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INTRODUCTION 
The INSIDE SARS-CoV-2 project is establishing a 

scientific network of excellence composed by Indian 
and Italian academia, research institutions and labora-
tories with already existing infrastructure and funding 
to create a solid framework for collaboration for the in-
vestigation of SARS-CoV-2 virus variants in Italy and 
India. The participating nodes and the main objectives 

of the INSIDE SARS-CoV-2 project are shown in Fig-
ure 1 and Figure 2.

THE PANDEMIC RESPONSE  
AND THE EPIDEMIOLOGICAL SITUATION
Italy

Italy was the first western country to detect local 
SARS-CoV-2 transmission in February 2020 [1]. Since 

Key words
• SARS-CoV-2
• genomic analysis
• pandemic
• surveillance

Abstract
The “Investigating and translating genomic evidence for public health response to SARS-
CoV-2 (INSIDE SARS-CoV-2)” project is part of the initiative “Joint science and tech-
nology cooperation call for joint project proposals for the years 2021-2023” promoted 
by the Italian Ministry of Foreign Affairs and International Cooperation (MAECI) and 
the Republic of India.
To start the project activities, the pandemic response and the epidemiological situation 
in Italy and in India, together with the genomic surveillance strategies for SARS-CoV-2 
virus in the two countries, are here described.

Address for correspondence: Paola Stefanelli, Dipartimento Malattie Infettive, Istituto Superiore di Sanità, Viale Regina Elena 299, 00161Rome, Italy. 
E-mail: paola.stefanelli@iss.it.
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then, as of the 20th of December 2023, almost 27 million 
cases of confirmed SARS-CoV-2 infection were report-
ed in Italy, including over 190,000 COVID-19 related 
deaths with a crude case fatality rate that progressively 
decreased from over 11% in 2020 to 0.7% in 2023.

The Italian pandemic response was structured in 
three different phases modelled on the epidemiologi-
cal evolution. The first phase was aimed at control-
ling the spread of infection and was enacted through 
a nationwide lockdown that effectively reduced the 
transmission of SARS-CoV-2 below epidemic levels 
[2]. Following a gradual reopening in late 2020, the 
fall-winter recrudescence of SARS-CoV-2 circulation 
was successfully contrasted through the establishment 
of a tier-based response [3] applied within the 21 re-
gions and autonomous provinces of Italy according 
to epidemiological data and weekly subnational rapid 
risk assessments [4]. This phase of response (Phase 
2A) was aimed at suppressing the excessive spread of 
infection. The availability of effective vaccines and the 
rapid increase in vaccination coverage in 2021, gradu-
ally changed the epidemiology of COVID-19 in Italy. 

Notwithstanding an increase in the number of cases of 
infection due to the emergence of more transmissible 
variants of SARS-CoV-2, the proportion of severe and 
lethal SARS-CoV-2 infections decreased [5]. This led to 
a change in the parameters used to trigger the tier sys-
tem from indicators of viral transmission to indicators 
of hospital burden. This shift (Phase 2B) characterized 
a change in the response strategy from suppression of 
viral circulation to mitigation of disease impact. Phase 
3, with the suspension of non-pharmaceutical control 
measures, was reached with the end of the emergency 
in March 2022. The Italian pandemic response strategy 
was found to be evidence based [6] and in line with the 
response strategy described by the Lancet Commission 
on lessons for the future from the COVID-19 pandemic 
[7].

India
The COVID-19 pandemic in India started in the 

southern state of Kerala when a group of Indian stu-
dents studying in China returned home in January, 
2020 [8]. Initial reports suggested that the elderly (>65 

Node 1: 
All India Institute Of Medical Sciences 
(AIIMS), New Delhi

Node 2: 
CSIR Institute of Genomics and Integrative 
Biology (IGIB), Delhi

Node 3: 
DBT- Translational Health Science and 
Technology Institute (THSTI), Faridabad

Italian
Coordinator: Istituto di Sanità (ISS)

Node 1:
University of Bari “A. Moro” (UNIBA), Bari

Node 2: 
University Hospital “P. Giaccone" (PUH), 
Palermo

Node 3: 
University of Palermo (UNIPA), Palermo

Node 4: 
Fondazione Bruno Kessler (FBK), Trento

Indian nodes
Coordinator: All India Institute of Medical Sciences 

(AIIMS)  

nodes
Superiore

Figure 1
The “Investigating and translating genomic evidence for public health response to SARS-CoV-2 (INSIDE SARS-CoV-2)” project – 
Network of excellence participating nodes.

Aims of the network of excellence is to increase knowledge on:

• the clinic-epidemiological and genomic characteristics of the SARS-CoV-2 virus to describe the currently 
circulating SARS-COV-2 variants and lineages in Italy and India;

• the main mutations present in circulating SARS-CoV-2 strains in Italy and India, in relation to the 
different vaccination pressure, in the two countries;

• the relative transmissibility of more prevalent variants of the SARS-CoV-2 virus in Italy and India;
• the impact of prevalent SARS-CoV-2 virus variants on the population including morbidity, case fatality, 

risk of re-infection and/or vaccination failure;
• approaches to translate scientific findings for health policy decision-making and industrial R&D 

prioritization.

Figure 2
Aims of “Investigating and translating genomic evidence for public health response to SARS-CoV-2 (INSIDE SARS-CoV-2)” project  
– Network of excellence.
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years of age) and people with co-morbidities (hyperten-
sion and diabetes) were especially vulnerable to the se-
vere symptoms. The spread of a respiratory pathogen is 
aided by high population density, a figure which stands 
at an average of about 464 per square kilometer in In-
dia. However, a demography with almost 40% of the 
population in the age group of <18 years, who did not 
show symptomatic infection, probably worked as a re-
tardant to an early spread. In addition, on the 24th of 
March, 2020, the Government of India (GoI) imposed 
a country-wide lockdown, restricting population move-
ment. Consequently, till the 12th of April, 2020 India 
reported lesser than 9000 cases of COVID-19. The 
lockdown was imposed till 17th of May, after which it 
was lifted in phases, a pre-unlock from 18th-31st of May, 
unlock 1.0 from 1st-30th of June and unlock 2.0 from 1st-
31st of July, 2020.

During the lockdown, as part of the India COVID-19 
Emergency Response and Health system Prepared-
ness 2020, various steps were taken to support, train 
and protect the healthcare workforce, expand diagnos-
tic facilities countrywide, deploy referral transport and 
enhance surveillance. For this, five objective measures 
to curb the growth in COVID-19 cases were taken, 
namely, imposition of COVID-appropriate behaviour 
(CAB), “Test, Track, Treat and Vaccinate”. For the pur-
pose of testing, the number of laboratories capable of 
performing real time polymerase chian reaction (RT-
PCR) based diagnosis for SARS-CoV-2 RNA from na-
sopharyngeal and oropharyngeal (NP/OP) sample was 
augmented substantially, from a very few in the month 
of January, to 669 in May, 1,614 in September and 
2,172 by December 2020. Tracking positive cases was 
done through the Unique-Identification-Authority of 
India (UIDAI) database wherein each NP/OP sample 
was necessarily tagged with the corresponding UIDAI-
ID which contained the address and phone number 
of the patient. For contact tracing and help to create 
infection hotspot maps, a mobile application termed 
Arogya Setu (literally meaning “bridge to health”) was 
created. Geographical areas with a cluster of cases were 
marked as “containment zone”, which was surrounded 
by a “buffer zone” outside of which free movement was 
allowed once the lockdown was withdrawn. Diagnostic 
techniques and kits were rapidly developed by various 
institutes of national eminence.

The National Institute of Virology, Pune, India de-
veloped a whole-virus inactivated vaccine against CO-
VID-19, which was manufactured as “Covaxin” by the 
Indian vaccine manufacturing company Bharat Biotech 
Pvt. Ltd. Apart from this, the ChAdOx1 nCOV-19 vac-
cine, developed in a collaboration between the Oxford 
University and AstraZeneca, was produced as “Cov-
ishield” by an Indian company, the Serum Institute of 
India Pvt. Ltd., globally the biggest manufacturer of 
vaccine products. The Drug Controller General of In-
dia (DCGI) gave approval for human trials of Covaxin 
in June, 2020 and for Covishield in August, 2020. Ap-
proval for human trials for an indigenous DNA-vaccine 
(Zycov-D) developed by the Indian pharma Cadilla 
healthcare, a sub-unit vaccine (Corvevax) and for an 
indigenous mRNA vaccine being developed by Genno-

va Biopharmaceutical Ltd. (India) were also provided 
within December 2020. In January 2021, the emer-
gency use authorization (EUA) for both Covishield and 
Covaxin was given for mass immunization in India. A 
total budget of US$ 4.4 billion was allocated by the GoI 
for all these efforts.

Once the EUA for Covaxin and Covishield were is-
sued, immunization of the population in India was ini-
tiated in a structured manner. The healthcare workers 
received the vaccines first, closely followed by the front-
line workers involved in different essential services. This 
was followed by vaccination for persons at high risk for 
severe infection, and subsequently the people in the age 
group of 44-59 and 18-44 were allowed to get vaccinat-
ed. In the year 2022, precautionary vaccine for the age 
group of <18 years and booster doses for the vulnerable 
population was also permitted.

GENOMIC SURVEILLANCE 
Italy

Genomic surveillance of SARS-CoV-2 has played a 
significant role in the early identification of new emerg-
ing variants and in monitoring their circulation during 
the COVID-19 pandemic.

Following the international recommendations from 
WHO and ECDC (https://iris.who.int/bitstream/handle/ 
10665/338480/9789240018440-eng.pdf?sequence=1, 
https://www.ecdc.europa.eu/sites/default/files/docu-
ments/Guidance-for-representative-and-targeted-
genomic-SARS-CoV-2-monitoring-updated-with%20
erratum-20-May-2021.pdf) Italy has implemented, in 
accordance with the Italian Ministry of Health, the se-
quencing strategy continuously updated according to 
the epidemiological situation (https://www.trovanorme.
salute.gov.it/norme/renderNormsanPdf?anno=2022&c
odLeg=86233&parte=1%20&serie=null, https://www.
trovanorme.salute.gov.it/norme/renderNormsanPdf?a
nno=2023&codLeg=93585&parte=1%20&serie=null), 
based on two distinct sequencing flows with specific 
objectives and different sampling criteria. A periodic 
flow based on monthly flash surveys, is carried out in 
collaboration with the Bruno Kessler Foundation, to 
estimate the variants prevalence. Samples are collected 
on an agreed week of the month from subjects with 
suspected SARS-CoV-2 infection and based mainly on 
samples collected by general practitioners and paedia-
tricians of free choice in the framework of the RespiV-
irNet network activities. In addition, all samples from 
swab points or drive-in organised by ASLs and samples 
from outpatient services are collected.

Moreover, to early identify the emergence of new or 
already known SARS-CoV-2 variants of public health 
interest in hospitalised COVID-19 patients a continu-
ous sequencing flow has been implemented. Sampling 
is focused on hospitalised patients with severe COV-
ID-19 disease and/or persistent SARS-CoV-2 infection 
in order to identify the most significant genomic fea-
tures associated with COVID-19 outcome.

Data from both flows are regularly published on the 
Istituto Superiore di Sanità, ISS website (https://www.
epicentro.iss.it/coronavirus/sars-cov-2-monitoraggio-
varianti) and all SARS-CoV-2 sequences are uploaded 
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in the Italian COVID-19 genomic (I-Co-Gen) plat-
form, accessible to all peripheral laboratories, and then 
shared in GISAID (https://gisaid.org/). 

I-Co-Gen was developed by ISS for the collection of 
national sequencing data, their analysis (using specific 
international tools such as Pangolin and PUSHER for 
the lineage assignation), the early warning and for the 
international sharing in GISAID.

The network involves around 70 laboratories across 
the country and more than 200,000 sequences have 
been collected at the time of writing (October 2023).

India
Large scale sequencing of SARS-CoV-2 samples was 

initiated worldwide; in India, a conglomerate of insti-
tutes constituted the Indian SARS-CoV-2 Genomics 
Consortium (INSACOG) and led these efforts. An up-
date in real-time showed different variants to emerge 
at varying frequency (frequency of detection) which 
reflected their predominance among the genomes 
sequenced from patients’ samples. Based on this fre-
quency and the meta data about patient clinical his-
tory variants were marked into different categories like 
variant being monitored (VBM) or variant of interest 
(VOI), variant of concern (VOC) or variant of high con-
sequence (VOHC).  

CONCLUSIONS
The COVID-19 pandemic has highlighted the need 

to enhance national and subnational preparedness spe-
cifically directed to fighting future epidemic/pandemic 
threats. This includes strengthening surveillance and di-
agnostic capacity not restricted to healthcare facilities 
but at a community level. Increased simulation exer-
cises and communication efforts on pandemic response 
could increase the health workforce’s capacity to imple-
ment national pandemic plans, increase coordination 
between health agencies at the state and national level 
as well as enhancing awareness and know-how in the 
general population on how individual behaviour can 
support control efforts during epidemics and pandem-
ics. This should be integrated with umbrella organiza-
tions like the WHO to facilitate international collabora-
tions in fighting an epidemic/pandemic. 

This project represents a unique opportunity for an 
exchange of past experience for preparing the future. 
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Abstract
Background. Daily lifestyles play a pivotal role in influencing the preconception health 
of women in their childbearing years. The aim of this cross-sectional study is to delineate, 
within the Italian context, the lifestyles of young women of childbearing age, that may 
have repercussions on their preconception health.
Methods. From July 2020 until April 2021, an anonymous online questionnaire was 
administered to a sample of 340 women aged 18-25 years attending secondary grade 
schools and universities in Italy.
Results. Over the course of the preceding three days, 90.29% of women had meat, 
45.59% had fish. 28.24%, 38.82% and 18.53% of women reported tobacco, alcohol and 
drugs consumption, respectively. The mean amount of folic acid taken through foods 
consumed was 341 µg/day. Only 53.53% of women did sports. Smokers were more fre-
quently consuming alcohol and drugs. Women who never did sports, were more likely to 
use drugs.
Conclusions. Young women in our sample had suboptimal dietary habits. It is impera-
tive to advocate for policies and interventions that endorse healthy dietary patterns and 
physical activity, improve knowledge and discourage young women from smoking, alco-
hol consumption and drug use.

INTRODUCTION
Preconception health refers to women’s health before 

they become pregnant. From a public health stand-
point, the preconception period denotes a sensitive 
phase in the life course, such as adolescence, when 
health-related behaviours are established [1-3]. Life-
style and dietary habits cultivated in everyday routine, 
particularly at a young age, are key to preconception 
health and could influence the health of women in their 
childbearing age [4-8].

Numerous studies have documented that nutrition, 
physical activity, control of body weight and healthy 
lifestyles (avoiding smoking, alcohol and drugs) are 
pivotal factors with the potential to enhance the health 
status of this population group [9].

Notably, an eating regimen characterised by meat 
consumption, snacks and sweets has been linked to a 
significantly higher risk of gestational diabetes mellitus 
in women, particularly in those with lower education 
level. Moreover, income plays a crucial role in fat-re-
lated chronic diseases, as the consumption of low-cost, 
high-fat/high-sugar foods is markedly more prevalent 
among socioeconomically disadvantaged populations 
[10]. The universal consensus surrounding the signifi-
cance of folic acid is of particular relevance to wom-

en of childbearing age [11, 12]. Inappropriate dietary 
practices and insufficient supplementation lead to inad-
equate folic acid intake [13].

Physical activity plays an important role on women’s 
body weight, pregnancy outcomes, and the risk of 
chronic diseases in their offspring during adulthood. 
Nevertheless, the number of women of childbearing 
age that meet the recommended amount of weekly 
physical activity remains still unsatisfactory [14].

Among lifestyle behaviours, the consumption of il-
licit substances and alcohol poses a considerable risk to 
women’s health and pregnancy outcomes. Despite the 
well-documented adverse effects, some women persist 
in consuming alcohol, smoking or using drugs, during 
the preconception period, as well as throughout preg-
nancy [8, 15].

Unhealthy parental behaviours such as a high body 
mass index (BMI), smoking, low quality diet, food inse-
curity or sedentary lifestyle before or during pregnancy, 
are also associated with an elevated BMI and a height-
ened risk of overweight and obesity in children aged 
5-12 years [16-18]. Higher rates of these unhealthy be-
haviours are generally associated with education level, 
educational interventions, screening services, general 
health counselling and income [19]. As indicated in the 
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literature, younger women are more prone to engage 
in unhealthy behaviours and are at higher risk of unin-
tended pregnancies, underscoring the need for targeted 
attention to this demographic [19-21].

Considering these factors, interventions aimed at 
improving dietary and lifestyle behaviours are of para-
mount importance in safeguarding women’s health, en-
hancing pregnancy outcomes and mitigating children’s 
risks. However, interventions implemented at the mo-
ment of conception can be tardive in preventing these 
risks. In this context, the preconception period repre-
sents a unique opportunity to instigate positive health 
transformations.  

In the Italian context, published data indicates that 
women pose a satisfactory level of knowledge regard-
ing preconception health and its associated risks may 
be satisfying, particularly in terms of adopting a healthy 
lifestyle, including healthy food, exercise, sleeping hab-
its, and avoiding alcohol and smoking [7]. Nevertheless, 
knowledge does not invariably translate into altered be-
haviours and is reported to increase significantly follow-
ing educational interventions. It has been demonstrated 
that women who receive information by reliable sources 
tend to exhibit healthier behaviours throughout various 
phases of their life, leading to improved pregnancy out-
comes and diminished likelihood of unintended preg-
nancies [3, 6, 8]. However, in order to be able to imple-
ment targeted interventions, it is imperative to acquire 
information about the lifestyle, dietary habits and be-
haviours of this group.

