -0.82 -2.25  0.61 0.26 -0.63 -1.08  -0.17 0.007

Years of work in same unit 0.60 -0.02  1.22 0.06 0.72 0.19  1.26 0.008

Age 0.19 -0.68  1.05 0.67 − − −

Gender 12.84 5.06  20.62 <0.001 11.95 5.57  18.33 <0.001
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results confirm that the nurses in our sample enjoyed 
poorer health than the Italian general population.

The percentage of questionnaires returned was in 
line with similar studies [20, 21] and the composition 
of our sample was similar in regards to gender and age 
[2, 4, 20]. With regard to marital status, the percent-
age was similar to that found by Montesinos et al. [4] 
with a large majority of married or de facto married 
nurses (61%) whereas the percentage of single persons 
was greater in our sample, with 32% versus 21.3%. The 
percentage of separated/divorced persons in our sample 
(6.5%) was lower than in other studies [4, 21] and high-
er than in the study of Soric et al. about Croatian nurses 
[22]. Soric et al. also found that older and unmarried 
nurses have lower scores on the scales of social interac-
tions [22]. Otherwise, in our sample, the Social func-
tioning scale was influenced by gender, years of shift 
work, and years of work in the same unit, but not by age 
and marital status. 

The study by Dargahi et al. [2] showed that married 
nurses who do night shifts can be at higher risk of fam-
ily tensions than unmarried nurses. The mechanism 
is probably related to changes in family routine and 
amount of time spent together [23]. In our study, we 
did not specifically investigate the presence of family 
tensions, but in accord with other studies [4, 20, 21, 
23, 24], we found that the number of children has an 
impact on the VT scale; for each extra child, the Vital-
ity scale increased by 2.82 points. The percentage of 
childless nurses was 52.8%: although this percentage is 
high, it is still lower than the 70.2% reported by Shu-
Yu Tai et al. among nurses working in night shifts. This 
result is noteworthy because it suggests that shift work 
and night shifts could be factors that do not encourage 
maternity and paternity [23].

To our knowledge, travelling to work was only consid-
ered in one previous study [4], which examined wheth-
er travel was continuous or whether it involved a change 
in the mean of transport. A continuous journey had a 

negative influence on psychological well-being. Our re-
sults pointed out that time taken in travelling to work 
was significantly associated with the GH scale. In com-
muters (namely, workers spending more than 2 hours in 
total between the outward and return journey [25, 26]) 
this scale worsens -19.6 points for every additional 2 
hours of travelling time.

With respect to total years of service, more than 40% 
of our sample was composed of nurses with 0-10 years 
of working experience which is similar to the mean 
length of service of other researchers [4, 27]. 

The demographic and occupational characteristics 
of our sample were similar to those of other studies 
conducted on the health of nurses using SF36; this is 
a major indication of the validity of our results. The 
socio-demographic variables of our sample correlated 
with the scores of the SF36 scales and confirmed the 
results of other studies [4, 20, 28]. In a sample of Greek 
nurses, Tountas et al. showed that men scored signifi-
cantly higher than women on all dimensions of SF36. 
The gender differences found by Tountas et al. are in 
accordance with our results except for RE. In their 
sample, the mean scores for the eight scales were much 
lower than the reference data of the US population and 
many populations of European countries. Their results 
showed a health profile that, although lower than Euro-
pean reference data, was nevertheless higher than the 
results obtained by our study in all scales of the SF36 
except PF [20].

The GH scale showed significant relations with almost 
all the socio-demographic variables, as in the study by 
Tountas et al. [20]. We observed an interesting relation 
relation between years of working experience and BP, 
namely reduced pain perception with increasing years of 
working life. The same result was recorded by Tountas et 
al. [20]. Pain perception studies are controversial regard-
ing the relationship between age and pain. The experi-
ence of pain is subjective, changes with age and involves 
both cognitive processes and experience [29, 30]. 

Table 3a 
Health scales of SF36 showing normal distribution: comparison mean of Italian population and sample

Scales Mean
Italian population

Mean sample AOUS P IC 95%

GH 65.22 61.42 0.0049 58.78 64.05

VT 61.89 54.39 0.0001 51.93 56.84

SF 77.43 61.65 0.0001 58.68 64.62

Table 3b 
Health scales of SF36 showing non-normal distribution: comparison median of Italian population and sample

Scales Median
Italian population

Median sample AOUS P

PF 95 90 0.0033

RP 100 75 N.S.

BP 84 72 0.0001

EL 100 100 N.S.

MH 68 64 N.S.

AOUS: Azienda Ospedaliera Universitaria Senese.
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The SF and VT scales, besides showing significant 
gender differences, were absolutely coherent with the 
results of other studies. Indeed, in a study involving 
nurses as well as administrative staff, doctors, techni-
cians and auxiliary personnel, Tountas et al. concluded 
that nurses showed poorer health status in all SF36 
scales than male nurses. Poor health and health-related 
quality of life reflect the difficulties they encounter on a 
daily basis and above all the difficulty of being a woman 
in a highly competitive and male-dominated field [20]. 
This hypothesis is also sustained by the lower score of 
nurses for SF.

The health profile of our sample was inferior to that 
of the Italian general population and also lower than it 
would be expected in a healthy population that under-
goes medical check-ups of fitness for night work every 
two years.

The difference in female health profile in the scales 
RP, VT, SF, RE was also significant compared with the 
general population of Italy. These results are in line with 
the Italian study by Klersy et al. on dialysis centers that 
found results in line with means of the Italian popula-
tion, except for a slightly lower score for SF [21]. 

Moreover, comparing the present results on health 
profile with those of Budge et al. [24], we notice that 
Siena nurses had lower health status than the New 
Zealand sample, although we also have to consider that 
means for the NZ population are higher than those of 
the Italian reference population.

We were unable to compare our results with those 
obtained by other studies on quality of life of nurses 
in Italy by means of questionnaires that assess health 
status. In fact, compared to the rich international lit-
erature on the negative effects of working at night, the 
literature for nurses is somewhat lacking. In addition, 
some studies have evaluated aspects that we did not 
investigate. For example, Kim et al. highlighted that 
working women involved in night shift work have lower 
Health-Related Quality of Life (HRQoL) profile com-
pared to women working during the day [6]. 

As regards psychological disorders Tahghighi et al. did 
not find definitive evidence that shift work is associated 
with poorer psychological functioning in nurses. They 
highlight that the impact of shift work is dependent on 
several contextual and individual factor; also they sug-
gest that more studies are needed in order to compare 
the psychological outcomes and resilience of nurse shift 
workers with no shift workers [31].

Giorgi et al. investigated any possible relationship be-
tween sleep disorders, burnout and job performance in 
a shift-work sample of nurses. They showed that female 
gender and personal burnout were significantly associ-
ated with impaired sleep quality. A significant negative 
association between patient-related burnout and job 
performance was found [32]. Puerta et al. reported that 
night shift nurses had significantly worse sleep quality 
(80.6% had bad perceived sleep quality) than nurses 
working mornings (41%) and evenings (44.4%) [7].
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Figure 1
Comparison of our sample and Italian Standard stratified by age group. 
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These results disagree with the findings of Palhares et 
al. where night shift work is not associated with impaired 
sleep quality when compared to other work shifts. They 
suggest that other factors, like age and lower education 
level, influence negatively sleep quality. In fact in the 
model adjusted for age, it was found that night-shift 
work is associated with severe worsening of sleep qual-
ity [33] in accordance with another study [34].

Also, Asaoka et al. investigated the effects on sleep in 
nurses working with rapid-rotation schedules. The re-
sults suggest that missing napping opportunities during 
night work, long night time working hours, and delay 
of circadian rhythms are associated with sleeping dis-
orders [8].

LIMITS
The limits of our study include a reference population 

data ten years older than the study sample. This could 
have affected a correct interpretation of the results but 
still are the most updated data that we have available. An-
other limit is the higher than expected number of ques-
tionnaires that were not returned, that is almost 1/5 of the 
sample (18%). The reasons for this could be due to the 
laxity of the Nursing Coordinator in promoting participa-
tion. We noted that two of the units, both in the same 
surgical field and with the same number of nurses, re-
turned very different percentages of questionnaires: 70% 
versus 20%. However, we also observed the same pattern 
in two other units with the same coordinator: 72% versus 
46%. This suggests that the need to train the coordina-
tor to make him understand the importance of his role in 
motivating the completion of the questionnaires.

Another limitation may be the absence of a control 
group to compare data with those of workers not work-
ing at night.

CONCLUSIONS
The study highlighted a possible relationship between 

night work and the health of nurses. We have found that 
commuting can adversely affect health; this variable 
seems to be underestimated and it is consistent with 

the only data we have found in the literature [4]. There-
fore, further studies may be necessary to investigate this 
issue further.

Protection of the health of shift workers cannot be 
limited to the monetary compensation envisaged by 
collective labour contracts and health surveillance. It 
is absolutely necessary to redesign the organization 
of labour, recognizing the fundamental role of nurses 
in healthcare. In recent years, health authorities have 
attempted to save costs and improve efficiency as im-
posed by economic policies that emulate industrial 
models of productivity which have little, if anything, to 
do with health. 

Nurses are trained to help improve the quality of life 
of patients, but their quality of life seems to be ignored. 
Quality of life is essential to improve quality of health-
care and has a direct influence on other aspects, such 
as health, absenteeism, accidents, productivity and 
loyalty to the organization [27]. The health profile of 
Siena University Hospital nurses showed lower scores 
than those of the general population of Italy, and these 
disadvantages are hardly compensated by additional 
pay for doing night shifts. The results of this study offer 
material for reflection on how to improve and promote 
the health of all healthcare professionals.
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Abstract
Introduction. Aiming at highlighting the importance of social networking for health of 
elderly, the association between social support and self-perceived health (SPH) was as-
sessed in Slovenia.
Methods. Data from three consecutive cross-sectional surveys on health behaviour in 
Slovenia (2008, 2012 and 2016), for 4599 elderly, aged 65-75 years, were pooled. Associ-
ation between poor SPH (PSPH) and social support (taking into account also existence 
of extended personal social network (EPSN)), adjusted for confounders, was analysed 
by multiple logistic regression.
Results. The PSPH odds were statistically significantly higher in single/divorced/living in 
extramarital partnership/widowed, all without EPSN (OR = 2.99; p = 0.005), and single/
divorced with EPSN (OR = 1.49; p = 0.053) in comparison to married with EPSN.
Conclusion. Irrespective of gender, socio-economic status or health-related factors, el-
derly with low level of social support were more likely to perceive their health as poor/
very poor. Public health measures to reduce isolation of elderly should be included in the 
action plan in the frame of the Longevity strategy.

INTRODUCTION
Today, it is broadly accepted that human health is a 

multidimensional concept. Although not in the fore-
front of the biomedical model, social dimension is im-
portant dimension of health, since humans are social 
beings. Additionally, this dimension makes an impor-
tant contribution to other dimensions of health. The 
level of social health, which refers to building relation-
ships, that enhance well-being, can be expressed in 
terms of the size and/or quality of the individual’s social 
network. It is the ability to interact effectively with other 
people and the social environment, to develop satisfy-
ing interpersonal relationships and to fulfil social roles. 
Primary components of social health include social role 
participation, social network quality, social integration 
and interpersonal communication [1-3].

Social networks represent the net of social relation-
ships that each person maintains. They can have an inti-
mate character, e.g. relationships within family or close 
friends, or more formal character, e.g. relationships in 
the workplace [4, 5]. The impact of social networks on 
patterns of morbidity and mortality has been the focus 
of interest for many researchers since the mid-1970s [4, 
6-11]. The results of many studies suggest that without 

social networks, health in general declines [1, 8-11]. 
Social networks influence health through multiple 
pathways: behavioural, and material, psychological and 
physiological. Extensive social networks might increase 
the likelihood that individuals engage in health-promot-
ing behaviours or refrain from health-damaging ones. 
Individuals with strong social networks experiencing 
health problems receive advice, service, or material help 
from others earlier and thus benefit from better medi-
cal and other care [1-14]. Social isolation has the most 
negative effect on health [15].

An extra quality in the social networking, in terms 
people in the network feel to have obligations one to 
another, is social support [16]. In theory, social support 
involves exchange of emotional support, and informa-
tion and instrumental assistance [17], and is probably 
the central health-enhancing aspect of relationships 
[18]. In this concept, care, attention, and readiness to 
help other people in the network is included. Thus, it 
does not mean that someone’s network necessarily pro-
vides a social support by itself – some of ties within a 
social network are supportive in terms of offering vari-
ous sources of help and resources, and the others are 
not [19]. However, if the network is larger, there is a 
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greater chance that at least some ties will be supportive.
Among the population groups in which the social di-

mension of health has an important role, are the elderly 
[20-22]. They have a high risk of social isolation because 
of the inevitable experience of loss of significant others 
and decrease in social activity [21]. Elderly more likely 
experience health problems, which increases their need 
for social support and companionship [15]. With the 
population aging, social isolation of the elderly becomes 
an important problem to tackle. Strategies for promot-
ing healthy and active aging have become a major com-
ponent of health policy in the developed countries [23].