In this context, the aim of this paper is to describe the 
lifestyles of young women of childbearing age in Italy, 
encompassing dietary habits, alcohol and tobacco con-
sumption, drug use, and levels of physical activity.

MATERIALS AND METHODS
Research design and setting

This cross-sectional study included young women at-
tending secondary schools and universities in Italy, with 
data collection taking place from July 2020 to April 
2021. The results presented herein are part of a broader 
project that examined the knowledge, attitudes and 
health status of young women regarding preconception 
health and have been published elsewhere [7]. 

Objectives
The present article aims to:

• describe the diet of young women of childbearing age 
in the last three days prior to the questionnaire;

• calculate the amount of folic acid consumed through 
the diet of young women of childbearing age;

• describe the lifestyles and behaviours of young wom-
en of childbearing age (such as smoke, alcohol and 
drug consumption, physical activity);

• to estimate a possible association between knowledge 
and behaviour of young women of childbearing age 
regarding preconception health.

Study population
Young women of childbearing age between 18 and 

25 years were included in the study. This age group 
was chosen due to its peak fertility period for women. 

Furthermore, based on existing literature, these young 
women are reported to show varying levels of knowl-
edge about preconception health and are considered to 
be at higher risk of unintended pregnancies [5, 22, 23].

We excluded from the study pregnant women, those 
who were actively planning a pregnancy and those who 
had already experienced a pregnancy. The reason be-
hind these criteria was based on the understanding that 
these categories typically exhibit knowledge and behav-
iours influenced by their pregnancy experiences [8, 24].

The target population was recruited online. The link 
to the questionnaire was disseminated and publicised 
through pages linked to schools and universities, sub-
ject to their authorisation and through social media 
channels. 

Questionnaire
The questionnaire employed for data collection was 

the same used for the broader project. Its development 
and validation adhered to a three-step methodology. The 
initial step involved a systematic review to identify the 
main topics to be addressed in the questionnaire [9]. The 
questionnaire was composed of the following sections: 
1) socio-demographic information; 
2) knowledge assessment (comprising issues such as 
preconception health definition; optimal timing for gyn-
aecological visits; neural tube defects; safety of herbal 
supplements and teas; obesity, overweight, moderate 
exercise; alcohol; infectious diseases, including sexually 
transmitted infections; consumption of folic acid and vi-
tamins; family and genetic history; medications revision; 
malformations; endocrine disruptors); 
3) attitudes (data reported in a separate article [7]); 
4) physical health (vaccination status; sexual, mental, 
emotional, social status, as reported in another article 
[7]); 
5) lifestyles (diet, alcohol, smoke, drugs, exercise). The 
present article focuses on the part of the questionnaire 
regarding lifestyles, such as dietary behaviour, alcohol, 
tobacco and drugs consumption, physical activity. The 
questionnaire included a vast number of food items 
which were grouped based on the content of folic acid 
(in order to be able to calculate the amount of folic acid 
taken through the diet) [12] and subsequently catego-
rised into broader categories (i.e., fruit, vegetables, fish, 
whole grains, meat and dairy products) consumed in 
the three days preceding questionnaire completion.

The questionnaire was afterwards validated through a 
two-round Delphi procedure, during which 21 experts 
were asked to rate each item on a Likert scale ranging 
from 1 (Totally disagree: the question is not relevant at 
all for the purpose of the questionnaire) to 5 (Strongly 
agree: the question is very relevant for the purpose of 
the questionnaire). After two rounds, the questionnaire 
presented a content validity index of 0.93. The final vali-
dation phase included a pilot study of 20 women who 
provided feedback on the questionnaire, reporting a 
Cronbach’s alpha of 0.99.

Sample size
To calculate the required sample size, we considered 

a type 1 error of 5%, an absolute error (accuracy) of 
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2.5% and an expected percentage of preconception 
health knowledge among young women of 67% [25]. 
The obtained number was corrected considering an ex-
pected response rate of 70%, establishing the need to 
recruit 485 young women, to reach a final sample size 
of 340 young women.

Statistical analysis
The data were analysed by descriptive statistical 

methods using frequencies and percentages (N, %) for 
all qualitative variables such as: socio-demographic data 
(nationality, attending school/university, type of univer-
sity being enrolled in, etc.); diet (consumption of vari-
ous food types over the previous 3 days, categorised as 
yes/no and by portions i.e., 1-2 portions, 3-4 portions, 
>5 portions/day); drug use (including marijuana, co-
caine, heroin, ecstasy); types of physical activity prac-
tised. Quantitative data were summarised using means 
and standard deviations (M, SD). Parametric analysis 
through T-test was used to compare the means of two 
groups (such as BMI mean among the groups who an-
swered correctly or not to the questions on the negative 
effects of obesity on pregnancy and the importance of 
optimizing the weight before pregnancy; data normally 
distributed). Chi-2 test was used to test for significant 
association between two categorical variables. Associa-
tions with a p-value < 0.05 were considered statistically 
significant. Statistical analysis was performed with STA-
TA 15 software.

Ethical and administrative procedure
The study protocol was approved by the Ethics Com-

mittee of the Fondazione Policlinico Universitario “A. 
Gemelli”, Università Cattolica del Sacro Cuore, Rome, 
Italy. The approval was emitted on 12/12/2019, number 
50160/19 ID 2902.

RESULTS
Characteristics of the study population

The studied population consisted of 340 young wom-
en, with a mean age of 21.9 years old (SD = 1.9), 98.2% 
of Italian nationality, 83.5% was attending school/uni-
versity, of which 48.4% were enrolled in a health scienc-
es university. More detailed information on the study 
population is provided elsewhere, as the present article 
primarily focuses on the dietary and lifestyle aspects of 
the studied group [7].

Diet and eating habits
A specific dietary regimen was followed by 18.8% of 

the participants; 4.1% adhering to a vegetarian diet, 
1% adopting a vegan diet, 7.6% were following a diet 
for intolerance to gluten, lactose, etc, 2.9% were going 
through a hypocaloric diet. Concerning meal frequency, 
9.71% consumed fewer than 3 meals/day, 67.9% had 
3-4 meals/day, 22.3% had 5 or more meals/day.

In the 3 days preceding the questionnaire compila-
tion, 93.8% consumed pasta or rice, with a mean intake 
of 78.1 g/day (SD 68.9 g/day; min 0 g/day-max 540 g/
day). Additionally, 42.6% had peas or beans, averaging 
26.0 g/day (SD 41.1 g/day; min 0 g/day-max 233.3 g/
day), 49.41% had broccoli, Brussels sprouts, fava beans, 

asparagus or spinach, with a mean of 63.3 g/day (SD 
95.2 g/day; min 0 g/day-max 583.3 g/day), 73.24% had 
courgettes, chicory, corn, cauliflower, cabbage, lettuce 
or beetroot, with a mean of  95.6 g/day (SD 104.1 g/day; 
min 0 g/day-max 500 g/day), 78.82% had celery, onion, 
cucumber, aubergine, turnip, radicchio, pumpkin, car-
rot, tomato, pepper or red cabbage, with a mean of 99.4 
g/day (SD 107.6 g/day; min 0 g/day-max 950 g/day) and 
50% had potatoes, with a mean of 0.4 potatoes/day (SD 
0.62; min 0 potatoes/day-max 5 potatoes/day).

The average quantity of all vegetables consumed over 
the previous three days (excluding beans and potatoes) 
was 224.9 g/day (SD 197.4 g/day; min 0 g/day -max 
1950 g/day), with 12% of women reporting no vegetable 
consumption during this period.

In the same timeframe, 43.8% had cereals, bran or 
sprouts, with a mean of 1 spoon/day (SD 1.4 spoon/day; 
min 0 spoons/day-max 6.7 spoons/day). Furthermore, 
57.6% had milk, with a mean of 108.2 ml/day (SD 
132.5 ml/day; min 0 ml/day-max 525 ml/day), 56.18% 
consumed eggs, with a mean of 0.5 eggs/day (SD 0.63 
eggs/day; min 0 eggs/day-max 5 eggs/day), 90.3% had 
meat, with a mean of 81.3 g/day (SD 57.8 g/day; min 0 
g/day-max 291.7 g/day), 80.6% had bread, with a mean 
of 60.3 g/day (SD 55.5 g/day; min 0 g/day-max 318.3 g/
day) and 45.6% had fish, with a mean of 32.9 g/day (SD 
48.0 g/day; min 0 g/day-max 300 g/day). The data per-
taining to the consumption of various food categories 
over the preceding three days is presented in Table 1.

Over the same three-day period, 81.8% had fruit, av-
eraging 1.1 fruits/day (SD 1 fruit/day; min 0 fruits/day-
max 5 fruits/day).

The average consumption of folic acid, calculated 
based on the types of foods consumed in the last three 
days prior to filling the questionnaire, according to the 
values given in Głąbska et al., was 341 µg/day [12, 26].

Women who had no cereals in the previous three days 
were younger (21.6 vs 22.2 years old; p-value=0.003), 
of non-Italian nationality (55.7% of Italian participants 
consumed no cereals, compared to 100% of women 
from other nationalities; p-value=0.03) and were more 
likely to not conduct any physical activity (67.7% of 
those not consuming cereals did not engage in any 
physical activity, compared to 46.4% of those partici-
pating in any form of physical activity; p-value=0.001). 
47.5% of non-smokers did not consume any fish in the 
previous three days, compared to 71.6% of smokers, p-
value<0.001. Furthermore, 27.2% of non-physically ac-
tive women did not consume any fruits in the last three 
days, compared to 10.5% of those who engaged in some 
form of physical activity (p-value=0.006).

Alcohol, tobacco and drug consumption
At the time of data collection, 96 out of 340 women 

(28.4%) were smokers, starting at a mean age of 16.8 
years (SD 2.2; min-max 13-25y). The mean number 
of cigarettes per day was 5.3 (SD 3.3; min-max 1-16). 
60 out of 340 (17.6%) women had previously smoked 
but had quit, with an average cessation duration of 2.5 
years (SD 3.5). In response to questions about current 
alcohol consumption, 38.8% of the young women gave 
an affirmative answer. Among the drinkers, 69.5% fa-
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Table 1
Consumption of different food categories in the three days prior to answering the questionnaire, including daily Mean and Stan-
dard Deviation (SD)

Type of food in the 
last 3 days

1-2 portions; 
number 

(percentage)

3-4 portions; 
number 

(percentage)

>5 portions; 
number 

(percentage)

Mean (SD)/day Reference values 
(for 1500-2500 kcal/

day diet)

Pasta/Rice 78.1 (68.9) g 1-1.5/day

50 gr 44 (62.9) 23 (32.9) 3 (4.3)

80 gr 110 (64.7) 58 (34.1) 2 (1.2)

100 gr 65 (61.3) 37 (34.9) 4 (3.77)

150 gr 27 (75) 4 (11.1) 5 (13.9)

Content of folate in 100 g of pasta/rice is 12 µg – corresponding to 9.37 µg in 78.1 g

Peas/Beans 26 (41.1) g 3/week

80 gr 74 (92.5) 5 (6.3) 1 (1.2)

100 gr 46 (85.2) 8 (14.8)

200 gr 9 (81.8) 2 (18.2)

400 gr 7 (87.5) 1 (12.5)

Content of folate in 100 g of peas/beans is 69 µg – corresponding to 17.94 µg in 26 g 

Cereals/bran/sprouts 1 (1.4) spoons 1-3/week

1 spoon 19 (86.3) 3 (13.6)

2 spoons 35 (66) 14 (26.4) 4 (7.6)

3 spoons 36 (72) 13 (26) 1 (2)

4 spoons 18 (69.2) 6 (23.1) 2 (7.7)

Content of folate in 10 g of cereals/bran/sprouts (1 tablespoon) is 21 µg 

Milk 108.2 (132.5) ml 2-3/day

1/2 glass 46 (75.4) 10 (16.4) 5 (8.2)

1 glass 29 (63) 16 (34.8) 1 (2.2)

1 cup 23 (25.6) 50 (55.6) 17 (18.9)

Content of folate in 250 g of milk is 11 µg – corresponding to 47.61 µg in 108.2 ml

Eggs 0.5 (063) eggs 2-4/week

1 egg 97 (100)

2 eggs 84 (100)

3 eggs 7 (70) 2 (20) 1 (10)

Content of folate in 50 g (1 egg) of eggs is 32 µg – corresponding to 16 µg in 0.5 eggs 

Meat 81.3 (57.8) g 1/week

100 gr 138 (80.7) 32 (18.7) 1 (0.6)

150 gr 54 (71.1) 20 (26.3) 2 (2.6)

200 gr 50 (83.3) 10 (16.7)

Content of folate in 100 g of meat 10 µg – corresponding to 8.13 µg in 81.3 g 

Bread 60.3 (55.5) g 2.5-4.5/day

80 gr 123 (62.8) 64 (32.7)

100 gr 30 (56.6) 22 (41.5) 1 (1.9)

150 gr 6 (40) 5 (33.3) 4 (26.7)

200 gr 3 (60) 2 (40)

Content of folate in 35 g of bread is 12 µg – corresponding to 20.67 µg in 60.3 g 

Potatoes 0.43 (0.62) potatoes 1-2/week

1 potato 82 (95.4) 3 (3.5) 1 (1.2)

2 potatoes 54 (93.1) 4 (6.9)

3 potatoes 17 (89.5) 2 (10.5)

Content of folate in 70 g of potatoes (1 potato) is 14 µg – corresponding to 6.02 µg in 0.43 potatoes 

Continues
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voured beer, with 67.2% consuming 1-5 glasses/week 
and 2.3% more than 5 glasses/week. 

Of those who consumed alcohol, 18.6% had never 
tried beer and 7.7% had started beer consumption be-
fore the age of 13, 55.8% started between the ages of 14-
17, while 17.8% started at age 18 or older. Furthermore, 
5.4% never tried wine, sparkling wine or prosecco, 7.8% 
started consuming these beverages before the age of 13, 
52.7% started between the age 14-17 and 34.1% after 
reaching 18 years of age. As for cocktails, 12.40% had 
never tried them, 3.1% initiated cocktail consumption 
before the age of 13, 63.6% began between the ages 
14-17, and 20.9% started at age 18 or older. The con-
sumption patterns of diverse alcohol beverages among 
participants during a one-week period, along with as-
sociated percentages, are delineated in Table 2. Table 3 
provides an overview of participants’ ages at the onset 
of alcohol consumption, accompanied by correspond-
ing percentages.

63 of 340 (18.5%) admitted to current drug use, with 
the most common choice being marijuana (14.7%), 
most frequently consumed once per month (29 of 63). 

Among participants who smoked, 61.5% were also 
alcohol consumers, compared to 29.9% of non-smok-
ers (p<0.001) and 34.7% of smokers reported drug use 
compared to 11.9% of non-smokers (p<0.001).

Alcohol consumption was significantly associated to 
feelings of stress (p=0.015), a history of experiencing vi-
olence (p<0.001) and feeling discriminated (p=0.001). 
Among alcohol consumers 61.4% had experienced 
some form of violence during their lifetime, compared 
to 36.1% of non-consumers. Additionally, 35.1% of al-
cohol consumers reported feelings of discrimination, 
while only 18.7% of non-consumers did (p=0.001).

Moreover, 31.1% of alcohol consumers also used 
drugs, compared to 10.1% of non-consumers (p<0.001).

No significant association was found between women 
who correctly answered the question concerning nega-
tive effects of alcohol and women who were using alco-
hol (p=0.284). 

Physical activity and BMI
A total of 182 out of 340 participants (43.5%) en-

gaged in some form of physical activity at the time of 

Table 1
Continued

Type of food in the 
last 3 days

1-2 portions; 
number 

(percentage)

3-4 portions; 
number 

(percentage)

>5 portions; 
number 

(percentage)

Mean (SD)/day Reference values 
(for 1500-2500 kcal/

day diet)

Broccoli/Brussels sprouts/broad beans/asparagus/spinach 63.3 (95.2) g 2-3/day*

100 gr 42 (84) 7 (14) 1 (2)

200 gr 73 (78.5) 18 (19.4) 2 (2.1)

300 gr 14 (58.3) 8 (33.4)

Content of folate in 100 g of broccoli/Brussels sprouts/broad beans/asparagus/spinach is 150 µg – corresponding to 94.95 µg in 63.3 g 

Courgettes/chicory/corn/cauliflower/cabbage/lettuce/beets 95.6 (104.1) g 2-3/day*

100 gr 74 (72.3) 23 (22.8) 4 (4)

200 gr 69 (60) 44 (38.2) 2 (1.8)

300 gr 18 (64.3) 7 (25) 3 (10.7)

Content of folate in 100 g of courgettes/chicory/corn/cauliflower/cabbage/lettuce/beets is 64 µg – corresponding to 61.18 µg in 95.6 g 

Celery/onion/cucumber/aubergine/turnip/radicchio/pumpkin/carrot/tomato/
pepper/red cabbage

99.4 (107.6) g 2.5-3/day*

100 gr 96 (70.1) 38 (27.7) 3 (2.2)

200 gr 67 (62) 38 (35.2) 3 (2.8)

300 gr 14 (58.3) 6 (25) 4 (16.7)

Content of folate in 100 g of celery/onion/cucumber/aubergine/turnip/ radicchio/pumpkin/carrot /tomato/pepper/red cabbage is 26 µg – 
corresponding to 25.84 µg in 99.4 g

Fish 32.9 (48) g 2-3/week

100 gr 94 (92.2) 8 (7.8)

200 gr 36 (85.7) 6 (14.3)

300 gr 1 (100)

Content of folate in 50 g of fish is 5 µg – corresponding to 3.29 µg in 32.9 g

Fruits 1.1 (1) fruits 2-3/day

1 fruit 82 (43.2) 85 (44.7) 23 (12.1)

2 fruits 31 (46.7) 26 (39.4) 9 (13.7)

3 fruits 8 (38.1) 9 (42.9) 4 (19)

Content of folate in 100 g of fruits is 15 µg – corresponding to 30 µg in 1 fruit

*The recommendation of 2-3/day refers to all vegetables.
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data collection, the most frequent being jogging (39%), 
weightlifting (20.3%), and aerobic gymnastic (30.2%). 
Among those not currently engaged in physical activity, 
94% had previously done so, but discontinued for rea-
sons such as lack of time (72.3%) financial constraints 
(4.7%), personal preferences (16.9%), COVID-19 pan-
demic (23%). The prevalence of behaviours among the 
participants is illustrated in Figure 1.

Among women who rated their life satisfaction as 5 
(highly satisfied), 74% were engaged in some form of 
physical activity, compared to those who rated their 
satisfaction as 1, where 42% participated in physical 
activity (p=0.01). A higher prevalence of drug use 
was identified among women who had never partici-
pated in sports at some point in their lives, compared 

to those who did sports (44.4 vs 14.9, respectively, p= 
0.020).

However, no significant association was observed 
between women who correctly answered the question 
regarding the importance of weight control before preg-
nancy and the significance of regular physical activity 
during pregnancy and their actual engagement in physi-
cal activity (p=0.244 and p=0.148, respectively). 

Additionally, no significant association was found 
between the BMI of the participants and their correct 
answers to questions concerning the adverse effects of 
obesity on pregnancy and the importance of optimiz-
ing weight before pregnancy (p=0.2 and p=0.3, respec-
tively). 

An association was identified between BMI and 
school fulfilment, with a higher prevalence of over-
weight and obese individuals among those less fulfilled, 
compared to those who were more fulfilled (30.8% vs 
19.5% and 15.4% vs 0%, respectively, p<0.001). Con-
versely, a higher prevalence of underweight individuals 
was observed among the most fulfilled, compared to 
the least fulfilled (18.8% vs 7.7%, respectively, p=0.016). 
Furthermore, we found an association between BMI 
and life fulfilment, with higher prevalence of obesity 
among the least fulfilled, compared to the most fulfilled 
(14.3% vs 0%, respectively, p=0.008).

DISCUSSION
In the past decades, the focus on influencing a child’s 

health through diet has predominantly centred on the 
mothers’ diet during pregnancy. However, there has 
been a recent shift towards expanding this focus to en-
compass the dietary and lifestyle choices of adolescents 

Table 2
Consumption of different kind of alcohol beverages by the participants for one week and percentages

Quantity No consume 1 gl 2 gl 3 gl 4 gl 5 gl >5 gl

Beer 22 (19.82%) 48 (43.24%) 27 (24.32%) 5 (4.5%) 2 (1.8%) 4 (3.6%) 3 (2.7%)

Wine 18 (16.36%) 52 (47.27%) 19 (17.27%) 10 (9.09%) 2 (1.82%) 4 (3.64%) 5 (4.55%)

Cocktail 55 (61.8%) 25 (28.09%) 6 (6.74%) 0 (0%) 1 (1.12%) 0 (0%) 2 (2.25%)

Amari 52 (64.2%) 22 (27.16%) 5 (6.17%) 0 (0%) 0 (0%) 0 (0%) 2 (2.47%)

Grappa 67 (89.33%) 6 (8%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (2.67%)

Gl: glasses.

Table 3
Participants’ age when they started drinking alcohol and percentages

Age at start Never <12 yo 12-13 yo 14-15 yo 16-17 yo 18-19 yo 20-21 yo >22 yo

Beer 19
(15.32%)

0
(0%)

10
(8.06%)

43
(34.68%)

29
(23.39%)

19
(15.32%)

3
(2.42%)

1
(0.81%)

Wine 4
(3.2%)

0 
(0%)

9
(7.2%)

37
(29.6%)

31
(24.8%)

34
(27.2%)

9
(7.2%)

1
(0.8%)

Cocktail 7
(5.83%)

0
(0%)

4
(3.33%)

39
(32.5%)

43
(35.83%)

25
(20.83%)

2
(1.67%)

0
(0%)

Amari 27
(23.28)

0
(0%)

1
(0.86%)

19
(16.38%)

22
(18.97%)

34
(29.31%)

12
(10.34%)

1
(0.86%)

Grappa 52
(46.43)

0
(0%)

0
(0%)

11
(9.82%)

18
(16.07%)

18
(16.07%)

12
(10.71%)

1
(0.89%)

Yo: years old.
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Figure 1
Behaviours of the respondents.
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and young adults’, even years before parenthood. In 
this context, our study provides data on the lifestyles of 
young women of childbearing age in Italy, including di-
etary habits, alcohol, smoking, drug consumption, and 
physical activity. 

Our findings indicate that young women aged 18-25 
years have a somewhat suboptimal diet, when com-
pared to Italian dietary guidelines. Only 22.3% had 5 or 
more meals/day, as recommended by the Consiglio per 
la ricerca in agricoltura e l’analisi dell’economia agraria 
(CREA, literally “Council for agricultural research and 
analysis of the agricultural economy”), which is higher 
compared to a previous Italian study conducted among 
students, reporting that only 8.5% ate an average of 5 
meals per day [27, 28].

In the Italian population, women aged 18-64 years 
typically consume 213.1 g/day of vegetables and 429.6 
g/day of fruits. The recommendation is to consume a 
total of 400 g/day or at least 5 portions of fruits and 
vegetables [27, 29]. In our sample, 41/340 (12%) wom-
en did not have any portion of vegetables in the previ-
ous three days, and 214/340 (62.9%) had less than 6 
portions of vegetables (excluding potatoes or beans) in 
the previous three days, not meeting the recommend-
ed intake of 2-3 portions/day, similar to previous data, 
which reported that 49.1% of the females meet the rec-
ommended fruit consumption [30]. 62/340 (18.2%) of 
women did not have any fruits in the previous three 
days and 198/340 (33.2%) had less than 6 portions of 
fruits in the last three days, also not meeting the recom-
mended amount of 2-3 portions/day. Moreover, 69/340 
(20.3%) women had more than 2 portions of meat in 
the last three days, exceeding the recommended intake 
of 1 portion/week. These results are consistent with 
other European studies, such as a Norwegian study in-
cluding students 20-40 years old, which reported lower 
than recommended intake of fruits, vegetables, oily 
fish, and whole grain [30].

The amount of folic acid consumed was 341 µg/day, 
which is less than the recommended amount of 400 µg/
day [12, 26].

Unhealthy lifestyles tend to co-occur, creating a self-
reinforcing cycle [31, 32]. We found associations be-
tween reduced consumption of cereals and fruits and a 
lack of physical activity. Additionally, less fish consump-
tion was associated with smoking. Smoking women 
were more likely to consume alcohol and drugs. More-
over, women who never engaged in sports, were more 
likely to use drugs.

Our study also revealed significant associations be-
tween alcohol consumption and feelings of stress, expe-
riences of violence, feelings of discrimination, as well as 
physical activity, life satisfaction, and finally BMI and 
school and life fulfilment.

We investigated whether knowledge on preconcep-
tion health (results reported in a previous article) could 
be associated to diet and lifestyle behaviours. However, 
we found no significant associations between women 
who correctly answered the question on adverse effects 
of alcohol and women who consumed alcohol. There 
was no significant association between women who 
correctly answered the question on the importance of 

weight control before pregnancy and the importance 
of regular physical activity during pregnancy and those 
engaging in physical activity. Moreover, no significant 
association was found between participants’ BMI and 
the correct answers to the questions on the adverse ef-
fects of obesity on pregnancy and the importance of 
optimizing the weight before pregnancy. As reported in 
other studies, often, knowledge is not enough to change 
unhealthy behaviours or attitudes [33, 34]. This under-
scores the need for more personalised, targeted and ac-
tive interventions [35-37].

Considering the substantial impact of lifestyle and 
behaviours, starting from a young age, on the outcomes 
of future pregnancies, public health interventions tar-
geting behaviours well ahead of pregnancy could offer 
significant health benefits at a low cost [38]. Future re-
search should explore how to effectively promote such 
measures.

The results of this study should be interpreted in 
the light of some limitations. First, all results are self-
reported, which introduces the risk of reporting bias. 
However, considering that participants tend to over-
report healthy foods and behaviours and underreport 
unhealthy ones, challenges related to lifestyle may be 
even more substantial than our findings suggest, and 
public health initiatives aimed at lifestyles in this popu-
lation of young adults would be even more relevant. The 
cross-sectional design of the study only allows for the 
identification of associations, not causality. The ques-
tionnaire was filled through an online link and may have 
attracted only women more attentive to their health in 
general, and preconception health in particular. We lack 
information on the participants’ residence, therefore we 
cannot drive to any conclusions regarding differences 
in lifestyle and diet behaviours among women of child-
bearing age across different regions of Italy. Consider-
ing that access to public structures, counselling centres 
and sexual education programs varies across Italy, fu-
ture research could address this issue. Furthermore, 
we did not investigate fresh foods vs processed foods. 
Lastly, considering the high proportion of respondents 
enrolled in a health sciences university, there is a prob-
ability that higher participation of students from our 
institution could have influenced sample composition. 

Nonetheless, this study has several strong points. The 
sample size was calculated to ensure adequate statisti-
cal power. The questionnaire used for data collection 
was created based on a systematic literature review and 
validated through a rigorous process, including a two-
round Delphi procedure, and a pilot study. Hence, the 
questionnaire could serve as a valuable tool, acting as 
an impetus for future research in the field, not only in 
Italy, but also in other countries.

CONCLUSIONS
Lifestyles, including diet, alcohol consumption, 

smoking and physical activity are an important part 
of maternal and child health and play a crucial role in 
pregnancy outcomes. These attitudes and behaviours 
begin at a young age and persist throughout life, ul-
timately impacting future pregnancies. In our sample 
young women of childbearing age have a suboptimal 
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diet, consume alcohol and smoke. To improve maternal 
and child’s health, as well as pregnancy outcomes, pre-
conception lifestyle interventions targeting all women 
of childbearing age should be warranted. These inter-
ventions should include counselling on subjects such as 
diet, alcohol consumption, smoking and physical activ-
ity. Furthermore, policies and guidelines on preconcep-
tion health should incorporate these aspects to better 

address the preconception needs of young women of 
childbearing age.
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Abstract
Introduction. In Italy, the primary place of birth is typically a hospital, with only a small 
number of women opting for an out-of-hospital setting. This study details the character-
istics of midwifery care and perinatal and maternal outcomes of women who gave birth 
in an out-of-hospital setting in the Lazio Region, Italy, from 2019 to 2021.
Methods. A cross-sectional study was carried out. The study population included 542 
healthy low-risk women who completed the process of planning an out-of-hospital birth, 
and excluding transfers, this resulted in a total sample of 478 women who gave birth out-
of-hospital. Descriptive and inferential analyses and also a logistic regression model were 
performed.
Results. The main outcomes of the out-of-hospital deliveries were: intact perineum in 
38.9% of cases, two cases of 3rd degree laceration (0.4%) and in one case (0.2%) episioto-
my. Intrapartum emergencies occurred in 85 out of 478 women (17.8%) but only 10 wom-
en required a transfer to hospital after delivery. The one minute Apgar score was equal to 
or greater than 7 in 99.2% of cases. Exclusive breastfeeding of 96% one week after birth 
and 94.6% one month. Furthermore, having a previous vaginal hospital birth (adjOR 9.7; 
CI 95% 4.33-21.68 P<0.001) and a previous out-of-hospital birth (adjOR 24.2; CI 95% 
3.23-181.48 P=0.002) was associated with the continuation of out-of-hospital birth. 
Conclusions. For low-risk pregnant women who have planned an out-of-hospital birth, 
it has been shown to be a safe, adequate, appropriate, and effective alternative.

INTRODUCTION
In recent years, in Italy, there has been an increase in 

the frequency of births occurring outside the hospital 
setting (at home or in maternity homes). Despite the 
national prevalence remaining low, the trend in 2020 
and 2021 has shown an increase which may be due to 
the COVID-19 pandemic [1]. Between 2018 and 2022, 
the rate of out-of-hospital births increased by 87.5% 
(from 0.08% to 0.15%) [2, 3]. Specifically, the latest 
available data show that 0.04% of births occurred in 
“other” locations, with 0.11% occurring at home, with 
significant regional variations [3].

Globally, the practice of delivering out-of-hospital 
varies widely. The number of home births in the United 
States rose from 1.26% in 2020 to 1.41% in 2021 [4]. In 
Australia, 2% of births occurred in birth centres, 0.5% 
at home, and 0.7% in other contexts [5]. In Japan, 0.6% 
of births occurred in birth centres and 0.2% at home. In 
New Zealand, out-of-hospital births accounted for 3.4% 
of all births nationwide [6].

Among the European countries the Netherlands is an 
exception, with approximately 20% of births occurring 
at home, while in England, 63% of women give birth in 
midwifery-led birth centres (located either inside or out-
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side hospitals) and 3% deliver at home. The prevalence 
of home births was 2.4% in Wales in 2019 and 2.2% 
in Iceland in 2012 [6]. Home births made up 1.4% of 
births in Scotland [7], between 1% and 2% in Denmark, 
0.7 per 1,000 (0.07%) in Sweden, 1.5 per 1,000 (0.15%) 
in Norway, and less than 1% in Belgium in 2017. In 
Germany, approximately 2% of births took place out-
side of a hospital setting in 2010, while in France, the 
percentage was less than 1% in 2016 [6].

According to the World Health Organization 
(WHO), every woman should give birth in a place that 
is perceived as safe and capable of providing adequate, 
respectful, and timely care. For women with low-risk 
pregnancies, this place can be not only a hospital ob-
stetrical unit (OU) but also a midwifery clinic, a birth 
centre, or their own home [8]. Additionally, the Na-
tional Institute for Health and Care Excellence (NICE) 
[9] supports the idea that women who meet the crite-
ria for low-risk pregnancies should be supported and 
encouraged to give birth at home or in midwifery-led 
birth centres. These settings offer a higher likelihood 
of spontaneous birth without unnecessary invasive in-
terventions compared to hospitals, which are associ-
ated with a higher likelihood of interventions such as 
vacuum or forceps-assisted births, episiotomies, and 
caesarean sections (CS). Furthermore, there are no sig-
nificant differences in neonatal health outcomes related 
to the planned place of birth in various settings [9]. 
The literature widely demonstrates that among low-risk 
pregnant women, the planned choice of birth setting 
has a minimal impact on adverse perinatal outcomes 
[10, 11]. Additionally, low-risk women who plan to de-
liver out-of-hospital are less exposed to invasive inter-
ventions (e.g., episiotomy, etc.) and severe morbidity 
during labour and delivery [12].

The American College of Nurse-Midwives supports 
home birth as a safe option for women who are es-
sentially healthy at term with a singleton fetus, as the 
health outcomes for women and newborns from studies 
have been comparable or better than births that occur 
in the hospital [13]. Similar statements are supported 
by the Royal College of Obstetricians and Gynaeco-
logists, and the Royal College of Midwives in a joint 
statement, emphasising a higher level of satisfaction 
with the birth experience for those who have chosen 
home birth [14]. The Australian College of Midwives 
also advocates home birth as a safe option for women 
with uncomplicated pregnancies [15].

In Italy, in addition to hospital OU delivery rooms, 
it is possible to choose to give birth in midwifery units 
(MUs) located inside or outside of hospitals, at pri-
vate freestanding midwifery units (FMUs or maternity 
homes) managed by independent midwives, as well as 
at home. The services offered by MUs are part of the 
National Health Service (NHS), following a model 
similar to that adopted in Great Britain. In Italy, the es-
tablished MUs are concentrated in the central-northern 
regions. There are three midwifery units inside hospitals 
recognised by the NHS located in Turin, Florence and 
Genoa; however, the Genoa unit has been closed since 
2020. Additionally, various groups of independent mid-
wives are actively involved in assisting births at private 

maternity homes and/or at home, with the costs being 
borne by the couple [12].

To our knowledge, there is only one Italian study on 
the midwifery care and maternal-neonatal outcomes of 
out-of-hospital births. The study included 1,099 women 
who chose to give birth outside of the hospital between 
2014 and 2018, and illustrates that out-of-hospital birth 
can be considered a safe choice for women with low-risk 
pregnancies [16]. However, it is important that this op-
tion is adequately planned, monitored, regulated, and 
evaluated through healthcare control systems to ensure 
safe and effective care for both the mother and the new-
born, as is done in hospitals [16].

Therefore, due to a lack of sound evidence from Italy 
and with the intention of implementing a surveillance 
system in the near future, a quantitative study was con-
ducted with the aim of describing the characteristics of 
midwifery care and perinatal and maternal outcomes of 
women who gave birth in an out-of-hospital setting in 
the Lazio Region, Italy.

METHODS
Design

A cross-sectional study was carried out.

Participants and settings
Women eligible for out-of-hospital birth, in general, 

must meet the criteria for low obstetric risk. The women 
taken into consideration are all those who have sought 
the out-of-hospital birth at maternity homes and/or 
independent midwives. The professionals follow the 
selection criteria outlined in the national coordination 
guidelines and in the care protocol adopted by Lazio 
Region [17, 18]. Therefore, the study population was 
based on the physiological requirements, to be identi-
fied and met during pregnancy (e.g., absence of mater-
nal and/or fetal pathology, absence of pregnancy-relat-
ed conditions, single pregnancy, etc.) and at the onset 
of labor (single cephalic presentation, full-term preg-
nancy, normal fetal weight, premature rupture of the 
membranes <24 hours, regular fetal heart rate, normal 
maternal blood pressure, and temperature) [17, 18].