So far, there have been only two studies in Slovenia 
in which the relationship between health and social net-
works of individuals was studied to the certain extent. 
The first study was the ecological study which explored 
the role of different social networks in providing sup-
port during illness, with special emphasis on changes in 
the provision of social support to the elderly. The results 
showed that in this population group, in comparison 
to other age groups, important source of social sup-
port, beside close family, represented extended family 
and neighbours [24]. The second study was focused on 
major determinants of poor self-rated health in elderly 
population in urban areas in Slovenia, Lithuania and 
UK. Living alone was significantly associated with poor 
self-rated health only in Slovenia [25]. However, none 
of these two studies provided sufficient information for 
planning of comprehensive health promotion activities 
in Slovenia.

In the present study we approached the task of high-
lighting the importance of social support for health of 
elderly more from a public health rather than sociologi-
cal perspective. In July 2018, the Longevity strategy was 
adopted in Slovenia and action plans containing pro-
posals of concrete solutions for the realisation of the 
guidelines are expected to follow. Because of the com-
plexity of the topic, different sectors will be involved 
in the process – Ministry of Labour, Family, Social Af-
fairs and Equal Opportunities, Ministry of Education, 
Science and Sport, Ministry of Health and Ministry of 
the Environment and Spatial Planning [26]. With the 
purpose to emphasize the importance of social support 
for healthy aging in the process of developing the action 
plan for Longevity strategy in Slovenia, the objective of 
the study was to assess the association of social support 
and self-perceived health (SPH) in Slovenian elderly. 

METHODS
Study design

The study was designed as a pooled individual-level 
data study. Data were collected in three cross-sectional 
surveys on health behaviours in adult population aged 
25-74 years, conducted in 2008, 2012 and 2016, based 
in the frame of the Countrywide Integrated Non-Com-
municable Disease Intervention (CINDI) programme 
[27] in Slovenia. The methodology of CINDI Health 
Monitor (CHM) survey (health interview survey) 
was used [28]. The CHM survey is based on a com-
mon core questionnaire. Questions are categorised as 
obligatory and optional and countries can add their lo-
cal questions, based on the local situation and needs. 

After translation, the questionnaire was tested in local 
conditions [28]. A random representative sample of the 
population was provided by the national statistics of-
fice. The number of invited in 2008 was 15 963 while in 
2012 and 2016 it was 16 000.

Study instrument
A self-administered postal questionnaire, based on 

the CHM Core Questionnaire [28] and slightly adapt-
ed for the needs of the population of Slovenia, was used 
as the instrument. In 2012 and 2016, an online ques-
tionnaire was also applied. To increase the response 
rate, media campaigns, incentives encouraging healthy 
behaviour, and up to two reminder letters, were used.

Observed outcome
In this study, SPH was assessed through the ques-

tion: “How do you assess your present state of general 
health?” (1 = very good; 2 = good; 3 = fair; 4 = poor, 5 
= very poor). As the observed outcome it was decided 
self-perceived health rated as poor or very poor. Con-
sequently, a new variable, called “poor self-perceived 
health” (PSPH) was created (PSPH: 0 = no, 1 = yes).

Explanatory factor
In assessing social support of individuals, a new vari-

able was created by cross-classification of two questions, 
asking about their marital status and extended personal 
social network (EPSN) (extended family and extra-fa-
miliar social network). Participants reported their mari-
tal status as 1 = single, 2 = married, 3 = extra-marital 
partnership, 4 = widowed or 5 = divorced. EPSN was 
assessed on the basis of question “How many friends do 
you have, which you can visit any time without an invi-
tation?” in 2008 (1 = a lot, 2 = many, 3 = some, 4 = one, 
5 = none) and “How many persons are close enough to 
you to rely on, when you have a serious personal prob-
lem?” in 2012 and 2016 (1 = none, 2=1-2, 3 = 3-5, 4= 
more than 5). Due to discrepancies in categories, the 
EPSN status was reduced only to existence of EPSN 
(EPSN: 0 = no, 1 = yes). EPSN = 0 covered those, who 
answered “none” in all 3 surveys and EPSN = 1 covered 
those, who selected any other answer (“a lot”, “many”, 
“some”, “one” in 2008 and “1-2”, “3-5”, “more than 5” 
in 2012 and 2016). Afterwards, both marital status 
and EPSN were on the basis of results of preparatory 
analysis of our dataset and findings of previous research 
on marital status and health [29-32] combined into a 
complex variable, called “social support”, with four cat-
egories (1 = married with EPSN, 2 = married without 
EPSN/widowed with EPSN/living in extramarital part-
nership with EPSN, 3 = single with EPSN/divorced with 
EPSN, 4 = single without EPSN/living in extramarital 
partnership without EPSN/widowed without EPSN/di-
vorced without EPSN), for which it was assumed that 
the highest level of social support is provided within the 
first category, and the lowest within the last category.

Confounding factors
As potential confounders self-reported demographic 

and socio-economic data, data on stress and morbid-
ity, as well as region of residency and year of the study 
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were included in the analysis. After harmonization of 
variables and their categories between all three cross-
sectional studies following confounders were consid-
ered: gender (1 = female, 2 = male), educational level 
(1 = incomplete primary/primary, 2 = vocational, 3 = 
secondary, 4 = college, 5 = university/postgraduate), 
employment (1 = employed, 2 = retired), social class 
(1 = lower/labour, 2 = middle, 3=upper-middle/upper), 
admission to the hospital in the last year (1 = none, 2 
= once, 3 = multiple times), health problems in the last 
30 days - chest pain during physical activity, back pain, 
neck/shoulder pain, joint pain, coughing, legs swelling, 
allergies, constipation, headache, insomnia, feeling de-
pressed, toothache and problems with urinating (1 = 
none, 2 =≥ 1), health status (number of diseases diag-
nosed by a physician) - hypertension, hypercholesterol-
emia, diabetes, myocardial infarction, angina pectoris, 
heart failure, cerebrovascular insult, spine illness, joint 
illness, chronic bronchitis, asthma, stomach ulcer, liver 
cirrhosis, depression and thyroid disorder (1 = none, 2 
=≥ 1), perception of tension/stress/heavy pressure with 
at least minor difficulties in coping (1 = no, 2 = yes), 
region of residency (1 = Nova Gorica, 2 = Koper, 3 = 
Kranj, 4 = Ljubljana, 5 = Ravne na Koroškem, 6 = Novo 
mesto, 7 = Celje, 8 = Maribor, 9 = Murska Sobota) and 
year of the survey (1 = 2008, 2 = 2012, 3 = 2016).

Statistical analysis
The association between PSPH and social support as 

explanatory factor was assessed first by univariate analy-
sis, using chi-square test. Afterwards it was adjusted for 
confounders by using binary multiple logistic regression 
analysis. Dummy variables were created for explanatory 
and confounding variables, applying the simple method 
(one group was assigned as the reference group). In 
all statistical tests, p ≤ 0.05 was considered significant. 
SPSS for Windows Version 21.0 (SPSS Inc., Chicago, 
IL., USA) was used for analysis. 

RESULTS
Description of the study group

There were 25 440 participants in the initial pooled 
data-base (2008: 7352, 2012: 9498, 2016: 8590), whose 
questionnaires were eligible for analysis (the response 
rate was 49.0% in 2008, 59.6% in 2012 and 54.9% in 
2016). Among them 4599 participants were aged 65-74 
years (2008: 1280, 2012: 1741, 2016: 1578) and were 
eligible for the present study. There was a slight pre-
dominance of women versus men (55.8% and 44.2%, 
respectively). Other study group characteristics are pre-
sented in the Table 1. 

Results of univariate analysis
SPH was reported by 4524/4599 participants 

(98.4%), of which 3.8% reported very good SPH, 29.3% 
good SPH, 54.2% fair SPH, 10.7% poor SPH, and 2% 
reported very poor SPH. The prevalence of very good 
and good and fair SPH was higher in people with ex-
isting EPSN, whereas the prevalence of poor and very 
poor SPH was higher in those who were socially iso-
lated (Table 1).

After cross-matching of SPH with explanatory factor, 

4417/4599 (96.0%) cases were included in the analy-
sis (Table 2). The prevalence of PSPH was increasing 
through the categories of social support variable and 
was three times as high in single or divorced or widowed 
or living in extramarital partnership, all without EPSN 
(33.3%), as in married with EPSN (11.2%). Prevalence 
of PSPH was 14.3% in married without EPSN or wid-
owed with EPSN or living in extramarital partnership 
with EPSN and 15.4% in single with EPSN or divorced 
with EPSN. The differences were highly statistically 
significant (p < 0.001). The estimates of prevalence 
of PSPH according to different socio-economic and 
health-related characteristics are presented in the Table 
3, along with the results of univariate statistical analysis.

Results of multiple logistic regression analysis
Complete data for multiple logistic regression analy-

sis were available for 3328/4599 participants (72.4%). 
The results of the logistic regression model revealed a 
statistically significant association between PSPH and 
social support, also when this relationship was adjusted 
to several confounders. The OR for PSPH was increas-
ing through the social support categories and was sig-
nificant for single or divorced or living in extramarital 
partnership or widowed elderly, all without EPSN, and 
marginally significant for single or divorced elderly with 
EPSN, in comparison with married with EPSN. De-
tailed results are presented in the Table 4.

DISCUSSION
Major findings of the study

We investigated the association of social support and 
PSPH in the Slovenian elderly. The analysis revealed 
that, married elderly, who besides family also have 
EPSN, assess their health as very good, good or fair, 
while divorced or single or elderly living in extramarital 
partnership or widowed elderly, all without EPSN, rate 
their health as poor or very poor. It seems that single 
and divorced elderly with EPSN are also more likely 
to rate their health as poor in comparison with mar-
ried with EPSN, but the difference is marginally sig-
nificant. The difference was not statistically significant 
for married without EPSN, widowed with EPSN or el-
derly living in an extramarital partnership with EPSN 
compared to married with EPSN. The survey question 
in the present study was designed in a way which al-
lowed us to identify those EPSNs, which are perceived 
by the participants as supportive. SPH was used as an 
outcome because it is one of the most commonly used 
measures of perceived overall health. It is easily avail-
able and reliable and it is also recommended to use for 
health monitoring by the European Union Commission 
and the WHO [33, 34].

Comparison of the results to the results of similar 
studies

The findings are consistent with previous studies 
that have proved the importance of social networks in 
determining SPH among older adults. Similar to our 
findings, White et al demonstrated adequate emotional 
support is associated with better self-reported health 
status in later life [35]. Elderly face a number of chal-
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Table 1
Characteristics of participants taking part in the study of the impact of social support on self-perceived health in elderly aged 65-
75; pooled individual level data from three cross-sectional studies in Slovenia 2008-2016

Characteristic Category N (%)

SPH Very good 170 (3.8)

Good 1326 (29.3)

Fair 2454 (54.2)

Poor 483 (10.7)

Very poor 91 (2.0)

PSPH Yes 574 (12.7)

No 3950 (87.3)

Social support Married with EPSN 2964 (66.2)

Married without EPSN/widowed with EPSN/living in extramarital partnership with EPSN 1046 (23.4)

Single with EPSN/divorced with EPSN 395 (8.8)

Single without EPSN/living in extramarital partnership without EPSN/widowed without 
EPSN/divorced without EPSN

74 (1.7)

Gender Men 2035 (44.2)

Women 2564 (55.8)

Educational level Incomplete primary/primary 1400 (30.8)

Vocational 1018 (22.4)

Secondary 1273 (28.0)

College 439 (9.7)

University/postgraduate 412 (9.1)

Employment Employed 135 (3.0)

Retired 4395 (97.0)

Social class Lower/labour 1597 (38.0)

Middle 2218 (52.8)

Upper-middle/upper 389 (9.3)

Admission to hospital in 
the last year

No 3562 (81.0)

Once 601 (13.7)

Multiple times 233 (5.3)

Health problems in the 
last 30 days

None 657 (14.9)

≥ 1 3755 (85.1)

Number of  health 
problems*

None 761 (16.5)

≥ 1 3583 (77.9)

Perception of stress 
with  coping difficulties

No 3737 (86.4)

Yes 586 (13.6)

Region Nova Gorica 228 (5.0)

Koper 331 (7.2)

Kranj 501 (10.9)

Ljubljana 1339 (29.1)

Ravne 175 (3.8)

Novo mesto 309 (6.7)

Celje 690 (15.0)

Maribor 734 (16.0)

Murska Sobota 292 (6.3)

Year 2008 1280 (27.8)

2012 1741 (37.9)

2016 1578 (34.3)

SPH = self-perceived health; PSPH = poor self-perceived health; EPSN = extended personal social network (extended family + extra-familiar social network); * = 
confirmed by a physician.
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lenges to remain socially connected. Life changes, such 
as retirement and loss of a spouse (widowhood), may 
lead to a loss of social roles and possible social isola-
tion [15]. Marriage is one of the most fundamental and 
intimate ties among people. Grundy et al showed that 
those in long-term marriages had lower odds for chronic 
illness and lower mortality, which was especially true for 
older men [36]. Those who are not married, whether 
single, separated, widowed, or divorced, experience 
higher mortality rates than married people [13, 37]. 
A meta-analysis of studies of marital status and mor-
tality in elderly age groups reported mortality risks for 
the widowed and never-married both about 10% higher 
than for the married [38]. Close friends are another im-
portant source of social support. But number of friends 
doesn’t necessarily reflect the amount of support of an 
individual [13]. Our study incorporated close family 
as well as extended network of friends in the analysis, 
which are the most common sources of social support 
of individuals. 