The study population was examined in the three-year 
period 2019-2021.

The inclusion criteria were:
• women who completed the process of planning an 

out-of-hospital birth (n=542).
The exclusion criteria were:

• women who decided not to have an out-of-hospital 
birth;

• women who had planned an out-of-hospital birth but 
changed their decision during pregnancy for all the 
analyses (n=36);

• women who required transfer to a hospital before 
delivery for the analysis of out-of-hospital birth, neo-
natal outcomes, and the postpartum period (n=64).
The final total sample included 478 women who gave 

birth at home or in a maternity home (Figure 1).

Study instrument and data collection
An online form, including literature-based variables 

was built by three trained researcher midwives and was 
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approved by a committee of independent midwives of 
Lazio Region which supported and disseminated the 
project.

The form was divided into four sections: socio-demo-
graphic characteristics, medical history and pregnancy, 
labour and delivery, and neonatal outcomes and post-
partum period.

Thirty independent midwives, working in home or 
maternity home care settings in the Lazio Region, were 
trained to fill in the online form. Local coordination was 
established to ensure comprehensive data collection by 
the independent midwives.

Data analysis
Descriptive and inferential analyses were performed. 

The frequency and percentage of socio-demographic 
characteristics, medical history and prenatal care were 
determined.

A logistic regression was performed to analyze the 
factors associated with the continuation of out-of-hos-
pital birth compared to those who had to discontinue 
the process.

Adjusted odds ratio (adjOR) and 95% confidence in-
tervals (CI) were calculated.

The analyses were performed using STATA version 17 
(StataCorp LP, College Station, TX, USA).

Ethical considerations
The design of the study was approved by the Ethics 

Committee of UniCamillus – Saint Camillus Inter-
national University of Health and Medical Sciences, 
Rome, Italy. The midwives and the mothers were in-
formed and agreed to the use of their anonymous data 
in accordance with Italian and European data protec-
tion legislation. No funding was received for this study. 
This manuscript was prepared in accordance with 
STROBE guidelines for observational studies [19].

RESULTS
In the years of the study period, 124 (21.5%) women 

in 2019, 174 (30.1%) in 2020, and 280 (48.4%) in 2021, 
totaling 578 women initiated the out-of-hospital birth 
process. Of these, 36 decided not to continue the pro-
cess due to the onset of medical conditions that did not 
allow continuation; therefore, they were not included 
in the study. Among the remaining 542 women who 
initiated labour in the out-of-hospital setting, 64 were 
transferred to hospital due to the onset of obstetric risk 
conditions. A total of 478 women experienced labour 
and delivery in the out-of-hospital setting (Figure 1). Of 
these, 10 were transferred to hospital after completing 
the delivery.

Social and obstetric maternal characteristics (n=542 
women)

Of the 542 women who initiated labour out-of-hos-
pital, 87.0% were Italian, 70.5% had a university degree 
or higher education, and 79.3% were employed. The av-
erage age of the sample was 34.0 (standard deviation, 
SD±4.4) years.

About 61.3% of the women were multiparous, of 
whom 22.2% had chosen an out-of-hospital birth for 
their previous deliveries, and 10.8% had a history of CS. 
The median gestational age at the beginning of care by 
independent midwives was 26.0 (IQR 16-32) weeks, 
and the average number of visits during pregnancy with 
the chosen midwives was 5.9 (SD±2.9).

Birth settings and outcomes (n=542 women) 
The average gestational age was 39.6 (SD±1.1) weeks. 

Transfer to a hospital or clinic pre-labour or during the 
first stage of labour was necessary in 64 cases (Table 1). 
In another 4 cases (0.7%), ambulance intervention was 
required, but no transfer was needed.

The principal reasons for transfer were: prolonged 
first or second stage of labour (n=25), fetal complica-
tions (n=14), and post-partum complications (n=8). 
After the transfer, the independent midwife stayed with 
the woman in 45 cases.

The prevalence of vaginal delivery was 94.1%. Among 
the 34 women who had a previous CS and attempted 
a vaginal birth (VBACs), 30 gave birth vaginally, 3 had 
a repeat CS, and one had an operative birth following 
transfer to the hospital.

Out-of-hospital births: characteristics (n=478 
women)

Of the 478 women who gave birth in an out-of-hos-
pital setting, 45.3% delivered in their own home and 
54.7% in a maternity home. About 98% of the women 
had at least one support companion of the mother’s 
choice with them during labour and birth.

In 73.4% of cases women used a birthing pool during 
labour, 48.7% of whom also delivered in the birthing pool 
(Table 2). In 3.6% of cases, the placenta was subsequent-
ly delivered in the pool. Almost 95% of the women gave 
birth in a position of their own free choice. The perineum 
remained intact in 38.9% of women. An episiotomy was 
performed in one of 478 cases (0.2%). Among the spon-
taneous tears, 43.5% were first-degree tears, and 17.0% 

578  women started the 
out-of-hospital birth 

process

542  women initiated
labour in an out-of-

hospital setting

478  women gave birth in 
an out-of-hospital setting

36 women changed 
their decision to deliver 
out-of-hospital

64 women transferred to
hospital before delivery 

Figure 1
Flow diagram of study population in the Lazio Region, Italy.
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were second-degree tears. There were 2 cases (0.4%) of 
third-degree tears. Intrapartum emergencies occurred in 
85 out of the 478 women who laboured and delivered in 
an out-of-hospital setting (17.8%). The most frequent 
emergency was maternal haemorrhage (n=47; 9.8%), in-
cluding 38 cases (80.9%) with blood loss between 500 
and 1,000 ml and 9 cases (19.1%) with blood loss over 
1,000 ml. Other emergencies included 18 cases (3.8%) 

Table 1 
Birth setting and outcomes for the 542 women who initiated 
labour in an out-of-hospital setting

BIRTH SETTINGS AND OUTCOMES n %

Out-of-hospital birth

Yes 478 88.2

No 64 11.8

Place of birth

Home 216 39.9

Maternity house 262 48.3

Hospital 61 11.3

Clinic 3 0.6

Mode of delivery

Spontaneous vaginal birth 510 94.1

Operative delivery 6 1.1

Caesarean section 26 4.8

Mode of delivery for attempted VBACs

Spontaneous vaginal birth 30 88.2

Operative delivery 1 2.9

Caesarean section 3 8.8

Gestational age at birth (weeks) mean 39.6
(SD±1.1)

Transfer to hospital or clinic

Yes 74 13.6

No 464 85.6

No, but ambulance request 4 0.7

Timing of transfer

Pre-labour 10 13.5

Prodromal stage 14 18.9

Active labour 32 43.2

Second stage 8 10.8

Third stage 7 9.5

Immediate postpartum 3 4.1

Reasons for transfer

Prolonged 1st or 2nd stage of labour 25 34.7

Fetal complications 14 19.4

Post-partum complications 8 11.1

Other 25 34.8

Presence of the freelance midwife  
in the hospital

Yes 45 60.8

No 29 39.2

SD: standard deviation.

Table 2
Characteristics of out-of-hospital births (478 women)

BIRTH CHARACTERISTICS n %

Immersion in water

Labour 351 73.4

Delivery 233 48.7

Placenta delivery 17 3.6

Delivery position

Reclining 26 5.4

On all fours 168 35.2

Squatting 156 32.6

Other 128 26.8

Perineal outcomes

Intact perineum 186 38.9

1st degree tear 208 43.5

2nd degree tear 81 17.0

3rd degree tear 2 0.4

4th degree tear 0 0.0

Episiotomy 1 0.2

Intrapartum emergencies

Abnormal fetal heart rate 3 0.6

Malpresentation 9 1.9

Shoulder dystocia 14 2.9

Umbilical cord prolapse 0 0.0

Meconium-stained amniotic fluid 18 3.8

Haemorrhage 47 9.8

    >500cc to 1,000cc 38 80.9

    >1,000cc 9 19.1

Other 9 1.9

NEONATAL CHARACTERISTICS

Apgar score at 1 minute mean 9
(SD±0.8)

≥7 474 99.2

Apgar score at 5 minutes mean 9.9
(SD±0.4)

≥7 477 99.8

≥9 471 98.6

Umbilical cord clamping

Immediate 2 0.4

After 1 minute, before placenta delivery 19 4.0

After placenta delivery, within 12 hours 342 71.6

After 12 hours, before spontaneous 
detachment

76 15.9

Lotus birth 39 8.2

Stimulation/resuscitation interventions 
on the newborn

None, or tactile stimulation only (rubbing, 
drying, massage)

464 97.1

Resuscitation with bag and mask ventilation 
or laryngeal mask

13 2.7

Continues
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of meconium-stained amniotic fluid, 14 cases (2.9%) of 
shoulder dystocia, 9 cases (1.9%) of abnormal presenta-
tion, 3 cases (0.6%) of fetal heart rate abnormalities, 6 
cases (1.2%) of uterine atony, 1 case (0.2%) of placental 
abruption, 1 case (0.2%) of tight nuchal cord, and 1 case 
(0.2%) of umbilical cord rupture.

Neonatal characteristics of the out-of-hospital births 
(n=478 babies) 

The average birth weight was 3,429.3 (SD±4.1) g. 
The one minute Apgar score was 7 or above in 99.2% of 
cases (Table 2).

Cord clamping occurred after placental delivery in 
95.6% of newborns, including 8.2% of cases where lotus 
birth was chosen. There were 2 cases (0.4%) of immedi-
ate cord clamping, one involving a newborn requiring 
ventilation and one involving cord rupture immediately 
after delivery.

No airway suctioning was performed for 462 new-
borns (96.7%) and no tactile stimulation was needed for 
464 newborns (97.1%). However, 13 newborns required 

bag and mask ventilation despite having an Apgar score 
of 7 or above at 5 minutes. One case required neonatal 
cardiopulmonary resuscitation due to shoulder dysto-
cia, and was followed by transfer to hospital.

Immediate skin-to-skin contact after birth occurred 
in 99.8% of mother-baby pairs. The duration of skin-
to-skin contact was over 2 hours in 92.3% of cases. The 
first breastfeeding latch occurred within 2 hours of birth 
in 96.7% of newborns. Most of newborns (95.2%) had 
their first bath after 24 hours from birth. In most cases 
(71%), the first paediatric visit occurred after 6 hours 
from birth.

Postnatal period (n=478 women) 
Seven women were transferred to a hospital or clinic 

during third stage, due to a retained placenta, and 3 
women were transferred in the postpartum period (Ta-
ble 1).

The average number of postpartum visits by indepen-
dent midwife was 6.0 (SD±2.0), with the last visit oc-
curring between 30 and 42 days after birth in 40.1% of 
cases.

149 women (31.1%) experienced post-birth issues 
that required attention. The most common difficulties 
were related to breastfeeding (20.9%). In 5.4% of cases 
problems with lacerations and perineal healing were re-
ported, and 2.7% of women had issues of incontinence 
(Table 2).

About 96% of women were exclusively breastfeeding 
at one week post-delivery, and 94.6% were exclusively 
breastfeeding at one month.

Logistic regression model
The logistic regression model showed that, compared 

to primiparous, multiparous who had a previous spon-
taneous hospital birth (adjOR 9.7; CI 95% 4.33-21.68 
P<0.001) and women who had a previous out-of-hos-
pital birth (adjOR 24.2; CI 95% 3.23-181.48 P=0.002) 
were associated with the continuation of out-of-hospital 
birth. The socio-demographic characteristics (educa-
tion, citizenship, age, marital status) and having had a 
previous caesarean section were not significantly associ-
ated with out-of-hospital birth (Table 3).

DISCUSSION
This is the second study reporting data on out-of-hos-

pital births in Italy and the first that is representative of 
the Lazio Region. Similar to the first Italian study, the 
results appear representative for the low-risk pregnant 
women and confirm that the choice of giving birth out-
side the hospital is safe for this population [16].

Our regional data show a progressive annual increase 
in the number of out-of-hospital births, probably due to 
the COVID-19 pandemic. In fact, many studies have 
reported that the pandemic has led women to change 
the chosen place of delivery to ensure their desired 
birthing experience and to avoid the risk of exposure to 
COVID-19 during a hospital stay [20-22].

The average age, the high level of education (bach-
elor’s degree and higher), and occupational status are 
in line with the national study on out-of-hospital births 
[16] and the international literature [23, 24]. 

Table 2
Continued

Advanced resuscitation maneuvers 
(intubation, chest compressions, 
medications)

1 0.2

Skin to skin

No 1 0.2

≤2 hours 36 7.5

>2 hours 441 92.3

Early initiation of breastfeeding 

Within 30 minutes of birth 305 63.8

After 30 minutes and within 2 hours of birth 157 32.9

After 2 hours 12 2.5

Non-breastfeeding 4 0.8

POSTNATAL PERIOD

Concerns addressed

Breastfeeding 100 20.9

Laceration/suturing 26 5.4

Urinary incontinence 13 2.7

Neonatal care 8 1.7

Other 34 7.1

Breastfeeding at 7 days

Exclusive 459 96.0

Predominant 9 1.9

Complementary 8 1.7

Non-breastfeeding - formula feeding only 2 0.4

Breastfeeding at 1 month

Exclusive 452 94.6

Predominant 11 2.3

Complementary 9 1.9

Non-breastfeeding – formula feeding only 6 1.3

SD: standard deviation.
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Consistent with the literature, multiparity is associ-
ated with out-of-hospital births [16]. Among multipa-
rous women who chose the out-of-hospital setting for 
previous births, it is common to observe a continuation 
of this choice for subsequent deliveries. Additionally, 
based on national data from 2014-2018, 4.3% of wom-
en birthing out-of-hospital had a previous caesarean 
section [16], while in our study this frequency appears 
to be slightly more than twice as high, in line with the 
literature [25]. 

Regardless of the care setting, maternity services and 
healthcare professionals are responsible for ensuring 
that all care procedures are evidence-based, safe, and 
of high quality [26]. In the case of planned out-of-hos-
pital births, ensuring a prompt transfer from home to 
the hospital represents a good practice when a poten-
tial risk is identified. Promoting high quality maternity 
care involves guaranteeing the transfer from home to 
hospital, which requires interprofessional collabora-
tion, effective communication, and the implementation 
of standardised procedures to ensure personalised and 
safe care for the mother and baby [27]. In our study, the 
prevalence of transfers in the Lazio Region is 13.6%, in 
line with the literature [28, 29].

Consistent with previous studies [30-34], giving birth 
in an out-of-hospital setting is associated with a lower 
number of medical interventions (e.g., inductions, epi-
siotomies, operative vaginal deliveries with vacuum 
extraction, and caesarean sections) and a lower rate 
of maternal complications (less instances of third and 
fourth-degree lacerations, haemorrhage, fever). In our 
study there were no cases of induced labour and a low 
number of medical interventions, while national data on 
hospital births, show a prevalence of 32.1% for induced 
labour, 4.24% for operative vaginal deliveries with vac-
uum extraction, and 31% for caesarean sections [3]. In 
this comparison, it is essential to emphasize how our 
sample is highly selected, as it comprises women with 
physiological pregnancies, a crucial requirement for giv-
ing birth in an out-of-hospital setting. Conversely, the 
hospital serves as the only alternative for women with 
high-risk conditions, despite the majority of pregnan-
cies being physiological. 

Regarding midwifery care, satisfactory results emerged 
in our study with respect to the utilisation of upright 
positions during birth, delayed cord clamping, the pres-
ence of a support person, immediate skin-to-skin con-
tact to promote breastfeeding and prevent hypothermia, 
delayed bathing for 24 hours after birth, and continuity 

of care postpartum, all of which is in line with WHO 
recommendations on “intrapartum care for a positive 
childbirth experience” [35, 36]. In particular, as regard 
breastfeeding and companion of the mother’s choice, 
our study guaranteed this best practice compared to 
what happened in hospital setting during COVID-19 
pandemic [37]. 

The practice of planned out-of-hospital birth requires 
unique skills, knowledge and methods related to the 
birthing process and midwifery. In out-of-hospital set-
tings, birth occurs with respect to physiology, without 
routine interference, and with careful use of technolo-
gies appropriate for such an environment [38]. This 
aligns perfectly with the preferences and motivations 
that drive low-risk women to choose this setting [23]. 
Furthermore, the midwifery model of care leads to 
greater satisfaction among women [39-41], and its con-
tinuity during the postpartum period could bring long-
term benefits, including increased breastfeeding [42, 
43]. Our study shows that the prevalence of exclusive 
breastfeeding remains high at one week and one month 
after birth. In Italy, the rates of breastfeeding initiation 
and continuation vary by region, depending on educa-
tion and socio-economic conditions [44]. Moreover, 
the use of breast milk substitutes is a widespread prac-
tice during the hospital stay as well as their prescription 
at discharge [45]. In the Italian context where breast-
feeding prevalence is low, our results must be taken into 
consideration, as they show how respect for birth physi-
ology and adoption of the midwifery model of care play 
a pivotal role in strengthening the breastfeeding skills 
of women and babies [45, 46]. In fact, regardless of the 
place of birth, competent health personnel able to meet 
women’s needs is a key factor for the satisfaction of the 
childbirth experience [47].

The strength of the study is the completeness and ac-
curacy of data collection, covering 95% of out-of-hospi-
tal births in Lazio Region. Moreover, all groups of mid-
wives involved in out-of-hospital assistance in the Lazio 
Region participated in this study. Trained midwives col-
lected data using a coded questionnaire, ensuring data 
quality and completeness. 

This descriptive study estimated how many women, 
having initiated the pathway, decide to forego it, and 
how many women are transferred due to problems dur-
ing pregnancy, labor and delivery. These are useful indi-
cators for comparing experiences. All these aspects can 
be a starting point for establishing an epidemiological 
surveillance system. 

Table 3
Effect of parity on the continuation of out-of-hospital birth (542 women) – logistic regression model

Variable % (n/tot) adjOR* CI (95%) P

Primiparous 76.7 (161/210) 1

Multiparous with previous in hospital caesarean 
section 

80.7 (25/31) 1.5 0.57-4.06 0.4

Multiparous with previous vaginal hospital birth 96.5 (219/227) 9.7 4.33-21.68 0.000

Multiparous with previous out-of-hospital birth 98.7 (73/74) 24.2 3.23-181.48 0.002

*Adjusted for education, citizenship, age, marital status.
adjOR: adjusted odds ratio. CI: confidence interval.
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This study also has some limitations. First, the find-
ings are not generalisable at a national level due to the 
involvement of only one region. Data collection relied 
on local coordination for completing the records due to 
the absence of a structured monitoring system. Possible 
implications for future research would include addition-
al indicators in the medium to long term postpartum 
period to study the outcomes in terms of public health. 
Finally, it would be useful to replicate and implement 
the present investigation in other Italian regions in or-
der to achieve a comprehensive national epidemiologi-
cal overview. 

CONCLUSIONS
This study confirms that a planned out-of-hospital 

birth is a safe, adequate, appropriate, and effective 
choice for low-risk pregnant women. However, it is es-
sential to emphasise that the safety, quality, and appro-
priateness of such births depend on a regulatory system 
that includes careful planning and appropriate moni-
toring. Additionally, in view of the possible increase of 
out-of-hospital births, and in order to maintain the high 
standards of safety and quality, it would be desirable to 
implement a national surveillance system for monitor-
ing maternal and neonatal outcomes of out-of-hospital 
births. A number of countries have adopted specific 
tools to support the continuous improvement and deliv-
ery of quality maternity care, for example the creation 
and maintenance of datasets such as the MANA Statis-
tic Project (Midwives Alliance North America) in the 
United States [12].
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Abstract
Aims. Using a database from two pharmaceutical companies that managed several com-
passionate use programs in the last few years in Italy, we have previously analyzed the 
data by the number of patients and centers in each region and province, showing that the 
use of compassionate drugs is largely diffused in the country, in a manner directly related 
to the size of population of each region. In the present study we used the same database 
to expand the analysis to single-center level, aiming to test the hypothesis whether, de-
spite a good diffusion of compassionate drug uses in each region, the majority of them 
concentrates within a relatively low number of centers. 
Methods. Data from different programs were grouped per center, and the centers were 
ordered per the number of compassionate uses dispensed, and per region. Two cutoff 
levels, at 75% and 90%, were drawn to look at the number of centers accounting for such 
percentages of compassionate uses in each region. 
Results. Out of 343 centers throughout Italy, 93 and 156 centers (i.e., 27.11% and 
45.48% of the total) account for about 75% and 90% of all compassionate drugs dis-
pensed in Italy. In 6 regions out of 20 (Valle d’Aosta, Liguria, Umbria, Lazio, Molise 
and Campania) the centers accounting for 75% of all compassionate drugs dispensed 
are located in a single town. Forty and 20 out of the 93 centers dispensing 75% of all 
compassionate drugs are academic hospitals and research hospitals (Istituti di Ricovero 
e Cura a Carattere Scientifico, IRCCS), respectively. 
Conclusions. In this study we have demonstrated that, in spite of widespread diffusion 
of compassionate drug uses in all Italian regions, their management is restricted to a 
relatively low number of dispensing centers in each region.

INTRODUCTION
Compassionate drug use (CDU) is one of the man-

ners to provide unauthorized treatments to patients 
with no further treatment options, along with the inclu-
sion of patients in clinical trials, off-label prescriptions, 
or medicine import. Most often, compassionate drugs 
are given through the inclusion of patients into specific 
early access programs or expanded access programs 
(EAPs) managed by the companies producing the drug 
[1, 2]; this is especially true if the company has already 
applied, or is going to apply, to get the drug approved in 
a given indication. Less frequently, the compassionate 
drug is prescribed for individual use, outside any EAP. 
In both cases, the company scrutinizes the individual re-
quests for approval, and provides the drug for free [1, 2]. 

In the European Community (EC) Regulation n. 
726/2004, compassionate drugs are referred to as “un-
authorized medicinal products” [3]. However, in Italy 
the notion of compassionate drug includes not only 

medicines that are not approved yet in the EC, but also 
medicines with one or more indications approved by 
European Medicines Agency (EMA)/EC, whose price 
has not been negotiated yet with the Italian drug agen-
cy (Agenzia Italiana del Farmaco, AIFA). As a matter 
of fact, the latter category is not available for use in the 
clinical practice even if approved in the EC. 

In a previous study on the CDU requests processed 
in a big Italian academic hospital in the period 2018-
2021 [4], we showed that more than 95% of the CDUs 
(i.e., 443 out of 463) was concerning drugs with at least 
one indication approved in the EC. Thus, CDUs (and 
EAPs) can be taken as an index of the access to ap-
proved innovative treatments in advance to their avail-
ability on the market. In this perspective, we have 
previously investigated how diffuse CDUs are in Italy 
by analyzing the databases of two pharmaceutical com-
panies running several EAPs in the last few years in 
the country [5]. We analyzed the data by region and 
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district, showing that the use of compassionate drugs 
is widespread, and is closely related to the population 
of each region. However, this analysis did not consider 
the relative weight of centers of excellence and/or large 
hospitals present into the region. For this reason, in the 
present study we re-analyzed the above database at sin-
gle-center level, showing that, despite a good diffusion 
of CDUs in each region, the large majority of CDUs 
was managed by a relatively low number of centers. 

MATERIALS AND METHODS
The databases were provided by Bristol Myers Squibb 

(BMS) Italia and Roche Italia SpA. The data from BMS 
included seven EAPs and two products, nivolumab and 
luspatercept, which accounted for five and two EAPs re-
spectively. The data from Roche included ten products, 
which were provided as compassionate drugs through 
three (atezolizumab), or two (pralsertinib, risdiplam) or 
a single EAP (alectinib, emicizumab, entrectinib, glofit-
amab, ocrelizumab, polatuzumab vedotin and trastuzum-
ab emtansine) respectively, to a total of 14 EAPs. Emici-
zumab was not included in our analysis since only one 
patient was treated within the EAP. Overall, twenty EAPs 
involving twelve products were included in our analysis. 

The two databases had similar structure; BMS data 
were based on the physician requesting the drug, and 
each string of information included: 1) the name of the 
physician, 2) the clinical center and 3) the number of 
patients enrolled in that center.

Roche data were based on the center requesting the 
drug, and included: 1) the clinical center, 2) the region 
where the center is located and 3) the number of pa-
tients enrolled in that center. Our analysis did not in-
clude the physicians. 

Twenty-one regions were considered in our analysis, 
according to the approach used by AIFA, which takes 
separate the “autonomous provinces” of Bolzano and 
Trento (actually belonging to the same region, Trentino-
Alto Adige) [6]. For each of the 343 prescribing cen-
ters, the total number of dispensed CDUs was calcu-
lated. The centers were grouped per region and ordered 
per number of CDUs managed. All statistics used in 
the study were descriptive. 

The number of centers dispensing CDUs in each re-
gion are reported from the region with the higher num-
ber of dispensing centers downward. Two cutoff thresh-
olds were set at 75% and 90%, respectively. 

RESULTS
Compared to our previous report, which showed 348 

centers dispensing CDUs in Italy in the study period 
[5], in the present re-analysis we found 343 dispensing 
centers. Careful single-center analysis carried out here 
let emerge that a number of centers were counted twice 
in the previous study, accounting for the discrepancy. 
Likewise, here we counted a slightly lower number of 
patients (7508 vs the previous 7529). Such 0.28% differ-
ence can be considered an acceptable margin of error. 

Starting from the region with the higher number of 
dispensing center, we found that in Lombardy 13 and 23 
centers out of 54 account for 75.59% and 90.17% of the 
CDUs, respectively. In Lazio, 7 and 12 centers out of 32 

account for 76.11% and 90.42% of the CDUs, respec-
tively. In Piedmont, 7 and 15 centers out of 32 account 
for 76.35% and 90.40% of the CDUs, respectively. In 
Tuscany, 8 and 14 centers out of 31 account for 76.02% 
and 90.88% of the CDUs, respectively. In Veneto, 7 and 
12 centers out of 28 account for 73.65% and 90.14% 
of the CDUs, respectively. In Sicily, 8 and 13 centers 
out of 26 account for 73.82% and 90.34% of the CDUs, 
respectively. In Emilia-Romagna, 7 and 10 centers out 
of 23 account for 77.84% and 91.82% of the CDUs, re-
spectively. In Puglia, 6 and 11 centers out of 20 account 
for 76.98% and 91.09% of the CDUs, respectively. In 
Campania, 4 and 7 centers out of 16 account for 71.95% 
and 91.10% of the CDUs, respectively. In Marche, 4 and 
8 centers out of 13 account for 71.42% and 91.73% of 
the CDUs, respectively. In Liguria, 1 and 4 centers out 
of 11 account for 75.26% and 90.94% of the CDUs, re-
spectively. In Abruzzo, 3 and 4 centers out of 11 account 
for 76.30% and 92.59% of the CDUs, respectively. In 
Sardinia, 4 and 5 centers out of 9 account for 78.30% 
and 88.16% of the CDUs, respectively. In Calabria, 4 
and 5 centers out of 9 account for 80.00% and 90.59% 
of the CDUs, respectively. In Friuli Venezia Giulia, 2 
and 3 centers out of 8 account for 70.59% and 89.84% 
of the CDUs, respectively. In Umbria, 1 and 2 centers 
out of 6 account for 69.86% and 96.17% of the CDUs, 
respectively. In the autonomous province of Bolzano, 2 
centers out of 5 account for 90.90% of the CDUs. In 
the autonomous province of Trento, 1 center out of 2 
account for 96.87% of the CDUs. In Basilicata, 2 and 
3 centers out of 3 account for 71.86% and 100.00% of 
the CDUs, respectively. In Molise, 1 center out of 3 ac-
count for 87.50% of the CDUs. In Valle d’Aosta, there 
is a single center dispensing CDUs. 

Detailed data of dispensing center in each region are 
reported as Supplementary Material available online. In 
these supplementary tables, the centers accounting for 
about 75% of the CDUs are highlighted in green; ad-
ditional centers, accounting for up to 90% of the CDUs 
are highlighted in pale blue. 

Table 1 summarizes the data for the whole coun-
try. Overall, 93 centers out of 343 (i.e., 27.11% of 
the total) account for about 75% (74.82%±2.9%) of 
CDUs dispensed in Italy, whereas 156 centers out of 
343 (i.e., 45.48% of the total) account for about 90% 
(91.14%±2.2%) of CDUs dispensed in Italy. 

DISCUSSION
In this study we have demonstrated that, despite a 

good diffusion of CDUs in all Italian regions (with a 
number of centers involved and patients treated in each 
region broadly proportional to the inhabitants of the re-
gion) [5], the handling of CDUs is restricted to a rela-
tively low number of dispensing centers in each region. 
In fact, about 75% of all CDUs were managed by less 
than 30% of the centers, and about 90% of all CDUs 
were managed by less than 50% of the centers through-
out the country. In 6 regions out of 20 (i.e., 30% of total), 
namely Valle d’Aosta, Liguria, Umbria, Lazio, Molise 
and Campania, the centers accounting for 75% of dis-
pensed CDUs were concentrated in a single town; this 
fact has a special relevance for those regions with large 
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populations, i.e., Lazio and Campania, whose major 
centers are all located in Rome and Naples, respectively. 

These findings are somewhat expected, reflecting the 
hub-and-spoke organizational model of the National 
Health System (NHS). Consistent with this concept is 
the fact that 40 out of the 93 centers dispensing 75% 
of all CDUs are academic hospitals and 20 out of 93 
centers are research hospitals (IRCCS), with 8 centers 
being both academic hospitals and IRCCS. 

Which are the drawbacks of this situation? One ob-
vious consideration is that, since CDUs have been 
defined as an important manner to provide critical pa-
tients with innovative treatments, some inequity exists 
on this regard between the patients living near the major 
CDUs dispensing centers and those living in less served 
areas. Again, this condition can be conveyed within the 
general hub-and-spoke organization model of NHS. 
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Abstract
Introduction. Worldwide, almost 1.2 million people drive under the influence of alcohol. 
However, early identification of alcohol use disorder (AUD) in subjects driving under the 
influence (DUI) of alcohol is seldom achieved.
Aim. The aim of our retrospective study is to investigate the presence of AUD in a 
population of DUI subjects who had their driving license suspended, and if they were 
following a specific rehabilitation program.
Methods and results. 750 subjects were retrospectively enrolled from 2018 to 2021. 
DSM-V to assess AUD was used. Forty-eight (6.4%) subjects presented a diagnosis of 
AUD, after one month they showed a statistically significant reduction of carbohydrate-
deficient transferrin (CDT) (p<0.0001); however, none were following a program for the 
treatment of AUD.
Conclusions. This outpatient setting may be considered a place of primary and second-
ary prevention where DUI subjects with a diagnosis of AUD may be entrusted to a 
Centre in order to follow rehabilitation treatment.

INTRODUCTION
Alcohol consumption is a major public health risk, 

and accounts for 5.9% of all deaths (7.6% of deaths 
in men and 4% of deaths in women) and 5.1% of all 
global diseases; it is responsible for over 200 diseases 
and 14 different types of cancer involving every medi-
cal discipline [1]. Worldwide, the diagnosis of alcohol 
use disorder (AUD) ranges between 3% and 15% [1-
3]. However, only 30% of patients affected by AUD 
attending a medical setting are clearly diagnosed [1, 
2] and less than 10% of subjects with AUD are treated 
in specific Centers for Alcohol Addiction [1, 2]. One 

reason for this underestimation is the fact that sub-
jects with AUD tend to be in denial, often not consid-
ering their drinking habit a problem that needs to be 
resolved, and rarely asking practitioners or specialists 
for help.

In addition to the purely medical consequences, al-
cohol also has very serious consequences at the social 
level with episodes of violence, domestic and other-
wise, and reckless conduct in the workplace or while 
driving. Road accidents due to drunk driving are one 
of the areas of greatest concern, given the often-fatal 
consequences. In Europe in 2018 alcohol consumption 
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was responsible for 25% of deaths due to traffic acci-
dents [1], and in 2019 almost 1.2 million people drove 
under the influence of alcohol, with 10% of all traffic 
deaths related to alcohol use [4]. Moreover, in Italy in 
2022, almost 10% of crashes were related to alcohol 
consumption [5]. Therefore, despite the serious conse-
quences driving under the influence (DUI) of alcohol 
is a widespread phenomenon. As a consequence, driv-
ing licenses are often suspended in DUI subjects and 
every country has specific protocols for the termination 
of this suspension for subjects failing breathalyzer or in-
volved in road accidents.

Several studies [6-10] have investigated the use of al-
cohol in social contexts outside medical settings (i.e., 
workplaces or drivers involved in traffic accidents). 
However, early identification of AUD in drivers who 
have had their driving license suspended after exceed-
ing the legal limit of alcohol use is seldom achieved 
[11-13]. In particular, previously we investigated the 
presence of harmful drinking in a population of sub-
jects who had their driving license suspended due to 
DUI [11]. Therefore, the aim of our retrospective study 
is to investigate the presence of AUD in a population 
of DUI subjects, and if they were following a specific 
rehabilitation program.

MATERIALS AND METHODS
750 subjects were retrospectively enrolled from 2018 

to 2021 at the University Center for the Study and 
Treatment of Alcohol-Related Diseases located in the 
Department of Internal Medicine in the SS. Annun-
ziata Hospital of Cento (Ferrara, Italy). All subjects 
had been stopped at a checkpoint by the Traffic Police 
while driving, and their driving license withdrawn af-
ter breathalyzer showing they were over the legal limit 
for alcohol of 0.5 mg/dl. Following withdrawal of the 
driving license, subjects reported the Local Medical 
Commission for Driving Licenses (LMCDL) to see 
if they could once again be allowed [11]. When the 
LMCDL found some critical issues – evidence of 
alcohol-related diseases, alteration of the laboratory 
tests of alcohol misuse, high breath ethylometer lev-
el >1.5 g/l (under Italian law this is the limit above 
which the driver’s vehicle is impounded), recidivism, 
DUI causing an accident, newly licensed individuals 
– it required further investigation to be carried out 
[11]. All 750 subjects in our study were checked into 
our Centre for a medical examination by an expert in 
alcohol-related problems.

During the examination, to identify problems related 
to the use of alcohol, a detailed medical history was tak-
en together with blood chemistry analyses in relation 
to laboratory parameters of alcohol misuse: gamma-glu-
tamyl-transpeptidase (GGT; normal value: 5-55 UI/L); 
aspartate aminotransferase (AST) (normal value: 5-50 
UI/L), alanine aminotransferase (ALT) (normal value: 
5-59 UI/L), and mean cellular volume (MCV) (normal 
value: 88-99 fL), carbohydrate-deficient transferrin 
(CDT) [2]. Scores for the administration of the alcohol 
use disorder identification test (AUDIT) [14] were also 
recorded, and DSM-V [15] was used to assess a diagno-
sis of AUD. Moreover, the amount of alcohol intake in 

the 4 weeks before suspension of the driving license was 
recorded, expressed in units of alcohol (1 unit=10-12 g 
of pure alcohol which corresponds to 125 ml of wine, 
330 ml of beer, or 40 ml of spirits) [1] per day or per 
occasion. All subjects attended a brief intervention con-
sisting of counseling for 5-10 minutes aimed at educat-
ing the subjects about problematic drinking, increasing 
motivation to change behavior, and reinforcing skills to 
address problematic drinking [16, 17]. Specifically this 
included: a) do not drink before driving or during work; 
b) if you decide to drink, do it moderately (not more 
than 2 units of alcohol per day, and not more than 4 
units per occasion for men; no more than 1 unit a day, 
and no more than 3 units per occasion for women) [18]; 
c) do not drink alcohol on an empty stomach, do not 
use alcohol during pregnancy, and do not use alcohol if 
you are in chronic pharmacological therapy. From the 
750 subjects investigated, we then selected those with a 
diagnosis of AUD, planning a further examination one 
month later.