Limitations and strengths of the study
We are aware that the present study has some limi-

tations. Firstly, CHMS is a cross-sectional dataset and 
any conclusions about causality drawn from the data 
are limited. A longitudinal data set would allow anal-
yses of the relationship between social network and 
SPH over time. Secondly, because of collecting data 
through a self-administered self-assessment question-
naire, one may argue that the resulting data might be 
biased. However, these limitations present themselves 
in many surveys and the authors believe they did not 
affect the study findings to a greater extent [39, 40]. 
Next, because of the questionnaire changing over time, 
there were some issues with extracting the data on the 
same subjects from three different surveys. The word-
ing in two questions assessing EPSN was quite dif-
ferent, but the context was very similar. In 2012 and 
2016 the question is phrased in a way to address close 
family network and also extended family and friends’ 
network. Since there is already a question about close 
family network in the questionnaire, we assumed par-
ticipants were assessing their EPSNs here. The ques-

tion should be rephrased in the future surveys. Next, we 
did not have any information on whether participants 
are living together with the people they identified as 
family members and this should be included in future 
research. Next, in assessing employment status, we re-
moved those, who answered “unemployed”, since adults 
in Slovenia aged 65 years and over are mostly retired, 
very few are still working, but there is no explanation, 
other than misunderstanding the question, why their 
status would be “unemployed”. Next, some overlaps in 
participants across the surveys in three different years 
might be possible. However, only about 6% of adult 
population, aged 25-75 years, was invited to participate 
in each survey. The chance that the same person was 
included in all studies is therefore minute. Finally, one 
can argue that the possible interactions between differ-
ent factors included in the multivariate model were not 
explored in details. However, a more detailed analysis 
was beyond the scope of this study.

On the other side the study has some important 
strengths. The most important is that to assess social 
support, a complex indicator was used. Considering 
both familiar and extended social ties, this is a spe-
cial feature of the present study and it is what distin-
guishes it from other similar studies. Hence, present 
study contributes to understanding importance of so-
cial support on health in the later life in Slovenia, as 
well as in countries with similar socio-economic condi-
tions and transition problems in the region. Addition-
ally, in comparison to other two previously mentioned 
studies on the topic in Slovenia, the present study was 
performed on a large, nationally representative popu-
lation-based data.

Importance of the study for public health
The results of the study are directly applicable in 

public health in Slovenia. First important information 
is that in the observed population the observed phe-
nomenon was in the last decade rather stable. Next 
important information is that in the Novo mesto, Celje 
and Maribor regions the odds for perception of SPH as 
poor/very poor are significantly higher than in the refer-
ence region. This means there are additional risk factors 

Table 2
Estimates of prevalence of self-perceived health (SPH) within categories of social support in elderly aged 65-75; pooled individual 
level data from three cross-sectional studies in Slovenia 2008-2016

SPH N (%)

Very good Good Fair Poor Very poor Total

Social 
support

Married with EPSN 113
(3.9)

909
(31.1)

1574 
(53.8)

289
(9.9)

40
(1.4)

2925
(100)

Married without EPSN/widowed with EPSN/ living 
in extramarital partnership with EPSN

27
(2.6)

254
(24.7)

602
(58.4)

116
(11.3)

31
(3.0)

1030
(100)

Single with EPSN/divorced with EPSN 27
(6.9)

123
(31.5)

180
(46.2)

52
(13.3)

8
(2.1)

390
(100)

Single without EPSN/living in extramarital 
partnership without EPSN/widowed without EPSN/
divorced without EPSN

0
(0.0)

13
(18.1)

35
(48.6)

16
(22.2)

8
(11.1)

72
(100)

Total 167 1299 2391 473 87 4417

EPSN = extended personal social network (extended family + extra-familiar social network).
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in these regions which need to be studied. Our find-
ings also have important implications for clinical prac-
tice. Elderly who often feel under a lot of pressure and 
have difficulties in coping with stress represent a high 
risk group. Physicians, who often treat mental health 
problems like anxiety and depression with medications, 
should be aware of the importance of social health 
of their elderly patients. This holds for patients with 
chronic conditions, or patients being discharged from 
the hospital, as they have significantly higher odds of 
rating their health as poor in the present study. Finally, 

the findings of this study could be also important for 
health care personnel taking care of patients in need of 
palliative care [41].

Possibilities for future studying of the issue
Despite the important contribution of this study, 

more research is needed to specify the underlining char-
acteristics of social networks affecting health in the el-
derly in Slovenia. Firstly, additional more in-depth anal-
ysis should be conducted in terms of stratified analysis 
to investigate the effect of each factor across the strata 

Table 3
Estimates of prevalence of poor self-perceived health (PSPH) within categories of social support and selected socio-economic and 
health-related factors in a study of the impact of social support on self-perceived health in elderly aged 65-75; pooled individual 
level data from three cross-sectional studies in Slovenia 2008-2016

Risk factor Category NPSPH/Ncat (%) p

Gender Women 342/2524 (13.5) 0.050

Men 232/2000 (11.6)

Educational level Incomplete primary/primary 280/1378 (20.3) < 0.001

Vocational 110/1004 (11.0)

Secondary 117/1249  (9.4)

College 40/433  (9.2)

University/postgraduate 16/406  (3.9)

Employment Employed 14/132 (10.6) 0.495

Retired 545/4324 (12.6)

Social class Lower/labour 314/1578  (19.9) < 0.001

Middle 191/2180 (8.8)

Upper-middle/upper 12/383 (3.1)

Admission to hospital in the last year No 341/3509 (9.7) < 0.001

Once 111/590 (18.8)

Multiple times 90/230 (39.1)

Health problems in the last 30 days None 37/616 (6.0) < 0.001

≥ 1 505/3724 (13.6)

Number of health problems* None 48/712 (6.7) < 0.001

≥ 1 492/3560 (13.8)

Perception of stress with  coping difficulties No 321/3684 (8.7) < 0.001

Yes 213/578 (36.9)

Region Nova Gorica 29/226 (12.8) < 0.001

Koper 33/329 (10.0)

Kranj 45/492 (9.1)

Ljubljana 122/1309 (9.3)

Ravne 23/174 (13.2)

Novo mesto 51/302 (16.9)

Celje 116/682 (17.0)

Maribor 108/720 (15.0)

Murska Sobota 47/290 (16.2)

Year 2008 189/1267 (14.9) 0.009

2012 216/1728 (12.5)

2016 169/1529 (11.1)

EPSN = extended personal social network (extended family + extra-familiar social network); * = confirmed by a physician.
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of each other factor, and in the case of existing interac-
tions, it would be necessary to include those interaction 
effects in the multivariate model to test the possible 
interplay of selected variables with the variable “social 
support”. Adding interaction terms to a simple additive 

regression model could greatly expand understand-
ing of the relationships among variables, allow more 
hypotheses to be tested and, provide more effective 
information for policy makers as of the present work. 
Next, as previous studies have shown that both struc-

Table 4
Results of multiple logistic regression analysis of the association between poor self-perceived health (PSPH) and social support 
in a study of the impact of social support on self-perceived health in elderly aged 65-75; pooled individual level data from three 
cross-sectional studies in Slovenia 2008-2016

Risk factor Category OR
(95% CI for OR)

p

Social support Married with EPSN 1.00

Married without EPSN/widowed with EPSN/living in 
extramarital partnership with EPSN

1.19 (0.89-1.58) 0.235

Single with EPSN/divorced with EPSN 1.49 (0.99-2.22) 0.053

Single without EPSN/living in extramarital partnership 
without EPSN/widowed without EPSN/divorced without EPSN

2.99 (1.39-6.43) 0.005

Gender Women 1.00

Men 1.16 (0.90-1.50) 0.245

Educational level University/postgraduate 1.00

Incomplete primary/primary 2.76 (1.25-6.08) 0.012

Vocational 1.72 (0.78-3.79) 0.176

Secondary 1.75 (0.81-3.76) 0.153

College 2.00 (0.89-4.50) 0.096

Employment Employed 1.00

Retired 1.32 (0.67-2.60) 0.422

Social class Upper-middle/upper 1.00

Lower/labour 4.07 (1.85-8.94) < 0.001

Middle 2.10 (1.00-4.44) 0.052

Admission to hospital  
in the last year

No 1.00

Once 1.94 (1.44-2.61) < 0.001

Multiple times 6.05 (4.18-8.77) < 0.001

Health problems in the last  
30 days

None 1.00

≥1 1.87 (1.18-2.97) 0.008

Number of health problems* None 1.00

≥1 1.65 (1.08-2.51) 0.020

Perception of stress with coping 
difficulties

No 1.00

Yes 4.84 (3.73-6.28) < 0.001

Region Kranj 1.00

Nova Gorica 1.38 (0.71-2.67) 0.343

Koper 1.14 (0.61-2.12) 0.681

Ljubljana 1.64 (0.82-3.28) 0.158

Ravne 1.74 (0.96-3.16) 0.068

Novo mesto 2.02 (1.23-3.31) 0.006

Celje 2.06 (1.25-3.38) 0.004

Maribor 2.02 (1.13-3.60) 0.017

Murska Sobota 1.64 (0.82-3.28) 0.158

Year 2012 1.00

2008 1.25 (0.95-1.66) 0.115

2016 1.18 (0.88-1.58) 0.278

EPSN = extended personal social network (extended family + extra-familiar social network); * = confirmed by a physician.
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tural (number, density and diversity of social ties) and 
functional (quality of social ties – providing emotional, 
financial and informational support) dimension of so-
cial relations are linked to health [35], future research 
should focus on investigating the quality of existing 
social networks in the elderly in Slovenia and not just 
quantity of social ties. Special instruments should be 
used for this purpose, e.g. the Multidimensional Scale 
of Perceived Social Support (MSPSS) [42, 43]. Another 
important research area is the obstacles for the elderly 
for a satisfactory social activity and how to tackle them. 
Our study shows that 1.7% of elderly in Slovenia have 
no close ties among either relatives or nonrelatives. The 
reasons for social isolation must be determined and 
targeted with specific public health interventions. For 
future research and for studying trends, it is essential 
not to alter the questionnaires significantly, since it is 
not possible to compare results. Further studies are 
required to determine the causality of the association 
between social support and SPH. 

CONCLUSIONS
Strong evidence regarding association between social 

support and SPH exist and our study contributes to the 

body of evidence. The present study confirms that so-
cial support in the elderly on an individual level is an 
important contributor to healthy aging. As the popula-
tion in Slovenia is aging, this should be kept in mind 
when planning public health strategies and action plans 
to promote healthy aging. Unmarried elderly with no 
EPSN are especially at risk and tackling social isolation 
of the elderly with the identified risk factors should be 
high on the list of political priorities. 
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Abstract
Background. Nowadays one of the most critical aspects of innovative cell-based thera-
pies is the unregulated industry, as it is becoming a competitor of the regulated system. 
Many private clinics, worldwide, advertise and offer cell-based interventions treatments 
directly to the consumer and this poses a risk to both vulnerable patients and health sys-
tems. Several countries have implemented Compassionate Use Programmes (CUP) that 
provide patients with medicines that have not yet completed the approval pathway, in 
the event that no reasonable alternative exists. Recently, in the public discourse, compas-
sionate use has been increasingly associated with a patient’s right to try. Thus, the aim of 
this study was to assess public knowledge of the clinical trials process with specific refer-
ence to innovative stem cell treatments, and trust in the institutions responsible for regu-
latory activities. We also asked people about their “right” to use unregulated therapies.   
Methods. We developed an ad hoc questionnaire on three main areas of concern and ad-
ministered it to 300 people in the patient waiting room at an Italian university hospital. 
Results. Our findings suggest that people have a good knowledge of the clinical trials 
process and trust in healthcare institutions. Nonetheless, one person in two believes it is 
a right to use unregulated therapies. 
Conclusions. We stress the need, in the age of cellular therapies, for a commitment to 
support vulnerable patients and to strengthen awareness among the public about the 
substantial boundary that differentiates experimental therapies from unproven therapies. 
There should not be a “right to try” something that is unsafe but rather approved treat-
ments and in line with good clinical practice. The trend, which emerged on this issue 
from our study, is quite different, confirming the urgent need to improve health informa-
tion so that it is as complete as possible.

INTRODUCTION
Worldwide, innovative cell-based therapies have rep-

resented a considerable challenge for regulatory systems 
over the last decade. Within this field characterized by 
a rapid technological advancement, the products of the 
discoveries of medicine and biology have become more 
and more “therapeutic options” advertised and offered 
by private producers directly to the consumer. Over the 
last two decades, a boom in for-profit clinics offering 
stem cell therapy directly to patients for a wide range of 
diseases has occurred and tragically, some patients died 
from dangerous injections of cells [1]. 

Within a regulated context, the responsibility for the 
assessment of safety of treatment pertains to regulatory 
agencies; outside this setting, patients do not have an 

adequate guarantee of protection. The European Com-
mittee for Advanced Therapies (CAT) has expressed its 
views on this matter in many documents, with particu-
lar “concern about a phenomenon known as stem-cell 
tourism in which severely ill patients travel to clinics 
around the world where unauthorized stem-cell-based 
treatments are offered in the absence of rigorous scien-
tific and ethical requirements” [2]. The CAT has strong-
ly encouraged the development of stem-cell-based me-
dicinal products in approved and high-quality research 
programs [3]. 

The protection of patients from ineffective and risky 
therapies is an important issue that requires legal, ethics 
and public health considerations. Currently, most stem 
cell therapies are experimental and many scientists do 
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not know exactly how they work and how safe they 
are. In turn, the clinical application of these products, 
which has only just begun, is raising numerous ethical 
questions that the International Society for Stem Cell 
Research (ISSCR) has recently examined in detail in 
the “Guidelines for Stem Cell Research and Clinical 
Translation” [4, 5]. Specifically, the transparency of the 
clinical data, the accurate and effective communication 
in the process of informed consent are crucial elements, 
especially in the early phase of trials with humans, when 
there should be particular care in avoiding overestima-
tion of benefits or therapeutic misconceptions [5]. For 
example, people may not clearly understand the signifi-
cance that a regimented experimentation process as-
sumes for the safety and protection of health and may 
be confused about the readiness of a technology for 
clinical application. 

In the era of biotechnologies and great attention of 
media to these new therapies, which often creates dis-
proportionate hope among people, these considerations 
are highly relevant for their implications. Patients and 
their families, especially if they have a very serious health 
condition, are vulnerable and must be protected as such. 
For the first time, the Guidelines focus on the impor-
tance of the communication process to the public, rec-
ommending timely correction of every possible mislead-
ing public representation. Inaccurate portraits of stem 
cell research may have severe consequences, including 
misinforming policy debate, and premature clinical use 
of unapproved treatments [6, 7]. An integrated effort 
is needed involving diverse actors, such as researchers, 
institutions and specialists in scientific communication 
to safeguard the public from misinformation. 

The right to health
Stem cell therapies have become a matter of contro-

versy in public debate and in legal decisions. There have 
also been cases in which patients opposed the State for 
access to experimental therapies. In 2014, Italy was the 
subject of a highly controversial legal battle, Durisotto vs 
Italy, also known as the “Stamina case”, about an alleged 
innovative stem-cell therapy. The controversial and 
broad debate that developed around this case focused 
on the acceptability of providing treatment not based on 
scientific evidence when a patient’s request is advanced 
as a last hope of healing or relief from a condition of 
suffering. The stamina treatment, which had been ad-
ministered to numerous patients starting in 2008 in 
public hospital, was based on the use of mesenchymal 
stem cells (MSCs) and intended for the treatment of 
neurodegenerative diseases. Unfortunately, as was then 
demonstrated, there was no study protocol upstream, 
with one exception which presented serious flaws and 
omissions involving a procedure which did not comply 
with any Good Manufacturing Practices (GMP) [7, 8]. 

On 6 May 2014, the European Court of Human 
Rights (ECHR) ruled on the patient’s right to decide 
to resort to unproven treatments – stem cell therapies – 
in the absence of other therapeutic possibilities, in the 
wake of the Durisotto vs Italy case. Mr. Durisotto ap-
plied to the ECHR following the refusal by the Italian 
courts to authorize compassionate therapy (specifically, 

the “Stamina” method) to treat his daughter’s degenera-
tive cerebral illness. The European Court rejected the 
patient’s claim. In particular, it declared the application 
inadmissible under Article 8 of the European Conven-
tion on Human Right (right to respect for private and 
family life) stating that “the interference in the right to 
respect for the private life, represented by the refusal to 
grant the request for medical therapy, could be consid-
ered as necessary in a democratic society”. The prohibi-
tion on access to the therapy in question “pursued the 
legitimate aim of protecting health and was proportion-
ate to that aim” [9]. 

If the protection of the right to health is attributed to 
the legislator, access to a new therapy has to be regu-
lated by healthcare norms that define all the conditions 
of the procedure. In other words, healthcare authorities 
must decide on the scientific validity and on the appro-
priateness of the treatment. 

In media discourse, the reference to compassion, hope 
and right are often invoked and associated with the 
request for access to innovative or experimental pro-
cedures. As we will see later, the definition “compas-
sionate use”, used today even within institutional and 
regulatory documents, can be easily misunderstood 
regarding its exact meaning [10, 11]. However, in no 
way does it indicate the possibility of accessing any 
treatment offered by anyone without prior sharing of 
the rationale within a broader scientific community. It 
does not mean that any attempt is admissible: a choice 
made on the emotional wave of despair and hope may 
not be the best choice and could even be detrimental 
to the dignity of the person’s own life if, for example, it 
involves avoidable or disproportionate suffering. 

The Right To Try (RTT) movement
In recent years, many US States, in the face of great 

pressure from public movements, patient advoca-
cies and think tanks, have passed “Right to Try” laws, 
which give terminally ill patients access to experimen-
tal compounds that have passed phase I testing [12]. 
These laws provide that a patient who wants to try an 
experimental drug can contact the pharmaceutical 
company directly, cutting out the “filter” of the com-
petent authority, the Food and Drug Administration 
(FDA). Those against the Right to Try (RTT) laws gen-
erally argue that they are not a boon for patient rights, 
but that they rather dismantle the safety system that 
protects people. Liberal access to unproven therapies 
could have a negative impact on individual patients 
in a state of vulnerability, by offering false hope that 
leads to increased suffering. In the US, supporters 
of the RTT have used emotionally charged stories in 
which someone is dying – a child or parent – to invoke 
access to an experimental drug that might offer salva-
tion. If there is hope that the treatment might work, 
RTT supporters argue, the patient has the right to try 
to preserve his own life. However, patients in very seri-
ous condition might judge risks and potential benefits 
differently than scientists do and they might not sense 
the irrationality of their own hope. 

It should be noted that RTT laws offer not a right 
to try, as suggested in the name, but rather a right to 
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ask for access in order to try. To acclaim and advocate 
a right to try suggests that regulated systems do not 
permit access to experimental treatments, whereas in 
many countries, these systems provide compassionate 
use or expanded access of experimental treatments by 
defining a threshold of scientific evidence and safety 
necessary to support such use or access. In this regard, 
it is useful to stress that there is a difference between 
unproven therapies and unregulated therapies and that the 
treatments administered through compassionate use or 
expanded access programmes are unproven (i.e. not yet 
proven) but regulated. Around this issue, a radical idea 
of care as free choice – with no interference whatso-
ever – to make decisions regarding one’s body seems 
to be emerging. Some authors have referred to a “right 
to self-medication”, by rooting this right in the value of 
autonomy [13].

This radical position reflects either a feeling of dis-
trust in institutions that must protect the interests of 
patients or a more generic statement of freedom of 
choice. Perhaps for some it is a mixture of the two. The 
basic question is: to what extent should the law prevent 
people from taking risks they voluntarily accept.  For 
some, protection at all costs is considered paternalistic, 
a stance that disregards the value of autonomy of the 
individual. 

Regarding these issues, the position expressed by the 
ECHR in Durisotto vs Italy is very clear. It is useful here 
to point out three facts: 
• the ECHR reiterated that it was not to the place 

of the international court to substitute itself for the 
competent domestic authorities in determining the 
level of acceptable risk for patients wishing to have 
access to compassionate therapy in the context of ex-
perimental treatment; 

• the ECHR stated that “The interference in the right 
to respect for one’s private life, represented by the 
refusal to grant the request for medical therapy, could 
be considered as necessary in a democratic society”;

• the protection of the right to health, on the part of 
the legislator, is realized through the non-authoriza-
tion of unsafe or harmful treatments. 

Compassionate use program
Regulation no. 726 /2004 of the European Parliament 

and Council regulates “Compassionate use”, which it 
defines in art. 83, part 2 as “making a medicinal prod-
uct (…) available for compassionate reasons to a group 
of patients with a chronically or seriously debilitating 
disease (…) and who cannot be treated satisfactorily 
by an authorized medicinal product” [14]. In turn, the 
European Medicines Agency (EMA) defines “compas-
sionate use” as a treatment option that allows the use 
of an unauthorized medicinal product, which is under 
development. In Europe, EMA provides recommenda-
tions and guidelines for compassionate use [15] and ev-
ery member state sets its own rules. Currently, a wide 
disparity exists across European member states regard-
ing the procedures of application [16, 17].

Italian law allows compassionate use in some cir-
cumstances in which specific criteria are met.  DM 
7/09/2017 on “Therapeutic use of a medicine subjected 

to clinical trials” regulates access to experimental phar-
macological therapies for use outside a clinical trial, to 
patients suffering from serious, rare or life-threatening 
diseases when, according to the clinician, there are no 
other valid therapeutic alternatives [18].

Innovative therapies, by their nature, are experi-
mental treatments which cannot be evidence-based or 
clinically indicated and may lack a demonstrable safety 
profile. As some authors have highlighted, the primary 
purpose of legislation on innovation, and on medical 
innovation in particular, must be to benefit the indi-
vidual patient [19]. To conduct an open debate on how 
to guarantee “responsible innovation” at a time when 
innovation in cell therapy and regenerative medicine 
is moving into the clinical context is an issue of para-
mount importance. Equally important is the need to 
increase public awareness of the significance of the 
regulated process of clinical experimentation and trust 
in institutions responsible for the control, approval 
and evaluation of the risk-benefit profiles of innovative 
treatments. Against this backdrop, we have conducted 
a pilot survey on a sample of the Italian population to 
assess public knowledge of the clinical trials process 
with specific reference to innovative stem cell treat-
ments. We also asked people about their “right” to use 
unregulated therapies, in order to get a picture of how 
people are potentially vulnerable to undergoing un-
proven therapies and to have some indication of what 
the right to try means for them.

MATERIALS AND METHODS 
A bibliographic search in the PubMed database was 

conducted to verify the presence of international stud-
ies on attitudes among the public towards both the 
use of unregulated therapies and general knowledge 
of the clinical trial process. No questionnaires related 
precisely to our query was found. We chose to carry 
out a survey on a sample of the population using an 
ad hoc questionnaire developed through the methodol-
ogy of an expert focus group. Five experts took part 
in the focus group: a bioethicist, a bio-statistician, a 
philosopher of science, an expert in health professions 
and a psychologist. The issues that emerged from the 
working group discussions were divided into three 
conceptual blocks representing three topics under in-
vestigation: 1) public information on the clinical trial 
process; 2) specific information on treatments based 
on stem cells; 3) general trust in the governing bodies 
and institutions responsible for the control and regula-
tion of the clinical trial process. Based on the experts’ 
suggestions, we formulated ten questions for each the-
matic area and then asked the focus group members 
to indicate through a vote the most effective ones. The 
resulting questionnaire used for the survey consisted of 
16 questions (6 for the first block, 4 for the second and 
6 for the third), with an introductory section consisting 
of five items for sample stratification (sex; age; level of 
education; work in the health sector or not; medical 
sector in which the patient was seeking care). The sam-
ple for the study was randomly recruited among people 
who were in the patient waiting room at the Campus 
Bio-Medico University Hospital in Rome, Italy. The 
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questionnaire was distributed to a total of 300 people 
including patients and “companions” (persons accom-
panying patients). The questionnaire was anonymous 
and the estimated compilation time was approximately 
4 minutes. Participants could stop filling out the ques-
tionnaire at any time. The data extrapolated from the 
returned questionnaires was placed in an electronic 
database built specifically for collection. The data was 
verified and analysed through the statistical package 
SPSS v24 copyright. A first descriptive analysis was 
conducted for each individual item. Then we proceeded 
to make comparisons among the responses to the vari-
ous items by using the chi-square test. Differences with 
P <0.05 were considered statistically significant. When 
answers to different questions are been examined, the 
frequency of the correct answers is compared with the 
sum of the frequencies of the wrong answers across the 
different questions. The significant results of the study 
are reported and discussed in the next section. 

RESULTS 
A total of 219 questionnaires were returned (73% of 

the total responded). The descriptive analysis showed 
that the sample is homogeneous as regards the strati-
fication variables with the exception of the level of 
education (67.12% of the sample had completed high 
school but not studied beyond that) and the type of 
occupation (86% of the responders are not healthcare 
professionals) (Table 1). On the questions concerning 
knowledge of the clinical trial process, 77.63% of the 
sample showed that they knew what a clinical trial is, 
answering that it is a study authorized by the institu-
tions responsible for public health policies. 74.43% 
correctly answered the question about whether an 
investigational drug can be administered to humans. 
52.05% answered that the experimentation of a new 
drug or treatment lasts on average from 7 to 10 years. 
The data showed that those who correctly answer ques-
tions about the clinical trial process have much more 
confidence that regulation protects the interests of pa-
tients compared to those who have no knowledge of 
the trial processes (P <0.05). Only 33.33% of the sam-
ple knew the meaning of “compassionate use” of a drug 
and 52.51% responded that they did not know if such 
use is possible in Italy. To the question “Do you think 
it is a right of patients to use treatments not autho-
rized by the institutions responsible for public health 
policies”, 43.38% of the sample replied no, 41.55% yes 
and 15.07% did not know. 95.89% of the sample re-
sponded they had heard of stem cell-based treatments.  
Answers to the question about the possibility of using 
stem cell-based treatments in Italy were homogeneous-
ly distributed (36.99% yes; 29.22% no; 33.79% I do not 
know). When asked about the number of pathologies 
for which stem cell treatments have proven effective, 
42.47% responded “I don’t know”, 22.83% responded 
“more than 100 pathologies” and 33.79% responded 
“a very small number of pathologies”. 72.60% of the 
sample said they have heard of patients going abroad 
to undergo treatment with stem cells not authorized in 
Italy. The analysis showed no significant correlation be-
tween the opinion about the use of unregulated drugs 

and the medical sector in which the patient was seek-
ing care. Answers regarding trust in the institutions re-
sponsible for regulatory activities were positive in refer-
ence to the following: Italian Medicine Agency (AIFA) 
75.9%; Ministry of Health 71.3%; Italian National In-
stitute of Health (Istituto Superiore di Sanità – ISS) 
79.9%; World Health Organization (WHO) 89.5%; 
Ethics Committees 76.3%. In addition, a statistically 
significant correlation was found (P <0.05) between re-
sponses to the question on trust in institutions and the 
question of trust in the fact that regulation of the pro-
cess protects the interests of patients (Table 2). Only 12 
of the 16 items in the questionnaire are shown in the 
table. We decided to omit four questions related to the 
third block because they showed no significant correla-
tion. We believe this is probably due to the complexity 
of the construct formulation.