The following study is approved by the Ethics Com-
mittee (number: 704/2020/Oss/AUSLFe).

Statistical analysis
Results are expressed as mean ± standard deviation. 

The analysis included continuous variables (age, aver-
age number of cigarettes per day, average daily and oc-
casional alcohol consumption, average AUDIT score, 
blood alcohol level, average values of laboratory data), 
category variables (occupation, smoking, road ac-
cidents, recidivism, diagnosis of AUD, and in care in 
centre for addiction treatment) between males and fe-
males and the difference in the laboratory parameters 
of alcohol misuse between the first and the second ex-
amination in AUD patients with student’s T and chi-
square tests. A p<0.05 was considered significant. Data 
analyses were conducted using STATA 15.1 statistical 
software.

RESULTS
The total sample consists of 750 subjects, 61 (8.1%) 

females and 689 (91.9%) males: the characteristics of 
DUI subjects are shown in Table 1. The mean age of 
the entire group was 39.2±10.8 years. Stratification 
of subjects according to the various age groups shows 
that the most were between 30 and 49 years old. Re-
garding employment, a statistically significant differ-
ence emerges between males and females (88.4% vs 
72.1%: p<0.0001). In addition, 73.9% were smokers 
and a statistically significant difference in mean daily 
use of cigarettes between males and females was found 
(17.2±9 vs 14.3±7: p<0.03). Mean and occasional use 
of alcohol consumption and AUDIT score did not dif-
fer between males and females. Furthermore, even 
though not statistically significant between males and 
females, almost 50% of subjects showing a breath 
ethylometer level of >1.5 g/l. One hundred seventeen 
(15.6%) subjects were involved in road crashes, and 
174 (23.2%) had already had their license suspended 
for DUI (recidivism). 

Subsequently, out of the whole sample we identi-
fied 702 (93.6%) subjects without a diagnosis of AUD; 
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with our certification they returned to the LMCDL for 
the final decision on their license. Forty-eight (6.4%) 
subjects were diagnosed with AUD (Table 2) and were 
asked to undergo a second medical examination one 
month later, with the results of the new laboratory pa-
rameters for alcohol misuse. After one month a trend in 
the reduction of laboratory parameters, for AUDIT and 
alcohol consumption was observed, and a statistically 
significant reduction of CDT parameters was found 
(2.02±0.98 vs 1.41±0.51: p<0.0001) (Table 3). More-
over, some interesting results emerged (Table 2): the 
48 subjects with AUD were middle-aged men, 12.5% 
were recidivist, heavy smokers, and 33.3% had a breath 

ethylometer level of >1.5 g/dl. None were following a 
treatment program, so that the final certification for 
the LMCDL recommended a treatment in a Centre 
for detoxification and a rehabilitation program for the 
treatment of AUD. No comparison was made between 
the AUD group and the remaining subjects or between 
males and females in the AUD group due to the low 
number of patients and women.

DISCUSSION
This study shows that 6.4% of DUI subjects were af-

fected by AUD, and none were undergoing treatment 
for alcohol-related problems. Most were males, with 

Table 1
Characteristics of the whole sample, and gender differences

Whole sample Females Males p

Subjects N subjects (%) 750 (100) 61 (8.1) 689 (91.9)

Age Mean age
(mean±SD)

39.2±10.8 37.7±10.5 39.3±10.9 0.249

<30 years 158 (21.1) 17 (27.9) 141 (20.5) 0.498

30/39 251 (33.5) 17 (27.9) 234 (34.0)

40/49 207 (27.6) 18 (29.5) 189 (27.4)

50/59 100 (13.3) 7 (11.5) 93 (13.5)

>=60 31 (4.1) 1 (1.6) 30 (4.4)

Employment Yes 653 (87.1) 44 (72.1) 609 (88.4) <0.0001

No 93 (12.4) 17 (27.9) 76 (11.0)

Smoking Yes 554 (73.9) 48 (78.7) 506 (73.4) 0.371

No 196 (26.1) 13 (21.3) 183 (26.6)

N of cigarettes Mean daily use
(mean±SD)

16.9±8.9 14.3±7 17.2±9 0.033

≥10 cigarettes
per day

N subjects 476 (63.5) 38 (62.3) 438 (63.6) 0.843

Units of alcohol (grams) N of subjects 
and mean daily use 

(mean±SD)

212 (28.3)
2.3±1.1

13 (21.3)
1.8±0.7

199 (28.9)
2.4±1.1

0.660
0.105

N of subjects 
and mean occasional 

use (mean±SD)

489 (65.2)
2.2±0.7

43 (70.5)
2±0.5

446 (64.7)
2.2±0.7

0.365
0.119

Binge drinkers N of subjects (%) 4 (0.5) 0 (0) 4 (0.6) -

AUDIT score N of subjects (%)

<8 points 657 (87.6) 57 (93.4) 600 (87.1) 0.174

8-13 points 50 (6.7) 1 (1.6) 49 (7.1)

>13 points 8 (1.1) 0 (0) 8 (1.2)

Breath ethylometer 
value

Mean age (mean±SD) 1.69±0.61 1.73±0.56 1.69±0.62 0.686

N subjects (%) 519 (69.2) 45 (73.8) 474 (68.8)  

<1.5 g/l 164 (21.9) 13 (21.3) 151 (21.9) 0.682

≥1.5 g/l 355 (47.3) 32 (52.5) 323 (46.9)  

Traffic crashes Yes 117 (15.6) 14 (23.0) 103 (14.9) 0.099

No 633 (84.4) 47 (77.0) 586 (85.1)  

Recidivism Yes 174 (23.2) 9 (14.8) 165 (23.9) 0.103

No 576 (76.8) 52 (85.2) 524 (76.1)  

N: number; SD: standard deviation; AUDIT: alcohol use disorder identification test.
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Table 2
Characteristic of patients with alcohol use disorder (AUD)

Subjects N subjects (%) 48 (6.4)

Males 40 (83.3)

Age Mean age (mean±SD) 46.2±11.5

<30 years 2 (4.2)

30/39 12 (25.0)

40/49 13 (27.1)

50/59 16 (33.3)

>=60 5 (10.4)

Employment Yes 41 (85.4)

No 7 (14.6)

Traffic crashes Yes 9 (18.8)

No 39 (81.3)

Recidivism Yes 6 (12.5)

No 42 (87.5)

Following a rehabilitation treatment for AUD Yes 0 (0)

No 48 (100)

Smoking Yes 36 (75.0)

No 12 (25.0)

N of cigarettes Mean daily use (mean±SD) 23.8±10.1

≥10 cigarettes per day N subjects 35 (72.9)

Units of alcohol (grams) N of subjects and mean daily use 21 (43.8)

(mean±SD) 2.8±1.1

N of subjects and mean occasional use 23 (47.9)

(mean±SD) 2.7±1.4

Binge drinkers N of subjects (%) 2 (4.2)

Bretah ethylometer value Mean (mean±SD) 1.8±0.8

N subjects (%) 24 (50.0)

<1.5 g/l 8 (16.7)

≥1.5 g/l 16 (33.3)

AUDIT score N of subjects (%) 46 (95.8)

<8 points 29 (60.4)

8-13 points 14 (29.2)

>13 points 3 (6.3)

N: number; SD: standard deviation; AUDIT: alcohol use disorder identification test.

Table 3
Difference between medical check 0 and medical check 1 (after one month) in the AUDIT score, laboratory markers of alcohol 
intake, and mean daily drinking of subjects diagnosed with alcohol use disorder (AUD)

Medical check 0 Medical check 1 

Mean±SD Mean±SD p

AUDIT score 7.04±6.69 5.18±3.53 0.067

AST (UI/L) 34.21±21.88 33.52±47.38 0.464

GGT (UI/L) 86.29±104.20 71.47±72.67 0.212

MCV (fl) 87.63±13.14 88.84±8.04 0.704

CDT (%) 2.02±0.98 1.41±0.51 0.000

Units of alcohol (units/day) 2.81±1.10 2.28±0.93 0.057

SD: standard deviation; AUDIT: alcohol use disorder identification test; AST: aspartate aminotransferase; 
GGT: gamma-glutamyl-transpeptidase; MCV: mean cellular volume; CDT: carbohydrate-deficient transferrin.
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the largest percentage in the 50-59-year-old range, em-
ployed, heavy smokers and with high occasional and 
daily use of alcohol. Many subjects had breath ethylom-
eter level of >1.5 g/l.

The data for the diagnosis of AUD in DUI subjects 
are higher than in our previous study where 1.7% of 
DUI subjects were diagnosed with AUD [11]. Howev-
er, in our previous paper DSM-V was not used and, it is 
likely that 4.1% of subjects considered harmful drinkers 
may have had a mild or moderate DSM-V diagnosis; if 
so, the number of DUI subjects with AUD was similar 
in the two studies. DSM-V is suitable in this context 
since it has been shown to be the most accurate tool for 
the diagnosis of AUD in DUI subjects [19].

Generally males drink more than women as shown 
in the literature, although recently there has been an 
increase in the numbers of females [5]. The correlation 
between the use of alcohol and smoking is well-known 
and, in this regard, as is the synergism of the two fac-
tors in determining a state of disease [20, 21]. Close to 
50% of subjects declare that they use alcohol daily and 
the other half occasionally. Regarding daily use, risky 
consumption exceeds [1]: 2 units per day for men and 1 
unit per day for women.

Furthermore, a worrying percentage of subject (12%) 
with DUI and AUD experience episodes of recidivism 
demonstrating that more has to be done since the risk 
of consuming alcohol before driving continued to be 
underestimated. In addition, 33% of subjects showed 
a level of breath ethylometer of >1.5 g/l. This is a lower 
percentage than in another Italian study carried out 
some years ago, where 50% of positive samples showed 
BAC concentrations above 1.5 g/L [12]. This confirms 
the efficacy of prevention strategies are although a lot 
of work remains to be done.

Regarding the AUDIT for patients with AUD, 60% 
had a normal score (<8 points). This may seem strange, 
since laboratory markers exceed normal values, but re-
flects the fact that subjects completing the question-
naire tried to mask their drinking habits. Indeed, it is 
worth noting that AUDIT is a self-administered ques-
tionnaire and the participant can deny or minimize 
habitual alcohol consumption, consequently we were 
cautious about the scores. The AUDIT questionnaire 
alone should not be considered an adequate tool for 
detection of AUD and needs to be combined with a 
clinical evaluation, DSM-V, and the results of blood 
markers for alcohol misuse. On the other hand, during 
the second examination a trend in the reduction of the 
AUDIT scores and for laboratory markers of alcohol 
use, particularly for CDT, was recorded. This indicates 
a change in the subject’s previous consumption habits. 
It is not surprising to note that considering the very 
short half-life of CDT (10-12 days) compared all the 
other parameters (2-3 weeks for GGT and AST, and 
2-3 months for MCV) [2, 22, 23], the values of CDT 
were significantly lower indicating complete alcohol 
abstinence or a substantial decrease in consumption. 
This result is likely related to the effect of counselling, 
but the lack of a control group may limit the scientific 
validity of this assertion. These results are in line with 
our previous study [11] since in subjects with harm-

ful drinking an improvement of alcohol habits in the 
short-term period was found, as demonstrated by the 
significant reduction in the laboratory markers of al-
cohol misuse.

 From the overall analysis of the entire sample, the 
majority of patients are male, mostly aged between 
30 and 39, in employment with a higher percentage 
for men, and heavy smokers. This is in line with our 
previous experience [11] where harmful drinkers were 
heavy smokers. Breath ethylometer level has a worry-
ing average value (1.69±0.61), with 47.9% at the level 
of ≥1.5 g/l; women recorded the highest values. This is 
worth focusing on; the same amount of alcohol pro-
duces more harmful effects for women who have a less 
efficient enzymatic set for metabolizing alcohol [24]. 
Another relevant finding concerns recidivism, present 
in 23% of the sample.

Our study has some limitations. First, subjects had 
their driving licenses withdrawn, a measure that is in-
dispensable to maintain their autonomy. This involves 
a bias due to the strong motivation to change drinking 
habits in order to return to driving; this may explain the 
reduction of laboratory markers and AUDIT in AUD 
patients. Second, our study lacks a control group to 
compare with AUD patients and this may have shown 
the efficacy of our counselling intervention during the 
first examination. Third, our study cannot be compared 
with worldwide studies since the legal consumption 
limit in the US and other European countries is differ-
ent from Italy.

CONCLUSIONS
To sum up, the number of DUI subjects with AUD 

in this context was high and not specialist Centre for 
the treatment of alcohol addiction was involved. This 
is in line with the literature since only <10% of patients 
in Italy are treated for AUD [5]. Thus, this outpatient 
setting may be considered a place of primary and sec-
ondary prevention where a brief intervention may be 
undergone by all DUI subjects with or without a di-
agnosis of AUD. Those diagnosed with AUD may be 
entrusted to a centre and follow a rehabilitation pro-
gram. As already demonstrated both in the European 
Union [6, 25] and in Anglo-Saxon countries [9, 10, 
26-28], prevention policies have been efficient in re-
ducing the risk of traffic accidents and deaths associ-
ated with alcohol use.

This approach needs to be continued in order to 
fill the gap in the treatment of the serious problem of 
AUD. In particular, a monitoring program involving a 
network of professionals (policy makers, lawyers, po-
lice, experts in forensic medicine, and experts in the di-
agnosis and treatment of AUD) for the detection, and 
treatment of subjects with AUD could be set up [29]. 
Controlled studies to investigate AUD and the efficacy 
of brief intervention with a population of DUI subjects 
with AUD are warranted.
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Abstract
Background. A pooled study on Italian asbestos cement plant cohorts observed mortal-
ity risk for asbestos-related diseases. This study analysed the mortality of workers cohort 
of an asbestos cement plant in Syracuse, Italy.
Methods. Workers’ vital status and causes of death, during 1970-2018, were identified 
in regional health databases. Standardized mortality ratios (SMRs) by sex and temporal 
variables were calculated.
Results. Of the 900 cohort’s subjects (636 men, 259 women, 5 unknown sex), for 867 
the vital ascertainment was possible: 505 died during study period. All-cause mortality 
is similarly to the expected among men and lower among women. Pleural and lung ma-
lignant neoplasms (MN) exceeded in men (SMR=27.1, SMR=1.95), retroperitoneal and 
peritoneal MN in both sexes, no cases of larynx MN were observed. Mortality excess 
for ovarian MN (SMR=1.5) and asbestosis in both sexes (men: SMR=431.9, women: 
SMR=116.6) were found.
Conclusions. Exceeding mortality from asbestos-related diseases, particularly in men 
was highlighted.

INTRODUCTION
Exposure to asbestos (a group of naturally occur-

ring fibrous minerals) causes malignant neoplasms, as 
confirmed by the International Agency for Research 
on Cancer (IARC), in its update on the health effects 
of asbestos. Asbestos has been recognized as a human 
carcinogen (Group 1), causing malignant mesothelio-
ma and lung, larynx and ovarian cancers with sufficient 
evidence. For malignant neoplasms of the pharynx, 
stomach and colorectum, IARC found limited evidence 
(Group 2A) [1]. Asbestos exposure also causes asbes-
tosis, a fibrotic disease affecting the lung parenchyma, 
and benign pleural effusions, pleural plaques, diffuse 
pleural fibrosis, and rounded atelectasis.

Commercial use of asbestos began in the second half 
of the 19th century. Modern industry began in Italy and 
the United Kingdom after 1860, and was augmented by 
the exploitation of extensive chrysotile asbestos depos-
its in Quebec, Canada, in the 1880s. Due to its tensile 
and heat-resistant properties, asbestos has been widely 
used in a wide range of industries. In 1972, asbestos 
consumption in the United States was prevalent in the 
following industries: construction (42%); friction ma-

terials, felts, packaging, and gaskets (20%); floor tiles 
(11%); paper (9%); insulation and textiles (3%); and 
other uses (15%) [2]. 

In 1997 worldwide, global consumption began to 
decline to a stable level of about 2 million tons of as-
bestos per year [3]. Robust ecological correlations have 
been demonstrated between the incidence of malignant 
pleural mesothelioma in a country and the per capita 
amount of asbestos imported (or consumed) in that 
country, 40 years earlier, due to the latency period [4]. 
Italy was a major European producer and importer of 
raw asbestos until the 1992 ban [5] as part of a restric-
tion on asbestos use in Western Europe and North 
America.

In Italy, national asbestos consumption gradually in-
creased to 132,358 tons in 1970, peaking at 180,528 
tons in 1980, and then declined [6]. The largest use 
was in asbestos cement production, followed by ther-
mal insulation in ship and rail car construction. The 
asbestos cement industry used 85 percent of the as-
bestos produced or imported to European countries 
[7]. It employed a large number of workers: asbestos 
cement workers in Italy were estimated at 9,000 in 
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1979 and 5,000 in 1987, active in a large number of 
plants [8, 9]. 

According to the European database on exposure to 
carcinogens (CAREX), the estimated number of Ital-
ian workers exposed to asbestos was 352,691 in 1990-
1993; in an update referring to 2000-2003, the number 
dropped to 76,100 [8].