DISCUSSION 
The results show that the people interviewed had a 

good general knowledge of the clinical trial process.  In 
fact, the number of correct answers to the questions 

Table1 
Overview of the  responders to the pilot survey on the public’s 
knowledge about. perception of. and trust in the testing pro-
cess of a new drug or treatment

Characteristics 

Total (N) 219 

Sex (%)

Female 50.68

Male 49.32

Age (Mean, min-max)

Male 40 (18-82)

Female 44 (19-80)

All 42 (18-82)

Education (%)

None 1.37

Primary school 5.02

Secondary school 67.12

University (undergraduate) 22.83

Master/PhD 3.66

Occupation in healthcare setting (%)

Yes 14.16

No 85.84

Type of respondent (%)

Patient 43.38

Companion 56.62

Medical field of the the patient’s appointment (%)

Diagnostic 58.90

Surgical area 22.84

Onco-hemathologic 18.26
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Table 2 
Answers to the questionnaire items divided by thematic blocks 

Blocks Final number (%) 

Total 219 

Block 1 
What is in your opinion a “clinical trial”?

A study authorized by the institutions responsible for public health policies
A study not yet authorized by the institutions responsible for public health policies
The administration of an innovative drug or treatment outside of a hospital facility
I don’t know

77.62
15.53

5.02
1.83

Is it possible to administer an investigational drug to human beings?

Yes
No
I don’t know

74.42
15.53
10.05

How long do you think  the testing process is for the development of a new drug or treatment ?

Two/three months
One year
Between seven and ten years
I don’t know

1.37
30.14
52.05
16.44

Which of the following definitions of “compassionate use” of a drug is, in your opinion, most correct? 

Use of a drug outside the testing process
Use of a drug outside the national regulatory procedures 
Use of a drug while the trial is not over yet 
I don’t know

10.97
21.00
33.33
34.70

Is the compassionate use of a drug possible in Italy?

Yes
No
I don’t’ Know

17.35
30.14
52.51

Block 2
Have you ever heard of stem cell treatments?

Yes
No
I don’t know 

95.89
1.37
2.74

In Italy it is possible to use stem cell therapy?

Yes
No
I don’t know

36.99
29.22
33.79

Are there diseases for which stem cell treatments have proven effective?

Yes. more than a hundred different diseases 
Yes. a very small number of diseases
No
I don’t know

22.83
33.79

0.91
42.47

Have you ever heard of patients who travel to foreign countries to undergo stem cell-based treatments that 
are not authorized in Italy?

Yes
No

72.60
27.40

Do you believe it is a right of patients to use treatments that have not been authorized by the competent 
authorities?

Yes
No
I don’t know 

41.55
43.38
15.07

Block 3
You can vote from -3 to +3 (-3 = no trust +3 = great trust) to express your confidence in regulatory activity 
of clinical trials of the following institutions*

Italian Medicines Agency (AIFA)
Ministry of Health
Italian National Institute of Health (ISS)
World Health Organization (WHO)
Ethical Committees
*The percentages were calculated by summing the positive opinions, from 0 upwards.

75.8
71.3
79.9
89.5
76.3

Do you think that in Italy the regulation protects the interests of patients? 

Yes
Not

43.01
56.98



 Luciana Riva, Laura Campanozzi, Massimiliano Vitali et al.

O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

184

related to this thematic area is significantly high, with 
the exception of the questions on the meaning of “com-
passionate use”. These responses correlate with the per-
ception of protection by the institutions that regulate 
the process suggesting that good information could in-
crease the degree of trust in people. The recent 2018 
Edelman Trust Barometer seems to confirm this posi-
tion in showing a dramatic distrust mainly at the media 
level, due to the lack of reliability of and transparency 
in information [20]. The data also shows that the mean-
ing of the “compassionate use” procedure is not well 
known to the population, suggesting that in this field 
general information about the possibilities of access to 
experimental treatments, in a regulated manner, need 
to be improved. 

Regarding the right to use unregulated treatments, 
responses were homogeneously distributed between the 
belief that it is a patient right to use treatments out-
side of a regulation and the belief that it is not. These 
responses have no correlation with the answers regard-
ing knowledge of the experimentation process. It seems 
that the perception of this “right” is independent of the 
degree of information about and trust in the institu-
tions: correct information does not seem to influence 
opinion. It would be useful to study more in depth the 
question of “patients’ right”, to see if when responding 
to the question on “right”, people understand the term 
as a general right to access to compassionate use (about 
which they do not seem to have sufficient information) 
or as a general right to try any treatment regardless of 
whether it is located within or outside a shared and 
regulated path. About stem-cell based therapies, the 
respondents in general did not have a good understand-
ing of how these therapies are regulated and the real 
possibilities of use, although the vast majority of them 
had heard of it. The fact that one out of three people is 
unaware that in Italy it is possible to use stem cell-based 
treatments, provided within a regulated process, ex-
plains in part the misunderstanding we have discussed 
above. The same misunderstanding is implicit in US 
“Right To Try” movements, namely that regulators do 
not contemplate a right to try innovative treatments in 
specific circumstances. Information in this sense must 
certainly be expanded and managed responsibly and 
transparently to avoid the risk that patients find them-
selves alone in seeking life-saving treatments at a time 
when they are extremely vulnerable. Interestingly, 72% 
of the sample had heard of patients going abroad to 
undergo treatments unauthorized in Italy.

CONCLUSIONS
Our sample shows a good general knowledge of the 

regulated process of developing new drugs and treat-
ments and a strong confidence in the institutions re-
sponsible for the control. At the same time, it shows 
a lack of knowledge about the regulation of innovative 
treatments based on stem cells. Probably, in this field, 
alongside media overexposure, there has not been suffi-
cient institutional communication. In our view, it is very 
important that there be a multi-level commitment to 

increase awareness among the population of the possi-
bility of using innovative treatments, even if the formal 
testing process has not been completed yet, and that 
unregulated treatment, often offered without guaran-
tees, is very different from the compassionate use or 
hospital exemption of a product. The “Right to Try” 
movements in the US, by using the word “right”, im-
plicitly suggested that a right to try is denied within the 
regulated system, whereas what is denied is exclusively 
use that is not secure, ineffective and that exposes the 
person to unreasonable risks. 

Within a regulated system, compassionate use proce-
dures can be improved to allow easier or faster patients 
access, but this is a different matter.  The possibility of 
relying on risky therapies whose validity is not recog-
nized can perhaps be viewed by some as a right, within 
the conceptual framework of personal autonomy and 
freedom of choice. In our view, the right to try some-
thing whose level of safety and/or risk has not been pre-
viously considered acceptable and that does not follow 
a protocol in line with good clinical practice is not sus-
tainable. Furthermore, autonomy and free choice can-
not be considered as such where there is inadequate 
information and thus the State and the medical com-
munity in general have, at the least, a moral duty to 
educate people through real information about the 
risks they run. The lack of awareness and comprehen-
sion affects dramatically the possibility of free choice, 
especially in situations of strong vulnerability. Trans-
parent and effective communication on how to access 
clinical trials, and on available treatment possibilities, 
within the doctor-patients relationship as well as within 
the institution-citizen relationship is a preventive act to 
protect the vulnerable population. 

A limitation of this study lies certainly in the size of the 
sample that does not allow us to make inferences about 
the general population. It provides, however, some use-
ful food for thought for further research aimed at widely 
exploring the dimension of people’s views on innovative 
therapies, the theme of building a relationship of trust, 
founded primarily on responsible and transparent com-
munication, and the empowerment of people in the era 
of cell therapy and regenerative medicine. 
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Abstract
Background. The aim of the study was to evaluate in the Italian smokers, the effects of 
implementation of the law about Pictorial Health Warnings (PHWs) on tobacco prod-
ucts.
Methods. A quasi-experimental longitudinal design was conducted between 2016 and 
2017. The data were collected before (pre-PHW/Wave 1) and after (post-PHW/Wave 2) 
the implementation of the law. The adopted questionnaire included impact of advertise-
ment (Label Impact Index, LII), quitting behavior and knowledge of tobacco related 
diseases.
Results. 455 respondents completed both the Waves. 7.7% of smokers declared to have 
stopped smoking in Wave 2 and 29% of these declared the PHWs as one of the reasons 
to quit. The knowledge of tobacco related diseases was significantly (p <0.001) increased 
from Wave 1 to Wave 2 (58% versus 72%), similarly the LII (mean = 26.9, SD = 16.7 and 
mean = 40.4, SD = 16.2).
Conclusion. Tobacco addiction is a problem that needs to be addressed from different 
angles. PHWs confirm their complementary role as a support for smokers along with 
other strategies such as text warnings and the tobacco quit line of the Istituto Superiore 
di Sanità (Italian National Institute of Health) reported on the packages. Nonetheless, 
over the years these measures have been not enough and policy makers should consider 
more strategies synergistically acting in the fight against tabagism.
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INTRODUCTION
WHO has recommended the application of pictorial 

warnings on tobacco products since 2008 [1].
Pictorial Health Warnings (PHWs) constituted an 

important policy to inform adult smokers on the impact 
of smoking on health [2, 3], but at European level pic-
torial warnings have not been implemented in all coun-
tries in the same time [4].

The first European Tobacco Products Directive 
(TPD), which regulated aspects such as manufacture, 
sale and presentation of tobacco products, was approved 
in 2001. In 2009 the European Commission decided to 
review the TPD. The ordinary legislative process began 
immediately after this, on January 2013, finishing in Oc-
tober 2015, when the final act was signed [4, 5].

In April 2014 the European Parliament and of the 
Council approved a Directive on “the approximation 
of the laws, regulations and administrative provisions 
of the Member States concerning the manufacture, 
presentation and sale of tobacco and related prod-
ucts”. In particular the Articles 11, 12 and 13 of TPD 
on “Labelling of tobacco products for smoking other 
than cigarettes, roll-your-own tobacco and waterpipe 
tobacco”, “Labelling of smokeless tobacco products” 
and “Product presentation” underlined that the attrac-
tive, modern packages and trendy brand names attrac-
tive to young people and thus might increase smoking 
initiation. The Article 13, letters a), b) and c), invited to 
the Members States to introduce more stringent rules 
concerning the labelling and the outside packaging of 
tobacco products that delete the erroneous impression 
about its characteristics, health effects, risks or emis-
sions; quit any possible suggestive references to the less 
harmfulness of some tobacco products than others; and 
remove references to taste, smell, any flavorings [6].

In 2015, the European Commission implement a 
decision on “the technical specifications for the layout, 
design and shape of the combined health warnings for 
tobacco products for smoking” [7]. The key provisions 
of this TPD refers to the size and position of health 
warnings, to increase the sizes of pictorial and textual 
health warning labels, to information on smoking ces-
sation and to present a colour photograph on smoking-
related harm. The introduction of pictorial warnings 
is according to the Article 5 of the executive protocol 
compiled by the National Comprehensive Law on To-
bacco Control presented published by WHO in 2004: 
“PHWs should be applied to cigarette packs” [8].

The recommendation on the health warnings and on 
the product presentation were present in tobacco pack-
ages across the whole EU in 2016. Several European 
Counties adopted the pictorial health warnings (PHWs) 
on tobacco products in 2016, including Italy [7, 9]. In 
particular, the Italian Minister of Health issued a decree 
for the introduction of the PHWs in May 2016 [6].

Hammond et al. published in 2007 a study on the im-
pact of the pictorial warnings before and after the imple-
mentation of the warnings in UK [10]. In this study, the 
smokers reported greater levels of awareness, salience 
and considered the warning as a more effective deter-
rent. Heydari et al. conducted a similar study in the city 
of Tehran. The research was designed and conducted 

in two phases before the implementation of pictorial 
health warning labels law on tobacco products and after 
nine months, and evaluated the effect of it on smokers’ 
knowledge, attitude and pattern of smoking. Their study 
showed that 7.7% of smokers decreased their smoking 
rate [11]. The same conclusion was found by Gravely et 
al. [12]: their study tested the effectiveness in terms of 
warning salience, cognitive, emotional, and behavioral 
responses to the warnings on adult smokeless tobacco 
users from the symbolic warning (pre-policy) to graphic 
health warning labels (post-policy).

A systematic review published in 2015 reported an 
evidence against the use of pictorial warnings on ciga-
rette packages (PWCP), suggesting that the effects of 
PWCP on behavioral were quite modest [13]. Yong et 
al. reported the value of labelling which acts through 
the ability to stimulate thoughts about risks of smok-
ing, which in turn increase one’s health concerns, with 
a subsequent increase in the intention to quit, an im-
portant predictor of the increase in the likelihood of 
making an attempt to quit [14]. Bewer et al. performed 
a randomized clinical trial and found that the PHWs 
effectively increased intentions to quit, forgoing ciga-
rettes, quit attempts, and successfully quitting smoking 
over 4 weeks [15]. Although the limited effect, accord-
ing to international studies, its implementation is ben-
eficial in any case [16-20]. 

In Italy two studies have explored the possible impact 
of the introduction of the PHW and the plain packaging 
in 2012 and 2013. They underlined that the perception 
of the pictorial warnings are more effective to commu-
nicate the health damages in the smokers and lead to 
the reduction of the tobacco consumption [3, 21].

Another crucial aspect to be taken into account is the 
need for reliable and validated measures in this kind of 
studies, as reported in Francis et al., which stresses “Ac-
curate measurement tools are vital to identify factors 
associated with cigarette pack pictorial warning per-
ceived and actual effectiveness. Data from such studies 
is critical for building the evidence regarding the role of 
cigarette pack warnings in impacting smoking-related 
beliefs and behaviors” [22]. However, there are no stud-
ies that assess the impact before and after the introduc-
tion of the new law in Italy. The aim of our study was 
to evaluate the effects of the introduction of the PHWs 
on tobacco products on smokers in terms of tobacco 
related behaviors, knowledge and perception using a 
standardized tool in Italy.

MATERIALS AND METHODS
We conducted a longitudinal study organized as a 

quasi-experimental national survey. It was conducted 
in 2 phases before and after the implementation of the 
law on tobacco packaging. Wave 1 of the study was con-
ducted six months before the implementation of the 
PHWs law (November 2015-April 2016: pre-PHW); 
Wave 2 was conducted 8-18 months (January 2017-No-
vember 2017: post-PHW) post-implementation.

Participants
We considered eligible for our study people belong-

ing to the general population, smokers at the time of 
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the Wave 1 and adult (>18years). Only those who com-
pleted both the surveys (Wave 1 and 2) were considered 
for the final analysis.

The definition adopted to define the smokers was: 
“who had smoked more than 100 cigarettes in their life-
time” and “smoked at least once in the past 30 days at 
recruitment”.

The individuals involved in the study were contacted 
in the opportunistic places: University Campus, waiting 
rooms of hospitals and in front of supermarket area. An 
informed consent from participants was obtained be-
fore their participation in the study.

Data collection
Data were collected through a face-to-face interview 

for the first Wave, and a telephone-administered ques-
tionnaire for the second-round interview. The average 
time to complete the interview was 20 min. The collect-
ed socio-demographic characteristics were: gender, age, 
educational level (graduated versus not graduated), civil 
status (married/cohabitant versus single/divorced), sons 
(yes/no), socio-economic status (SES) (low, medium or 
high, based on a combination of homeownership, num-
ber of travels in the last years, educational level and 
type of works).

The followed smoking related variables were consid-
ered:
• number of smoked cigarettes per day;
• number of quit attempts (0, 1, 2 or more than 2);
• age of starting to smoke;
• smoking dependence using Fagerström Test for Nico-

tine Dependence [23];
• smoking dependence using Fagerström Test divided 

into four groups; no (0), less  dependent (score  1-3),  
moderately  dependent (score 4-7) and strong depen-
dent (score 8-10) [23, 24].
In order to compare the impact of the health warn-

ings, we adopted the Label Impact Index (LII) [25]
Germany (2007. LII is an international validated tool 
evaluating four dimensions related to the perception of 
labeling: SALIENCE; HARM; QUITTING; FORGO. 

The knowledge was investigated showing to each 
participant a list of twenty diseases. Participants were 
asked to identify tobacco related illnesses and the an-
swer was defined as dichotomous variable (correct/
wrong). The list of diseases was created on the basis of 
the scientific evidence [26]. The Knowledge Score (KS) 
was computed adding the correct answers (1 = correct; 
0 = wrong): the KS ranged from 0 to 20.

In the Wave 2 two questions were included to estab-
lish a change in smoking habits:
- the smokers have stopped to smoke after the imple-
mentation of the law (yes/no);
- the smokers who stopped attribute their choice to the 
PHWs (yes/no).

Research ethics approval was obtained from the 
Teaching Hospital Umberto I, Sapienza University of 
Rome.

Sample size
Sample size calculation was done with a 95% con-

fidence interval (95% CI) and a precision of 5%. The 

percentage of Italian adults smokers who have quitted 
is around 18% [27]; the hypothesis was that the propor-
tion in the population post implementation would have 
been 5% more (23%). The calculated sample size was 
represented by at least 491 smokers. The target sample 
size was increased to 40% in order to contain non-re-
sponse bias.

Statistical analysis
The statistical analysis was carried out using IBM-SPSS 

version 19 software for Windows Release (IBM Corp. re-
leased in 2010 IBM SPSS Statistics for Windows, Ver-
sion 19; IBM Corporation, Armonk, NY, USA).

Categorical data were described as absolute frequen-
cies and percentages. Continuous data were presented 
as means and SD.

The dichotomous nicotine dependence was com-
pared between groups using the χ² test.

To compare the LII pre-PHW and post-PHW the t-
student test for paired samples was applied. The Mann-
Whitney test was applied to assess the difference be-
tween current smokers versus ex-smokers in the Wave 2.

The Kolmogorov-Smirnov’s test was adopted to con-
trol the assumption of normality distribution before us-
ing some parametric test.

The statistical significance was set at a p-value <0.05.

Ethics approval
The study was reviewed and approved by the Research 

Ethics Committee of the Teaching Hospital Umberto I, 
Sapienza University of Rome (Prot. N. 279/16 RIF.CE: 
4024).

RESULTS
Characteristics of studied sample  
and of the participants lost to follow-up 

Eight hundred-fifty smokers were invited to partici-
pate but the response rate in Wave 1 was 93% (N = 788 
enrolled).

Sixty-two persons refused to participate: 48% (of the 
refusals) were females and the mean age was 35.6, SD 
= 14.6.

The flow chart of the quasi-experimental study design 
is shown in Figure 1.

Among the participants in Wave 1, 58% (N = 455) 
were then surveyed also in the Wave 2. 

The characteristics and the comparisons of the lost 
participants to Wave 2 (N = 333) and the sample that 
completed the study are shown in Table 1. 

No significant differences were found between the 
two groups for the following characteristics: gender, 
age group, age to starting to smoke and nicotine de-
pendence classes (all p >0.05). There was a significant 
difference in occupational level: the percentage of the 
students was lower in the sample that completed the 
entire study (Waves 1+2) compared to the sample that 
completed only the Wave 1 (p = 0.045).

Impact of pictorial warnings on smoking habits
Thirty-five smokers (7.7%, Group A) declared that 

have quit to smoke after May 2017 (post-PHW), 20 
smokers declared that have quit to smoke before May 
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Table 1
Demographic characteristics and smoking habits of the studied sample (participants enrolled in waves 1 and 2) and the sample 
lost to the follow-up

Variables Participants in Wave 1 
and lost in the Wave 2

Participants 
in the Waves 1 and 2

p

N = 33 N = 455

N % N %

Gender male 167 50 198 44 0.083

female 166 49 254 56

Age <25 yrs 120 45 148 38 0.121

25-35 yrs 90 34 140 36

>35 yrs 56 21 104 26

Occupational level student 152 50 172 43 0.045

employed 114 38 186 48

unemployed 27 9 23 6

pensioners 10 3 12 3

Age of starting to smoke <14 yrs 60 18 71 16 0.333

14-17 yrs 212 65 285 64

>17yrs 54 17 91 20

Nicotine dependence 
(Fagerström test)

no 141 50 200 55 0.248

less 96 34 125 34

moderately 35 13 31 9

strong 9 3 7 2

Involved sample
N = 850

Declined to participate
N = 62

Lost to follow-up
 N = 333

Study sample
in wave1
 N = 788

Study sample
in wave2
N = 455

Participants had
quit smoking
post PHWs
N = 5

Participants had
quit smoking
pre PHWs
N = 20

Participants had
quit smoking, 
time not specified
N = 22

Current
smoker 
N = 378

Group A Group B Group C Group D

Figure 1
Flow diagram of the participants included in the study. 
PHW: pictorial health warnings.
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2017 (pre-PHW, Group B) (4.4%) and 22 did not 
specify the date (5%, Group C) (Figure1). Ten of those 
who quitted post-PHW declared that pictorial warnings 
have supported them to quit (29%). Nobody reported 
having stopped exclusively thanks to the PHWs.

The univariate analysis (Table 2) that assessed the 
characteristics associated to the group A versus the one 
of current smokers (group D) did not report signifi-
cant differences by: gender (p = 0.255), age group (p = 
0.873), civil status (0.768), number of smoked cigarettes 
(p = 0.876), nicotine dependence level (p = 0.246), 
number of quit attempts (p=0.555) and age of starting 
to smoke (0.157) (data not showed). Occupational level 
was not analyzed because the assumption of the χ² test 

was not satisfied: two cells (25.0%) have expected count 
less than 5 and the minimum expected count is 0.89.

LII of health warnings 
Considering only the current smokers in Waves 1 and 

2 (N = 378, group D), the mean values of the LII stan-
dardized score increased significantly from pre-PHW to 

post-PHW (p <0.001 with mean = 26.9, SD=16.7 to 
mean = 40.4, SD = 16.2).

Considering the group of ex-smokers in Wave 2 (N 
= 35) the mean value LII pre-PHW was 14.8 with SD 
= 4.5 (the mean value of LII post-PHW was not com-
putable because the LII was designed only for current 
smokers).

Knowledge Score on tobacco related diseases 
433 respondents completed the section about knowl-

edge (response rate 96%). A significant difference was 
found: the KS was significantly increased from Wave 1 
to Wave 2: mean = 11.6 SD = 2.5 and mean = 14.6 SD 
= 1.8 respectively, with p <0.001. The distributions of 
answers are shown in Figure 2. 

The major increments of tobacco related knowledge 
were registered in the followed health aspects: gangrene 
(from 11.6% to 68.2%); risk of blindness (from 12.2% to 
60.6%); premature labor (from 24% to 70.9%); erectile 
dysfunction (from 42.9 to 87.2).

The KS at Wave 2 between Group A versus Group D 
has shown not significant difference (p = 0.656): mean 
= 14.4, SD = 1.9 (median = 14, interquartile range = 3) 
versus mean = 14.6 SD = 1.8 (median = 15, interquar-
tile range = 2.5) respectively.

DISCUSSION
This paper presents the methodology for and results 

of the first before and after assessment of PHWs on 
tobacco products in Italy. To the best of our knowledge, 
there are no similar assessments for Italy. Also this 
study presents a measure standardized to assess the ef-
fectiveness of PHWs and it could provide a model for 

Table 2
Comparison of Label Impact Index and Knowledge Score be-
fore and after the implementation of the law

 Variables Pre-PHWs Post-PHWs p

Mean (SD) Mean (SD)

LII (0-100) 26.9 (16.7) 40.4 (16.2) <0.001

KS (0-20) 11.6 (2.5) 14.6 (1.8) <0.001

PHW: pictorial health warnings; LII: Label Impact Index; KS: Knowledge Score.

0 20 40 60 80 100

post-PHWs

pre-PHWs

*children joint diseases

*headhache

*prostatitis

*cancer thyroid SHS

*cancer thyroid

children respiratory diseases

reduced fertility

gangrene

yellowing of the dentin

acute respiratory illness

lung cancer SHS

lung cancer

premature labor

coronary heart disease

risk of blindness

cancer oral cavity

ageing of the skin

erectile dysfunction

acne

ictus

Figure 2
Distribution of the tobacco-related diseases pre-PHWs and post-PHWs implementation. 
PHW: pictorial health warnings; *not tobacco-related disease; SHS: second-hand tobacco smoke exposure.
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Italian Country to monitoring the effectiveness of to-
bacco labeling. 

The results reported in the research underline sig-
nificant increases of knowledge of health tobacco risk 
after the PHWs introduction in a short period (8-18 
months). These results are in accordance with other 
studies conducted in different and same income Coun-
tries [28-36]. In fact, the knowledge about some pa-
thologies (considered “tobacco related”) significantly 
increased. The awareness about gangrene, blindness, 
premature labour and erectile dysfunction registered 
the higher increase before and after the law on PHWs. 
This datum suggested the possible progress from stage 
of pre-contemplation into contemplation according to 
the trans-theoretical approach model [37, 38]. These 
findings underlined the power of the graphic warnings 
in the communication of health messages and preven-
tion compared to the textual ones and agreed with the 
scientific literature [34, 39-42]. On the other hand, it 
must also take into consideration that evidence con-
cludes that the effectiveness of PHWs peaks shortly af-
ter implementation, like in this study, and that salience 
is the first dimension to suffer erosion thereafter [33].

It should be noticed that studies assessing the impact 
of plain packaging on behavioral outcomes are limited, 
and current evidence suggests that plain packaging may 
increase quit attempts and calls to quit-lines, as well 
as reduce smoking consumption and prevalence [43]. 
Concerning the smoking cessation, this research has 
shown that the implementation of PHWs could have 
a positive but limited impact: only 2% of the sample 
declared to have stopped smoking thanks to the graphi-
cal messages. However, if these results are extended to 
general population, it will be a considerable result. This 
modest impact is confirmed by other scientific studies 
[13, 36, 44].