The most recent report of the Italian mesothelioma 
registry (Registro nazionale dei mesoteliomi, ReNaM) 
documented 27,356 incident cases of malignant meso-
thelioma from 1993-2015, mainly due to occupational 
exposure; domestic and environmental cases were also 
reported [10].

A study of the Italian pool of 43 cohorts of asbes-
tos-exposed workers (42 occupational cohorts and 
one of workers’ wives) showed excesses in mortality 
from asbestos-related diseases [11]. In August 2019, a 
pooled study of Italian cohorts of workers in asbestos 
cement companies (12,578 workers, 10,275 men and 
2,303 women) observed an increased risk of mortality 
from asbestos-related diseases: asbestosis and malig-
nant neoplasms of pleura, peritoneum, lung, and ovary 
[12].

Both studies did not include the Syracuse-Eternit co-
hort [11, 12],  due to the lack of available data at the 
beginning of the studies. This study analyzed, for the 
first time, mortality data from the cohort of former as-
bestos cement workers from the Eternit plant located in 
the municipality of Syracuse, Italy.

Established in the early 1950s, the Syracuse plant 
went into full production of asbestos cement products 
in 1955. It was finally closed in 1991, a year before as-
bestos was banned in Italy [5]. A detailed description of 
the production cycle can be found in the Supplementary 
Material section available online.

The cohort was reconstructed using information re-
ceived in January 2013 from the Turin Public Prosecu-
tor’s Office as part of an investigation.  On that occasion, 
the Istituto Superiore di Sanità, ISS (Italian National 
Institute of Health) had provided the Prosecutor’s Of-
fice with a technical report with an analysis of mortality 
for specific diseases, for the period from 1/1/1970 to 
12/09/2012, calculating the standardized mortality ra-
tios (SMRs) for all causes, malignant tumours of the 
trachea, bronchus and lung, pleural, peritoneal, and 
unspecified mesothelioma, malignant tumours of the 
ovary, and asbestosis (unpublished data).

To the Authors’ knowledge, there has been only one 
previous study related to this plant, an epidemiologi-
cal survey presented in 1991 in Siena, Italy, at an in-
ternational conference [13]. Carried out in 1990 by 
the Local Health Unit 26 of Syracuse, the study found 
that among 358 Eternit workers with at least 5 years 
of employment, the prevalence of asbestosis recog-
nized by the National Institute for Insurance against 
Accidents at Work (Istituto Nazionale Assicurazione 
contro gli Infortuni sul Lavoro, INAIL) was 12.29%, 
with an increasing trend depending on the duration of 
exposure.

This study aims to assess broadly, and not only for 
asbestos-related diseases, the mortality of workers em-
ployed during the company’s years of operation.

This study was carried out within the framework 
of the “Organic intervention plan in areas at environ-
mental risk in Sicily”, promoted by the Sicily Regional 
Health Department, Italy. 

The protocol was submitted and approved by Ethical 
Review Board of Messina Medicine University, Italy.

MATERIALS AND METHODS
Mortality for a wide spectrum of causes was anal-

ysed in a 49 year-period (1/1/1970-31/12/2018). Causes 
of death were selected consistently with the study of 
pooled 21 cohorts of asbestos cement workers in Italy 
[12]. The analyses’ restriction from 1970 onwards was 
related to the availability of reference mortality rates 
[14].

As the Italian National Institute for Health (ISS) tech-
nical consultancy had analysed data up to 12/09/2012, 
an update was necessary: vital status, and causes of 
death up to 31/12/2018 were ascertained through a 
record linkage between workers’ identification data 
and health information routinely collected and coded 
for administrative purpose (Cause of Death Register, 
Syracuse Provincial Health, ReNCaM-ASP), operated 
by the Health Authority of the Sicilian Region - Depart-
ment for Health Activities and Epidemiological Obser-
vatory (DASOE), in charge of these information flows. 
The regional law n. 2 (08/02/2007), such as the national 
law of 03/03/2017, established the mortality data col-
lection system for the purpose of health surveillance as 
a public health tool.

After collection, data were pseudonymized, shared 
with the ISS, and integrated with dataset already avail-
able.

Two expert researchers (AZ, CB) double-blindly cod-
ed causes of death according to the International Clas-
sification of Disease (ICD), 8th, 9th, and 10th revisions, 
taking into account the date of death. ICD 10th revision 
in Italy has been used since 2003.

They discussed the reasons for their choices in case of 
discrepancies, in order to reach an agreement.

To analyse the data for the entire period, it was nec-
essary to examine the codes of the selected causes in 
the three revisions of ICD, which were then reported in 
Supplementary Material (Table S1 available online). Fol-
lowing this step, a variable with specific values for each 
cause was created for each row of the table. Consider-
ing that before 2003, when the 10th revision ICD came 
into use in Italy, a specific code for malignant mesothe-
liomas was not available, the analyses were performed 
for all malignant neoplasms of pleura, including also 
malignant pleural mesotheliomas.

To calculate the reference regional mortality rates, we 
used the ISS mortality database, which is in turn based 
on the Italian National Institute of Statistics (Istituto 
Nazionale di Statistica, Istat) population data, stratified 
by sex, five-year age classes and calendar period.

Statistical analysis
Person-years at risk (PYs) were computed from date 

of employment or 01/01/1970, which ever was most re-
cent, and stopped at 31/12/2018 (the more recent data 
available at the beginning of the present investigation) 
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or date of death, which ever occurred earlier. Time since 
the first exposure (TSFE) was calculated from the be-
ginning date of first employment.

PYs and standardized mortality ratios (SMRs) for the 
whole study period were calculated, by sex, five-year 
age classes (15-19 to 95+), calendar period duration of 
employment (sum of all working periods) and TSFE; 
moreover, PYs were computed by age at hiring.

The SMRs, with the corresponding 95% confidence 
intervals (CIs), were computed under the assumption 
that the observations were distributed according to a 
Poisson distribution and the ratios were estimated re-
spect to the regional figures. The data were processed 
according to the European Union General Data Protec-
tion Regulation (https://gdpr-info.eu/) and the analyses 
were performed using software STATA 11 (StataCorp. 
Stata statistical software: release 11. College Station, TX: 
StataCorp LP; 2009).

RESULTS
The cohort was constituted of 900 subjects (636 men, 

259 women, 5 sex unknown). Vital status ascertainment 
at 31/12/2018 was possible for 867 subjects (96.3%), 
among which 505 subjects resulted died (392 men, 113 
women). Thirty-three subjects (3.6% of the entire co-
hort), 29 males and 4 females, were excluded from the 
analysis, due to the unknown vital status or insufficient 
information on duration of working activity: ten de-
ceased before 01/01/1970, the beginning of  follow-up 
period, six subjects had the same date of hiring and exit 

from the industry or only one day of employment; for 
seventeen we were unable to determine the vital status 
at the end of the follow-up period.

Finally, the analyses included 867 subjects for which 
it was possible to calculate, among other things, age 
at hiring and at the end of follow-up, and TSFE; the 
analyses by duration of the working activity were per-
formed for 830 ex-workers, for whom this information 
was available.

The person-years (PYs) for men and women were 
respectively 22,213.6 and 11,009.4. Table 1 shows the 
distribution of PYs at risk, by period- and age-class and 
by sex (A: men; B: women); Table 2 reports details on 
the PYs by TSFE and employment duration.

The causes of death investigated are presented in 
Table S1 available online as Supplementary Material: mor-
tality for all causes and for all malignant tumours, for 
groups and single malignant neoplasms, for benign dis-
eases of apparatuses and systems were explored. 

Mortality for all causes did not diverge from the ex-
pected among men (Table 3) and was lower than the ex-
pected among women. Statistically significant excess of 
mortality for all malignant causes was observed among 
men, and lower than the expected among women (not 
statistically significant). 

With regard to the asbestos related diseases, malig-
nant tumours of the pleura (proxy for pleural mesothe-
lioma) were in excess in men, and no cases were found 
among women: 16 cases were observed (SMR 27.06, 
95% CI 16.58-44.17), starting from a working duration 

Table 1 
Person-years at risk, computed from the beginning of follow-up, by calendar period- and age-class, among men (A) and women (B)

(A) MEN

Age-class Calendar period

 1970- 
1974

1975- 
1979

1980- 
1984

1985-
1986

1990-
1994

1995- 
1999

2000-
2004

2005-
2009

2010-
2014

2015-
2018

≤ 15 7.702943 5.281314 0.069815        

20-24 47.6256 40.73169 18.22519 0.069815 4.861054      

25-29 169.3018 87.94798 96.10335 20.68173 19.51266 5.460643     

30-34 365.4572 203.9035 123.0041 108.0452 28.25941 22.03149 5.460643    

35-39 505.6277 377.8056 222.5599 125.3888 108.0452 28.25941 22.03149 5.460643   

40-44 511.4627 508.9836 390.6188 223.9781 125.3888 108.0452 28.25941 22.03149 5.460643  

45-49 399.603 524.9008 512.2444 385.7858 220.0876 125.3888 108.0452 28.25941 22.03149 5.460643

50-54 344.3025 402.3498 524.3854 497.4709 381.4298 215.1834 125.3888 108.0452 28.25941 18.63244

55-59 144.5736 344.9562 403.6988 501.9179 480.3224 378.6468 200.5715 123.3621 106.9172 23.15195

60-64 93.0835 133.5305 330.2464 391.4634 480.4148 466.204 357.373 191.3326 109.5537 88.6167

65-69 46.75565 90.54415 122.2669 315.9357 364.3682 418.6626 430.603 324.23 172.7734 81.77892

70-74 14.6653 43.90418 76.72485 104.4983 287.0062 313.9514 343.7817 370.0048 275.3847 131.9699

75-79 5.988364 7.743326 29.30048 57.64476 70.17728 219.8275 252.9767 286.6715 294.7611 195.1875

80-84  3.982204 2.971937 21.74196 33.94114 44.72964 157.1047 184.1355 226.0253 200.538

85-89   3.982204 0.247091 6.901437 23.57358 23.08624 108.8029 135.6208 109.6653

90-94      1.030801 6.912389 6.92334 42.12115 70.36961

95+         0.952772 21.76249

Continues
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lower than 10 years, TSFE from 20-29 years, and age at 
hiring lower than 20 years (Table 4).

Statistically significant excesses for retroperitoneal 
and peritoneal malignant tumours were found in both 
sexes (men 2 cases, SMR 4.39, 95% CI 1.10-17.54; 
women 2 cases, SMR 8.96, 95% CI 2.24-5.82). Cases 

begin to appear from a working life lower than 10 years, 
TSFE from 40-49 years, and age at hiring less than 20 
years (Table 4).

No cases of malignant tumour of the larynx were 
found in both sexes.

In men, there was a statistically significant excess for 
lung cancer (40 cases, SMR 1.95, 95% CI 1.43-2.66). 
For these cases, the minimum values for working dura-
tion, TSFE and age at recruitment were less than 10 
years, in the 10-19 years class, and less than 20 years, 
respectively (Table 4).

In women there is a higher risk than expected for 
ovarian malignant tumours (3 cases, SMR 1.48, 95% 
CI 0.48-4.59), not statistically significant.

Cases of malignant stomach cancer were lower than 
expected in men and higher in women, both not sta-
tistically significant (men 4 cases, SMR 0.65, 95% CI 
0.24-1.73; women 4 cases, SMR 1.42, 95% CI 0.53-
3.78).

Among men there were a statistically significant ex-
cess of malignant neoplasms of the rectum (7 cases, 
SMR 2.66, 95% CI 1.27-5.59) and a higher risk for ma-
lignant neoplasms of colon, not statistically significant 
(11 cases, SMR 1.40, 95% CI 0.78-2.73). Reduced risks 
for both malignancies were observed among women, 
not statistically significant. 

Regarding pneumoconiosis, 13 cases were observed, 
entirely attributable to asbestosis (men 11 cases, SMR 
431.92, 95% CI 239.20-779.91; women 2 cases, SMR 
116.57, 95% CI 29, 15-466.10) (Table 3). Cases began 
to appear from a working life of less than 10 years, 
TSFE from 20-29 years, and age at hiring between 20-
29 years (Table 4).

Table 1 
Continued

(B) WOMEN

Age-class Calendar period class

 1970- 
1974

1975- 
1979

1980- 
1984

1985-
1986

1990-
1994

1995- 
1999

2000-
2004

2005-
2009

2010-
2014

2015-
2018

≤ 15 1.089665 2.431211

20-24 9.802875 6.138261 5.728953 3.976044 3.78987

25-29 58.07803 19.21424 9.71937 6.557837 5.381246 3.78987

30-34 314.9274 65.07734 23.42779 9.71937 6.557837 5.381246 3.78987

35-39 373.1472 318.4045 68.73785 23.42779 9.71937 6.557837 5.381246 3.78987

40-44 242.0698 374.36 316.5229 68.73785 23.42779 9.71937 6.557837 5.381246 3.78987

45-49 147.3635 242.0698 371.2957 313.9322 68.73785 23.42779 9.71937 6.557837 5.381246 3.78987

50-54 71.13142 146.5654 236.3039 368.1567 313.9322 68.73785 23.42779 9.71937 6.557837 4.203285

55-59 18.24709 68.51335 140.4736 228.7071 358.7625 313.9322 68.73785 23.42779 9.71937 5.493498

60-64 4.100616 16.70773 66.93635 134.7611 218.8522 351.3546 308.9076 68.73785 23.42779 7.681725

65-69 4.100616 16.70773 65.27447 132.0787 214.1253 331.5784 290.4997 68.73785 20.56605

70-74 4.100616 16.70773 56.21013 124.6674 194.1889 302.4983 268.5044 62.32854

75-79 4.100616 14.90486 52.04517 105.2539 169.7385 265.6516 213.5715

80-84 1.002738 4.954141 46.26831 92.72348 134.1198 175.3628

85-89 0.926078 0.748118 35.07461 66.59274 77.08282

90-94 22.18207 40.05818

95+ 11.32307

Table 2
Person-years (PYs) distribution by sex, time since the first expo-
sure (TSFE) and duration of employment

Sex PYs

Men 22,213.6

Women 11,009.4

Total 33,222.9

TSFE  

<10 12.2

10-19 125.0

20-29 987.3

30-39 3,447.3

40-49 8,683.0

50-59 9,718.3

≥60 10,249.8

Duration of employment  

<10 20,057.2

10-19 7,798.5

20-29 3,153.1

≥30 2,214.1
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Malignant neoplasms of the kidney and unspecified 
malignant neoplasms were statistically significantly in 
excess among men. Risk of diseases of the circulatory 
system was statistically significantly reduced in both 
sexes.

DISCUSSION
The results of this study contribute to filling a knowl-

edge gap regarding the studied cohort, which, as previ-
ously mentioned, had not been the subject of publica-
tions in scientific journals.

Data relating to the completeness of the vital status 

ascertainment (867 subjects, 96.3% of the cohort), and 
the subjects excluded from the analysis (33 subjects, 
3.6% of the cohort), are one point of strength of the 
study. Another one is represented by the length of fol-
low-up (49 years).

The observed results relating to all-cause mortality, 
chronic respiratory and circulatory diseases could in 
part be influenced by the presence of the healthy work-
er’s effect, the phenomenon observed in occupational 
health studies where employed individuals tend to ex-
hibit a lower morbidity and mortality compared to the 
general population [15].  