Several investigations have evaluated both the com-
bination and evolution of polices with PHWs and in-
crease the smoking cessation. An interesting way to 
increase its efficacy is suggested by Saha et al., that is to 
increase the coverage: health warning has to be manda-
torily displayed in the cigarette packet and the graphic 
picture and text warning should cover 60% and 25% of 
the package, respectively [45]. In compliance with this, 
India decided that the new graphic health warnings 
should cover 85% of the principal display area on all 
tobacco products packages on both sides from 1 April 
2016 [46].

In this direction the recent literature underlines that 
the ways to decrease the influence of cigarette pack-
aging on tobacco consumption could include warnings 
and plain packaging [41, 47-49]. Warnings on packs 
can both counteract appealing pack design elements 
and communicate health messages to consumers. Com-
pared to text-only warnings, pictorial warnings on ciga-
rette packs attract more attention, evoke more negative 
affect and attitudes towards the product, and more ef-
fectively limit the initiation and promote intentions to 
quit [41].

The world’s first legislation mandating plain packag-
ing of tobacco products was implemented in Australia 
on 1 December 2012. An Australian study conducted 

by Dunlop et al. found a considerable positive response 
to plain packaging among Australian adolescents and 
young adults, including quitting-related behaviours and 
thoughts, behavioural and emotional indicators of so-
cial denormalisation and high levels of support for the 
policy [49].

The systematic review of Stead et al. suggests that 
standardized packaging will reduce the appeal of pack-
aging and of smoking in general; that it will go some way 
to reduce consumer misperceptions regarding product 
harm based upon package design; and will help make 
the legally required on-pack health warnings more sa-
lient [47]. These effects are confirmed by the review of 
Smith et al.: their study reported that plain packaging 
represents one potential policy measure that can be de-
ployed as part of a suite of comprehensive public health 
strategies to reduce morbidity and mortality caused by 
tobacco use [48].

Others approaches and combinations of policies are 
implemented to reduce the tobacco epidemic were 
reported by Bhutan, where a strong political commit-
ment, strict legislations, and the influence of religious 
leaders in anti-tobacco propaganda led to a great suc-
cess [50]. Another example comes from Finland’s plan 
to be tobacco free, which included making the country 
smoker free by imposing ban on even milder products 
such as e-cigarettes and snuff, increasing the product 
price and cost for the vendors selling the products 
enormously, not allowing residents to smoke in private 
cars in the presence of minors aged 15 years or less 
and other stringent enforcements [51]. Also Australia 
represents another example of a successful country in 
tobacco control applying synergic strategies [52]. In 
the last ten years this Country implemented along with 
plain packaging, complete ban on point-of-sale tobacco 
product displays, reduction in duty free tobacco allow-
ance, harmonization of the taxation of roll-your-own 
tobacco, reduction in the duty free allowance from 250 
cigarettes to 25 cigarettes, 12.5% excise increase about 
every year [53].

Strengths and limitations
The major strength of the study is the originality of 

the collected data since available information on the 
issue from Italy is limited. Secondly the before-after 
design: the longitudinal study design permitted to as-
sess the possible change on tobacco habits in the same 
subject.

Several limitations should be cited and explained:
i) the relatively small sample size, thus the main result 

is based on a limited number of smokers;
ii) the lack of consideration of non-smokers (i.e., nev-

er and ex-smokers) in the study population so we have 
not studied its potential unfavourable effect on smoking 
initiation or relapse among non-smokers;

iii) the self-reported nature of data: in the group of 
smokers who quitted after the adoption of the PHWs, 
this information was not validated by the measure-
ment of biomarkers (e.g., CO or cotinine levels) or by 
6-month (or 1-year) abstinence;

iv) the two different methods used to collect the same 
data (face to face for the first Wave and telephone for 
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the second one);
v) the percentage of the participants lost to the fol-

low-up (Wave 2) was high (42%), and a significant dif-
ferent professional level was present in the lost group 
compared to the remaining one. This aspect could in-
troduce a bias and an external validity;

vi) 5% of the smokers who declared to quit smoking 
did not precisely report the period: they didn’t remem-
ber the month but only the year or they were confused. 
This aspect could have an impact on the analysis for 
the PHW;

vii) the selection of participants was performed with-
out random methods: a possible effect of the selection 
bias could have determined a reduction of external va-
lidity of the study;

viii) the time window of the investigation considers 
the effect after different periods 8-18 months and, also, 
the effectiveness of PWLs should be peaks shortly after 
implementation;

ix) finally, it is not possible to estimate the influ-
ence of PHWs on the decision to quit smoking: in the 
study nobody declared to have quit smoking exclusively 
thanks to the PHWs. In order to determine the single 
impact of PHWs on cessation, further studies based on 
strong methodological designs should be conducted, 
preferably with longer follow-up periods and a small 
proportion of individuals lost to follow-up. Moreover, as 
another ecological study has suggested, it would be in-
teresting to develop scales, based in the original Tobac-
co Control Scale (TCS), for larger settings in order to 
be able to compare the results of these processes [54].

CONCLUSIONS
The present study represents a first step in order to 

assess the effectiveness of the PHWs policy and more 
research is recommended especially with a longer 
follow-up. Nevertheless the reported limitations, this 
study showed that also in Italy the PHWs could support 
smokers who want to quit and could increase signifi-
cantly the knowledge on the tobacco related diseases 
independently by the tobacco habit. The PHWs de-
spite the not so high effectiveness to quit, are a no-cost 
intervention that should be encouraged and diffused.

If considered alone, it does not lead to strong resolu-
tion of tobacco addiction. Since 10 years the smoking 
prevalence in Italy has not changed at all (according to 
the National survey on smoking in Italy 2018 by “The 
Observatory on drugs alcohol and tobacco”).

Therefore, in order to significantly reduce the preva-
lence of smoking epidemic, the policy makers have to 
develop and combine different strategies in order to 
amplify the power of each intervention to combat it. 

In the last twenty years Italy approved several anti-
smoking polices: bans on smoking in public buildings 
(restaurant, coffee, stations, schools), institutional tele-
phone quit line, smoking ban in cars with minors and 
pictorial wanings, but much is still to be done following 
the Australian example such as increase the price, bans 
on point-of-sale tobacco image, more antismoking edu-
cation in school and including antismoking medications 
in healthcare basket benefits.
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INTRODUCTION
The law 119/2017, as conversion of the decree 

73/2017, made ten childhood vaccinations (tetanus, 
poliomyelitis, hepatitis B, diphtheria, pertussis, hae-
mophilus B, measles, mumps, rubella, chicken pox) 
mandatory in Italy where coverage rates for various vac-
cine-preventable diseases have been decreasing since 
2013 [1-3]. Vaccine hesitancy is defined as the reluc-
tance or refusal to vaccinate despite the availability of 
vaccines [4], and enlisted among the ten major issues 
that demand attention from the World Health Organi-
zation (WHO) and health partners in 2019 [5]. Namely, 
it is a complex and context specific behaviour because it 
varies across time, place and vaccines and is influenced 
by a number of factors including issues of confidence, 
complacency, and convenience. Vaccine-hesitant in-
dividuals constitute a heterogeneous group of people 
who hold wide-ranged indecision on some vaccines as 
well as on vaccination overall: they may accept vac-
cines but remain concerned, may refuse or delay some 
vaccines but accept others, or may refuse all vaccines. 
Basing on this complexity, to date immunization cover-
age are the proxy data mostly used even if it is known 
that they are proven to be reliable for small samples 
and vaccine decrease does not fully coincide with vac-
cine hesitancy [6]. This relevant issue in public health 
broadly encompasses communication approaches that 

public health professionals can adopt to address vac-
cine hesitancy effectively. An Italian study shows that, 
even if paediatricians are favourable to vaccines and 
vaccinations, gaps are retrieved between their overall 
positive attitudes on one hand and knowledge, beliefs 
and practices on the other hand, consequently affecting 
their response capacity to address parents’ questions 
[7]. In general, public health institutions should com-
municate using strategically established methods and 
avoiding rushed communication which leads to imple-
menting wrong interventions and losing credibility. In 
2010, the WHO suggested that to improve communi-
cation effectiveness within the healthcare system some 
elements are needed, such as development of networks 
and empowerment of communication competences [8-
14]. Moreover, within vaccine communication, public 
health professionals deal with an even more highly com-
plex process that involves several different stakeholders 
who are featured by own worldviews, perceptions and 
needs. In this framework, vaccine communication does 
not correspond to performing one-way informative in-
terventions or teaching, but initiates mutual dialogue 
and reciprocal exchange among all people involved, 
despite their different roles and diverse responsibilities. 
It entails that communication methods and tools have 
to be adequately aligned with the specific setting and 
intended target groups. Both individuals and the com-

Address for correspondence: Valentina Possenti, Centro Nazionale per la Prevenzione delle Malattie e la Promozione della Salute, Istituto Superiore 
di Sanità, Viale Regina Elena 299, 00161 Rome, Italy. E-mail: valentina.possenti@iss.it.

Abstract 
The Italian law 119/2017 mandates ten childhood vaccinations to allow population aged 
0-16 attend educational places and state school. This law enforcement is due to low 
coverage rates for some vaccine-preventable diseases and to a complex phenomenon 
known as vaccine hesitancy. Basic health counselling skills represent relevant resources 
to let healthcare workers effectively address vaccine hesitancy in the population. We in-
dicated recommended communication approaches and basic health counselling skills to 
be applied by public health professionals according to the specific target population with 
vaccine deficit that means people not at all or partially reached by vaccinations. Public 
health professionals are called to know, acquire, use, and adapt basic health counsel-
ling skills to effectively address vaccine hesitancy diversely affecting different groups of 
population. 
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munity as a whole shall be effectively involved so that 
homogenous, consistent and strategically coordinated 
interventions can be implemented [15]. 

In particular, to effectively address vaccine hesitancy 
in the general population, basic health counselling skills 
represent relevant resources to professionals because 
they are key elements to make healthcare workers cre-
ate effective relationships with people who can activate 
their own resources and choose solutions that are con-
sistent with their needs. Basic counselling skills actually 
stand for in fact the components of a well-structured 
intervention aimed at helping people to actively face 
health-related challenges. 

Basing on the categorisation by the European Cen-
tre for Disease Prevention and Control (ECDC) [16] 
that identifies four population groups with vaccine defi-
cit, meaning not at all or partially reached by vaccina-
tions (hesitant, unconcerned, active resisters, poorly 
reached), the authors have associated communication 
and basic health counselling skills which healthcare pro-
fessionals need to apply accordingly (Table 1). 

As reported in Table 1, it emerges that the use of basic 
health counselling skills mainly applies to three out of 
four population categories which are hesitant, uncon-
cerned and poorly reached. Above all in the two cases 
of hesitant and unconcerned people, who are charac-
terised by a strong misinformation, public health pro-
fessionals should implement the basic techniques for 
active listening, such as reformulation or investigative 
skill, as well as be prepared engaging in information 
discussions. In the case of poorly reached individuals 
(people not accessing vaccinations because of social 
exclusion or work/time pressure), vaccine promotion 
is required to be developed mostly at community level, 
concerning the wider institutional and professional net-
work that involves integrated collaboration overall. On 
the contrary, regarding the two subcategories of active 
resisters, i.e., “convinced and content” and “committed 
and missionary”, extensive discussions and debate are 
supposed to be avoided because they shall reveal to be 

seldom productive, non-productive or even counter-
productive. However, the other’s point of view does not 
have to be underestimated and healthcare profession-
als should show openness and a non-judging attitude 
to allow antivaccination activists further contacts or a 
re-examination position in future. 

COMMUNICATION AND BASIC HEALTH 
COUNSELLING SKILLS

Basic health counselling skills consist of: 
• knowledge of the counselling scope that does not 

correspond with giving advice and quick solutions or 
general information, but relates to facilitation pro-
cess in order to activate personal resources in the in-
dividual who shall be able to deal with difficulties or 
perplexities responsibly and manage the own worries 
in an aware and informed manner; 

• self-awareness both of qualities that can favour or 
hinder the relationship and of personal communica-
tion style; 

• knowledge of and capacity to use the relational skills 
(empathy, self-awareness, active listening) which are 
fundamental to the relation creation and maintenance; 

• knowledge of the counselling process to structure an 
intervention in phases that in turn envisage some fun-
damental steps (initial greeting, relationship building 
by active listening, main problem assessment, feasible 
goal setting, alternative solution proposal, summaris-
ing, evaluation, termination or referral, closure and 
final greeting); 

• strengthening the capacity of team working and net-
working. 
The relational skills (empathy, self-awareness, active 

listening) are integral parts of counselling and can be 
learned and perfected with specific training [17, 18]. 

Empathy is the ability to know how to enter into an-
other person’s scheme of reference, the capacity to see 
the world through the other person’s eyes and, grasping 
information from his/her rational and emotional point 
of view (thoughts, experiences, emotions, and mean-

Table 1
Communication and basic health counselling skills to be applied by public health professionals per target population with vaccine 
deficit

Target population with vaccine deficit Communication and basic health counselling skills to be applied by public 
health professionals

Hesitant Uninformed
Misinformed
Well-read and open-minded

Need to be prepared for discussion
Reformulating objection
Recognising emotional status
Issue(s)/concern(s) expressed not to be minimised
Delivering scientifically-grounded and personalised information 

Unconcerned Uninformed 
Informed but self-serving

Need to be prepared for discussion
Informing appropriately (few information)
Stimulating questions according to investigative skill
Summing-up 
Verifying levels of effective understanding

Active resisters Convinced and content
Committed and missionary

Favouring exchange of views to allow a position re-examination
Extensive discussions and debate to be avoided (seldom productive, non-productive 
or counter-productive) 
Other’s point of view not to be underestimated

Poorly reached Socially excluded
Working and time pressured

Networking and integrated collaboration among health professionals and 
institutions which promote vaccination, even to facilitate services’ access
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ings), to understand the person’s requests and needs. 
By showing empathy, healthcare workers live “as if” they 
were the others but staying separate from the others, 
otherwise they would no longer be able to help people 
and meet people needs. Being empathic does not mean 
confusing the two viewpoints: empathy is in fact sup-
ported by distinction and not confusion. In the profes-
sional relationship between experts and lay public, em-
pathy contributes to maintain separation between the 
two different roles [19-23]. 

Self-awareness relates to being familiar with the own 
“inner world” that is the cultural reference scheme, 
value system, perceptions, emotions, and personal con-
ceptual maps. Other factors to be aware of are: the con-
text, the self-observation and self-monitoring capacity, 
the management of nonverbal and paraverbal language 
that is the emotional expression underlying the verbal 
content [17]. 

Active listening helps both professionals and people 
focusing on the other’s point of view, it can be triggered 
through bidirectional communicative channels that fa-
cilitate useful information exchange flows and participa-
tory processes. It is fully based on empathy and on ac-
cepting the other’s point of view, as well as on creating a 
positive relationship and a non-judging approach [19]. 
To listen actively, the adoption of a reference method-
ology articulated in empathic reflecting is necessary. It 
encompasses the use of four specific communicative 
techniques: reformulation, clarification, investigative 
skill, first-person messages [24]. In particular:
• reformulation corresponds with repeating what the 

other has just said, using the same words or rephras-
ing in a more concise way by other terms, without 
adding any other concepts or different content (“Then 
you are telling me that…”, “This means that you think…”, 
“In other words…”);

• clarification uses the outlining emotions associated 
with the content communicated, referring to verbal, 
paraverbal and non-verbal communication (“From the 
look on your face it seems to me that you are worried”; 
“From the tone of your voice, I can feel you are uncertain 
about what I am saying”);

• the investigative skill is the ability to ask, selecting 
the most appropriate question type according to the 
specific situation: “open questions” to be preferred at 
the beginning of the conversation because they allow 
wider answer options, extend and deepen the rela-
tionship, encourage opinion and thought expression; 
closed-ended questions are clearly defined, they in-
duce a unique answer, and often stress only one reply 
option, limit the communication and make it more 
focussed, demand only objective facts and sometimes 
may seem restrictive and obstructing (“When…?”, 
”Where?”, “Who?”). Questions starting with “Why” can 
be perceived as accusatory, and should be preferably 
avoided; 

• the use of first-person messages helps to distinguish 
between professional’s and another person’s opinions 
contributing to avoid conflicts. This technique serves 
also to create a non-judgmental and an autonomous 
decision-making process (“I think that…”, “In my opin-
ion…”) [17, 18]. 

THE USE OF COMMUNICATION  
AND BASIC HEALTH COUNSELLING SKILLS  
TO ADDRESS VACCINE HESITANCY

As indicated, public health professionals need to 
know, acquire and implement basic vaccine counselling 
skills when dealing above all with seven out of nine chal-
lenging population groups, even if such these compe-
tences can be also helpful somehow with people totally 
refusing vaccinations. Knowledge and correct use of 
basic health counselling skills allow in fact healthcare 
workers achieve an effective vaccine communication 
because relying on a structured and personalised inter-
vention. Vaccine communication need to acknowledge 
individual risk perception that does not depend only on 
the effective hazard but to a greater extent also on the 
outrage linked to it, basically related to emotional fac-
tors prevailing on the hazard itself [25-27]. Within vac-
cine communication, by “actively listening” to people 
fears and being aware of the wide-ranged determinants 
for the perceived risk, public health authorities have 
better opportunities to understand and to deal with the 
origin of perception [28-30]. Especially as far as par-
ticular groups are concerned, in the case of childhood 
vaccinations the main parents’ fears and worries refer to 
adverse reaction effects or vaccine safety [31, 2]. If peo-
ple perceive empathy and consideration to their doubts 
and opinions, they will be in turn more willing to listen 
and trust. On the contrary, when people perceive sense 
of distance, the trust level would be reduced and emo-
tional components of perception prevail on the rational 
part, not activating listening triggers even if adequate 
scientific communication was developed. Vaccine com-
munication bases on the participatory communication 
model featured by an interactive exchange assessment 
overall, where the understanding of social and personal 
issues is decisive to make scientific information a useful 
knowledge to citizens [32, 33]. 

People should not perceive to be passively advised 
as “just getting reassurance by experts”: in the current 
communication approach the public sphere is put at the 
centre of the whole process [25, 27]. 

If vaccine communication can be considered an in-
teractive process of information and opinion sharing 
among individuals, groups and institutions, healthcare 
workers provide people with constructive, up-to-date 
and meaningful messages and direct-access informa-
tion services, using a varied range of tools in order to 
allow them make the best possible decisions about their 
own health. This make that an important step within 
the counselling intervention relates to verifying levels 
of effective understanding in people after having pro-
vided scientifically-grounded and personalised informa-
tion. Looking at the big picture as a whole, in fact, in a 
multistakeholder scenario the position of public health 
professionals toward individuals or communities is fun-
damental as per their key advocacy role in being at the 
helm of the processes, from planning to development, 
monitoring and evaluation. Such a framework neces-
sarily demands for strategic communication planning, 
favoured by the integrated participation and collabora-
tion of institutions, services and systems involved at dif-
ferent levels (national, regional and local) [34-38]. 
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The professional practice of healthcare workers is 
framed in a specific organisational system and, more 
broadly, in a complex context where they refer to other 
stakeholders, institutions and media. Thus, health pro-
fessionals need to be aware of web-based and new media 
for two reasons: on the one hand, knowing the kind of 
information that flows through the net could be useful 
to forestall some possible criticism; on the other hand, 
groups on social networks may constitute extremely 
valuable tools to keep individuals up to date with advices 
and to promptly hinder false or ambiguous knowledge 
they could have found on the web. Health information-
seeking behaviour on the web shows, in fact, how often 
people turn first to the Internet both using information 
to formulate their thoughts and making their own judge-
ments on preferred treatments [39]. Web 2.0, forums 
and social networks, which enable two‐way and multi‐
way communication flows, have spread out anti-vacci-
nation voices to broader reach than ever before while, 
years ago, they would have been restricted to certain 
countries [40]. Health professionals are getting used to 
situations where the “health blogger” or the “concerned 

mother” are as important as – or even more influent 
than – a general practitioner or paediatrician, strongly 
influencing individual decision-making process [41-45]. 
Aware and skilled communication processes can facili-
tate relationships because even in presence of a world 
wide web 2.0, they do represent significant tools for col-
laboration building and achieving shared solutions. The 
public health goal is actually to stimulate professionals 
to reflect upon the need to recognize, develop and adapt 
basic health counselling skills in order to provide ade-
quate information and emotional support to people who 
show hesitant attitudes towards vaccinations and can be 
allowed to activate informed and responsible decisions. 
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[The risk of mercury]

Rischio mercurio by Roberto Miniero is a well-bal-
anced mix of environmental health literacy and public 
health advocacy aimed at raising public awareness on 
the burden of disease related to methylmercury expo-
sure caused by fish consumption in Italy.

Cinnabar (mercury sulphide) is largely present in the 
Mediterranean area and has been extensively mined 
and processed, in order to obtain mercury, since ancient 
times. Methylmercury is an organometallic compound 
widely present in aqueous environment as consequence 
of the activity of anaerobic organisms on cinnabar ore. 
Methylmercury in the marine environment migrates in 
living organisms thus contaminating the food chain, 
especially with respect to predatory fish like swordfish 
and tunafish. While natural methylmercury contamina-
tion of fish is ubiquitous, localized hotspots can be ex-
plained by the presence of specific industrial sites, like 
petrochemical plants that used mercury cathode cells 
for the chlorine soda process.

Considering firstly the abundance of naturally oc-
curring mercury and the contributions from mines 
and industries, we can easily understand the statement 
made by Professor Aristeo Renzoni of Siena University 
already in 1998: “In consideration of the high content of 
mercury in Mediterranean fish, there is a higher risk for those 
who live in this basin and consume large amounts of local 
sea-food, with respect to others residing in different areas of 
the world. This risk seems to specifically concern fishermen 
and their families, who maintain traditional eating habits 
and eat, on average, more than four fish meals by week”.

The health impact of methylmercury in humans has 
been dramatically discovered in the Fifties in Minamata 
(Japan), where a chemical industry that used mercury 
cathode cells released large amounts of methylmercury 
in the sea, thus contaminating the environment and the 
food chain. Local fish was extensively consumed by fish-
ermen, their families and the resident population. The 

most affected segment of the population was constitut-
ed by children whose mothers were exposed to meth-
ylmercury during their pregnancy. A severe neurologic 
syndrome affected infants and children, with a high fa-
tality rate and a devastating impairment of the health of 
survivors. In the subsequent years several independent 
studies performed in other parts of the world confirmed 
the causal link between exposure to methylmercury and 
severe neurological damage. 

Subsequently to this first series of studies, focused 
on “extreme” settings, a large number of investigations 
was performed on populations of families of fishermen, 
whose diet was largely based on fish consumption. These 
“second generation” studies detected adverse effects of 
methylmercury at levels much lower than those that 
determined death or severe neurological disease. These 
adverse effects were mainly constituted by cognitive im-
pairment in children, and also by cardiologic diseases. 
From this body of evidence regulatory agencies defined 
exposure levels regarded as “tolerable”, that eventually 
decreased over time inasmuch as the available scientific 
evidence increased in quality and quantity. In the early 
Nineties, the European regulation indicated a common 
limit of 0.5 microgram per gram of fish for all species, 
except tunafish and swordfish whose limit value was 1 
microgram per gram. 

A large Italian survey conducted between 2004 and 
2007 showed an average concentration of methylmer-
cury of 0.190 micrograms per gram of fish. Twenty per 
cent of fish had a methylmercury concentration exceed-
ing 0.5 micrograms per gram. These findings provided 
the rationale for a subsequent thorough review of the 
Italian situation that showed noncompliance of the 
mercury limit levels in 36% of the fish being distributed.  

In addition to these findings, that represent an impor-
tant indication of a potential hazard for human health, 
several studies have investigated the actual body bur-
den of mercury in the Italian population by measuring 
the concentration of mercury in hair.

The maximum level of mercury regarded as tolerable 
by the international agencies corresponds to 1 micro-
gram per gram of hair. A value higher than 4 micrograms 
per gram of hair is regarded as a threshold separating 
“low” exposures from “high” exposures. On average, the 
Italian population has an exposure level of 0.42 micro-
grams per gram of hair, which is complying with interna-
tional standards. Frequent tunafish consumers have an 
average exposure level of 9 micrograms per gram of hair, 
about 20 times that of the general population. All other 
population subgroups whose average exposure values 
exceed 4 micrograms per gram of hair are mainly con-
stituted by fishermen. Among the population subgroups 
that exceed the tolerable level of 1 microgram per gram 
of hair, several studies document the presence of sub-
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jects resident in the Eastern coast of Sicily where a major 
industrial settlement released large amounts of mercury 
(municipalities of Augusta, Priolo and Melilli).

In light of the abovementioned available evidence, 
the Italian situation can be summarized as follows: the 
great majority of the population has a level of mercury 
exposure complying with international standards. Ma-
jor departures from this level are shown for fishermen, 
high fisher consumers and communities resident near 
industrial settlements characterized by (previous) un-
controlled release of mercury in the sea water.

These are the population subgroups within which an 
observable burden of mercury-related disease can be 
regarded as certain, even if no systematic ad hoc study 
has so far been realized.  

Mercury-caused health impact on fishermen and high 
consumers is a so-called invisible disaster. Considera-
tions of health equity and environmental justice should 
first of all trigger a national health survey on these pop-
ulation subgroups aimed at detecting mercury victims 
and providing support to them and their families.

In the meanwhile, a major prevention and informa-

tion initiative is badly needed. This campaign should be 
carried on in Italian coastal areas with a main focus on 
fishermen and their families. The aim should be to find 
modes of fish consumption that ensure all the ascer-
tained benefits of this precious resource without imply-
ing excessive mercury absorption. This means, among 
else, an active involvement of general practitioners who 
should advice their patients on how to meet these two 
objectives taking into account variables such as age, 
gender and phase of reproductive life.

By reading the rich reference list on which this book 
is based, the leading role of the Author in investigating 
the issue of mercury-related disease in Italy becomes 
quite clear. Dr Miniero, together with his colleagues 
has spent twenty years addressing this issue, and now 
he provides us with this exhaustive and remarkable pub-
lication, that will hopefully be endorsed by our national 
health Authorities.

Pietro Comba
Istituto Superiore di Sanità, Rome, Italy
pietro.comba@iss.it
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