Table 3
Causes of death, by sex. Observed (OBS) and expected cases (EXP), standardized mortality ratios (SMRs) and their 95% confidence 
intervals (95% CIs); regional reference population (1970-2018)

Cause of death

Men Women

OBS EXP SMR (95% CIs) OBS EXP SMR (95% CIs)

All causes 392 383.87 1.02 (0.92-1.13) 113 181.77 0.62 (0.52-0.75)

Malignant neoplasms (MN) 142 98.10 1.45 (1.23-1.71) 37 49.84 0.74 (0.54-1.02)

   MN of the lip, oral cavity, and pharynx 2 1.45 1.38 (0.35-5.52) 0 0.72

   MN digestive organs (peritoneum included) 41 33.21 1.23 (0.91-1.68) 18 16.61 1.08 (0.68-1.72)

         MN of the stomach 4 6.14 0.65 (0.24-1.73) 4 2.82 1.42 (0.53-3.78)

         MN of the small intestine 0 0.15 0 0.08

                 MN of the colon 11 7.85 1.40 (0.78-2.53) 4 4.16 0.96 (0.36-2.56)

                 MN of the rectum 7 2.63 2.66 (1.27-5.59) 0 1.26

         MN of the liver and intrahepatic bile ducts 10 7.36 1.36 (0.73-2.52) 6 3.60 1.67 (0.75-3.71)

         MN of the retroperitoneum and peritoneum 2 0.46 4.39 (1.10-17.54) 2 0.22 8.96 (2.24-35.82)

   MN of the respiratory organs 57 22.85 2.50 (1.93-3.24) 0 12.04

         MN of the larynx 0 1.42 0 0.69

         MN of the lungs 40 20.47 1.95 (1.43-2.66) 0 10.86

         MN of the pleura 16 0.59 27.06 (16.58-44.17) 0 0.32

   MN of the uterus    5 1.18 4.24 (1.77-10.19)

   MN of the ovaries    3 2.03 1.48 (0.48-4.59)

   MN of the prostate 11 6.62 1.66 (0.92-3.00)    

   MN of the bladder 8 4.58 1.75 (0.87-3.49) 0 2.31

    MN of the kidney, ureter, and other unspecified 
urinary organs

6 1.63 3.69 (1.66-8.21) 0 0.90

   MN unspecified sites 6 2.55 2.36 (1.06-5.25) 1 1.33 0.75 (0.11-5.34)

   Laeukaemias and lymphomas 8 7.85 1.02 (0.51-2.04) 1 4.09 0.24 (0.03-1.73)

Psychiatric diseases 4 5.45 0.73 (0.28-1.96) 2 2.95 0.68 (0.17-2.71)

Neurological diseases 11 9.46 1.16 (0.64-2.10) 4 5.11 0.78 (0.29-2.09)

Cardiovascular diseases 128 163.63 0.78 (0.66-0.93) 40 73.03 0.55 (0.40-0.75)

Respiratory diseases 33 27.77 1.19 (0.85-1.67) 8 12.75 0.63 (0.31-1.26)

   Chronic and obstructive respiratory diseases 17 17.29 0.98 (0.61-1.58) 5 7.93 0.63 (0.26-1.52)

   Pneumoconiosis 11 0.46 23.96 (13.27-43.27) 2 0.21 9.39 (2.35-37.55)

         Asbestosis 11 0.03 431.92 (239.20-
779.91)

2 0.02 116.57 (29.15-
466.10)

Digestive diseases 17 17.86 0.95 (0.59-1.53) 5 8.17 0.61 (0.25-1.47)

Genitourinary diseases 11 7.95 1.38 (0.77-2.50) 2 3.80 0.53 (0.13-2.10)

Poorly specified causes 24 8.56 2.81(1.88-4.19) 7 3.72 1.88 (0.90-3.94)

Accident and violence 4 12.76 0.31 (0.12-0.84) 3 6.17 0.49 (0.16-1.51)
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Table 4
Mortality for malignant neoplasms (MN) of the pleura, retroperitoneum and peritoneum, lung and asbestosis, by duration of em-
ployment, age at hiring and time since the first exposure (TSFE). Two sexes combined

Duration of employment Age at hiring TSFE

Years OBS EXP SMR  
(95% CIs)

Years OBS EXP SMR  
(95% CIs)

Years OBS EXP SMR  
(95% CIs)

MN of the pleura <10 7 0.55 12.80
(6.10-26.84)

<20 4 0.17 22.88
(8.59-60.96)

<10 0 0.00  

10-19 4 0.23 17.67
(6.63-47.07)

20-29 7 0.40 17.72
(8.45-37.16)

10-19 0 0.00  

20-29 3 0.09 32.46
(10.47-100.63)

30-39 4 0.26 15.10
(5.67-40.24)

20-29 1 0.01 90.36
(12.73-641.45)

≥30 2 0.05 41.59
(10.40-166.30)

40-49 1 0.06 15.86
(2.23-112.61)

30-39 7 0.06 120.50
(57.45-252.76)

- - - - 50-59 0 0.01 40-49 6 0.18 32.62
(14.66-72.62)

- - - - ≥60 0 0.00 50-59 2 0.30 6.64
(1.66-26.56)

- - - - - - - ≥60 0 0.36

MN of the 
retroperitoneum 
and peritoneum

<10 2 0.40 5.04
(1.26-20.16)

<20 3 0.12 25.36
(8.18-78.62)

<10 0 0.00  

10-19 1 0.17 5.76
(0.81-40.86)

20-29 0 0.29  10-19 0 0.00  

20-29 0 0.07 30-39 1 0.20 5.08
(0.72-36.08)

20-29 0 0.01

≥30 1 0.03 28.63
(4.03-203.26)

40-49 0 0.06 30-39 0 0.06

- - - - 50-59 0 0.01 40-49 2 0.16 12.41
(3.11-49.63)

- - - - ≥60 0 0.00 50-59 2 0.21 9.40
(2.35-37.59)

- - - - - - - - ≥60 0 0.23

MN of the lungs <10 21 18.31 1.15
(0.75-1.76)

<20 4 5.02 0.80
(0.30-2.12)

<10 0 0.01

10-19 9 7.84 1.15
(0.60-2.21)

20-29 22 14.41 1.53
(1.01-2.32)

10-19 2 0.05 41.46
(10.37-165.79)

20-29 7 3.56 1.97
(0.94-4.13)

30-39 8 9.27 0.86
(0.43-1.73)

20-29 4 0.43 9.21
(3.45-24.53)

≥30 3 1.63 1.85
(0.60-5.72)

40-49 6 2.12 2.83
(1.27-6.31)

30-39 9 2.12 4.25
(2.21-8.17)

50-59 0 0.49  40-49 18 6.49 2.77
(1.75-4.40)

≥60 0 0.03  50-59 7 10.31 0.68
(0.32-1.42)

- - - ≥60 0 11.93

Asbestosis <10 3 0.03 115.23
(37.17-357.29)

<20 0 0.01 <10 0 0

10-19 4 0.01 399.21
(149.83-1,063.65)

20-29 10 0.02 475.09
(255.63-882.99)

10-19 0 0

20-29 4 0 950.32
(356.67-2,532.03)

30-39 3 0.01 263.17
(84.88-815.97)

20-29 1 0 7,387.30
(1,040.60-52,442.80)

≥30 2 0 846.86
(211.80-3,386.12)

40-49 0 0.00 30-39 1 0 1,122.20
(158.10-7,966.50)

50-59 0 0.00 40-49 5 0 1,075.60
(447.70-2,584.10)

≥60 50-59 6 0.01 406.50
(182.60-904.90

≥60 0 0.02  

OBS: number of observed subjects; EXP: number of expected subjects; SMR: standardized mortality ratio; CIs: confidence intervals.
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In men, statistically significant excesses related to 
mortality are observed for all malignant tumours, and 
for several specific malignant diseases. Female popula-
tion shows a different pattern, and a statistically signifi-
cant reduced all-causes mortality.

For asbestos-related malignancies, several statistically 
significant excesses are observed in men (malignant tu-
mours of the pleura, retroperitoneum and peritoneum, 
lung, rectum). These findings support evidence of prior 
exposure to asbestos fibres. A no significant increased 
risk for colon cancer is also present in men.

Among women, statistically significant excesses are 
observed for retroperitoneal and peritoneal malignan-
cies. Non-statistically significant increased risk is ob-
served for malignancies of the ovary and stomach. No 
cases of pleural, lung, and rectal malignancies are docu-
mented in women. 

Cases of laryngeal cancer are absent in both sexes. 
Mortality from asbestosis is in excess, statistically 

significant in both sexes, representing a clue of high 
exposure. Considering the low mortality rate of this pa-
thology, it is reasonable to hypothesize that the total 
(alive and deceased) cases of asbestosis were higher. 
Our results show malignant tumours of the pleura start-
ing after 20 to 29 years since the first exposure (TSFE), 
retroperitoneal and peritoneal malignant tumours after 
40 to 49 years, and lung tumours after 10 to19 years. 
Asbestosis starts to appear after 20 to 29 years of TSFE. 
These figures are in agreement with the results reported 
by Luberto et al., in the pooled analyses of Italian asbes-
tos cement plant workers [12]. 

Another important point of discussion is the use of 
malignant neoplasm of the pleura code as a proxy for 
malignant mesothelioma of the pleura. It is well known 
that in similar situations, especially when data from death 
certificates are used, overestimation of the true cases of 
malignant mesothelioma of the pleura can occur. How-
ever, a good correspondence between mesothelioma and 
malignant neoplasm of pleura has been observed in Italy 
[16, 17] and this proxy has been used in our country for 
mesothelioma mortality surveillance [18]. 

Regarding double-blind coding of causes of death, 
the two researchers showed agreement in 85% of cases. 
Discussing the remaining ones, they reached a com-
plete agreement. 

The lack of information on job qualification and expo-
sure levels prevented comparisons between subgroups 
of ex-workers to evaluate the role of different levels 
of asbestos exposure. Moreover, the risk estimates of 
asbestos-related diseases recognizing other risk factors 
besides asbestos, such as lung and ovary cancers and 
smoking habits, were not controlled for confounding 
factors due to unavailability of information. However, 
the presence of asbestos-related diseases (asbestosis, 
peritoneal and retroperitoneal pathologies, although it 
is not possible to exclude misclassification phenomena 
for the latter) documents an exposure that cannot be 
underestimated. In favour of an important exposure 
there is also the description of the working cycle, de-
scribed in the Supplementary Material available online. 

The figure relating to lung cancer may indicate, also, 
a different smoking habit between the two sexes. In 
both sexes there is a statistically significant defect in 
cardiovascular diseases, and a not significant reduction 
in the risk of chronic and obstructive pulmonary diseas-
es (COPD): these two groups of diseases are of inter-
est, being cigarette smoking a common risk factor [19]. 
The healthy worker’s effect, previously mentioned, and 
a reduced smoking habit could underlie these results, 
with varying, unanalyzable impact.

CONCLUSIONS
The present study shows excesses of mortality from 

asbestos-related causes in the investigated cohort of 
asbestos cement plant workers, particularly in men. 
Despite some limitations of the study, high asbestos ex-
posure levels in workplace could be confirmed. These 
results could contribute to update the estimates of the 
health impact of occupational asbestos exposure in Ita-
ly and in the world and to draw up suitable public health 
interventions, including social security and welfare, at 
local level.

Conflict of interest statement
The Authors declare that there are no conflicts of in-

terest.

Received on 19 September 2023.
Accepted on 25 March 2024.

REFERENCES

1. IARC International Agency for Research on Cancer. Ar-
senic, metals, fibres, and dusts. IARC Working Group on 
the Evaluation of Carcinogenic Risks to Humans. IARC 
Monogr Eval Carcinog Risks Hum. 2012;100(Pt C):11-
465.

2. Selikoff IJ, Lee DHK. Asbestos and disease. New York, 
NY: Academic Press; 1978.

3. Stayner L, Welch LS, Lemen R. The worldwide pandemic 
of asbestos-related diseases. Annu Rev Public Health. 
2013;34:205-16. 

4. Lin RT, Takahashi K, Karjalainen A, et al. Ecological as-
sociation between asbestos-related diseases and historical 
asbestos consumption: an international analysis. Lancet. 

2007;369:844-9.
5. Italia. Legge 27 marzo 1992, n. 257. Norme relative alla 

cessazione dell’impiego dell’amianto. Gazzetta Ufficiale 
– Serie Generale n. 87, 13 aprile 1992, Suppl. Ordinario 
n. 64. Available from: https://www.gazzettaufficiale.it/eli/
id/1992/04/13/092G0295/sg.

6. Virta RL. Worldwide asbestos supply and consumption 
trends from 1900 through 2003: US Geological Survey 
Circular 1298. Reston, VA: US Geological Survey; 2006. 
Available from: http://pubs.usgs.gov/circ/2006/1298/in-
dex.html.

7. Albin M, Magnani C, Krstev S, et al. Asbestos and can-
cer: An overview of current trends in Europe. Environ 



Mortality asbestos workers cohort study

O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

125

Health Perspect. 1999;107(Suppl 2):289-98.
8. Mirabelli D, Kauppinen T. Occupational exposure to car-

cinogens in Italy: An update of CAREX database. Int J 
Occup Environ Health. 2005;11:53-63.

9. Mirabelli D, Cavone D, Luberto F, et al. Il comparto 
della produzione di cemento amianto. In: Marinaccio A, 
Binazzi A, Di Marzio D, et al. (Eds). Registro nazionale 
dei mesoteliomi: Terzo rapporto. Roma: Istituto Supe-
riore per la Prevenzione e la Sicurezza sul Lavoro; 2010. 
p. 105-23.

10. Marinaccio A, Binazzi A, Bonafede M, et al. Il Regis-
tro nazionale dei mesoteliomi: Sesto rapporto. Milano: 
INAIL; 2018. Available from: https://www.inail.it/cs/
internet/docs/alg-pubbl-registro-nazionale-mesoteliomi-
6-rapporto.pdf.

11. Ferrante D, Chellini E, Merler E, et al. Italian pool of 
asbestos workers cohorts: Mortality trends of asbestos-
related neoplasms after long time since first exposure. 
Occup Environ Med. 2017;74(12):887-98.

12. Luberto F, Ferrante D, Silvestri S, et al.; working group. 
Cumulative asbestos exposure and mortality from asbes-
tos related diseases in a pooled analysis of 21 asbestos 
cement cohorts in Italy. Environ Health. 2019;18(1):71. 
doi: 10.1186/s12940-019-0510-6

13. Inserra A, Romano S, Ramistella EM, et al. Rischio ami-
anto in una fabbrica di manufatti in eternit. In: Battista 
G, Giglioli S, Longini L. Atti del seminario internazionale 

aggiornamenti in tema di neoplasie di origine professio-
nale: Siena 19-21 novembre 1991. Ospedaletto, Trento: 
Editrice Universitaria Litografia Felici, 1992. p.115-22.

14. Pirastu R, Ranucci A, Consonni D, et al. Reference 
rates for cohort studies in Italy: An essential tool in oc-
cupational and residential cohort studies. Med Lav. 
2016;107:473-7.

15. Checkoway H, Pearce NE, Crawford-Brown DJ. Re-
search methods in occupational epidemiology. New York: 
Oxford University Press; 1989. p. 78-9, 86-91.

16. Bruno C, Comba P, Maiozzi P, et al. Accuracy of death 
certification of pleural mesothelioma in Italy. Eur J Epi-
demiol. 1996;12:421-3.

17. Gorini G, Merler E, Chellini E, et al. Is the ratio of pleu-
ral mesothelioma mortality to pleural cancer mortality ap-
proximately unity for Italy? Considerations from the old-
est regional mesothelioma register in Italy. Br J Cancer. 
2002;86:1970-1.

18. Comba P, Merler E, Pasetto R. Asbestos-related diseases 
in Italy: Epidemiologic evidences and public health is-
sues. Int J Occup Environ Health. 2005;11:36-44.

19. Eriksson B, Backman H, Ekerljung L, Axelsson M, 
Lindberg A, Rönmark E, Lundbäck B. Pattern of car-
diovascular comorbidity in COPD in a country with low-
smoking prevalence: Results from two-population-based 
cohorts from Sweden. COPD. 2018;15(5):454-63. doi: 
10.1080/15412555.2018.1535580



O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

126

Key words
• tobacco dependence
• nicotine dependence 
• smoking cessation
• antismoking helpline

The Italian National Institute of Health 
helpline to quit tobacco and nicotine 
dependence: 20 years of activity
Luisa Mastrobattista, Renata Solimini, Guido Mortali, Rosilde Di Pirchio,  
Graziella Lanzillotta, Piergiorgio Massaccesi, Claudia Mortali, Simona Pichini  
and Ilaria Palmi

Centro Nazionale Dipendenze e Doping, Istituto Superiore di Sanità, Rome, Italy

Ann Ist Super Sanità 2024 | Vol. 60, No. 2: 126-133
DOI: 10.4415/ANN_24_02_07

Abstract
Introduction. Tobacco use is one of the world’s leading preventable causes of death and 
is a major preventable risk factor of non-communicable diseases. Although smokers are 
aware of the health risks, their attempts to quit often fail, primarily due to the strong 
nicotine and/or tobacco dependence. Antismoking helplines have become an integral 
part of tobacco control efforts in many countries. In Italy, the ISS Antismoking Helpine 
is active since 2000.
Material and methods. The professional staff of the ISS Antismoking Helpline have 
gathered socio-demographic and smoking-related data via an electronic form, related to 
the received calls. The collected data have been processed in a dedicated database and 
analyzed to monitor the use and the quality of the service. In this study, a descriptive sta-
tistical analysis was conducted to inform about the activity of the helpline over the years. 
Results. From May 2003 to June 2023 the helpline received 99,423 calls. Most smokers 
called to receive “support to quit” (82.6%). Counselling was provided in 11.4% of cases, 
and in the last two years has been strongly increased (40.0% of cases). The percentage of 
users requesting information on emerging tobacco and nicotine products is 1.2%, even if 
in 2023 this percentage has risen significantly (6.0%). Two legislative measures (in 2012 
and in 2016) required to add the helpline number to all packets of tobacco cigarettes. 
Accordingly, the offer of counselling increased from 2.6% to 12.2%. 
Conclusions. The available resources in tobacco control, including the helpline, are still 
not sufficient to meet all the users needs. Adequate policies and stable funding to fight 
tobacco and nicotine dependence need increased commitment from government institu-
tions to ensure equal access to treatments for all Italian citizens.

INTRODUCTION
Tobacco smoking is the main cause of preventable 

mortality worldwide: every year more than 8 million 
deaths are attributed to tobacco smoking, including 
around 1.2 million deaths from exposure to second-
hand smoke. There is no safe level of exposure to tobac-
co (https://www.who.int/news-room/fact-sheets/detail/
tobacco). In Italy, 10.5 million people are smokers are 
(20.5% of the population): 6.3 million males (25.1%) 
and 4.4 million females (16.3%) [1]. It is estimated that 
17% and 6% of the total amount of deaths were attrib-
utable to smoking in Italian males and females, respec-
tively [2].

Because of the governments efforts in high-income 
countries, the last decade has witnessed some profound 
changes in the global market for tobacco products and 

many countries have seen a steady decrease in the prev-
alence of tobacco use [3]. Accordingly, new devices, 
such as electronic nicotine delivery systems (ENDS or 
e-cigarettes) or heated tobacco products (HTPs) have 
appeared on the market, becoming increasingly popu-
lar among consumers [4]. Users are attracted both by 
their design and by the tobacco industry’s claims that 
such products contribute to “harm reduction” in cur-
rent smokers. Unfortunately, the long-term health risks 
are still unknown and it is highly probable that they lead 
or maintain nicotine dependence [5]. Anyway, it is im-
portant to understand how they affect the behavior of 
smokers who wish to quit, adult non-smokers and the 
young people who never started to smoke. In Italy, e-
cigarettes users (occasional+habitual) are 2.5% popula-
tion (about 1,300,000 people). Instead, HTPs are used 

Address for correspondence: Guido Mortali, Centro Nazionale Dipendenze e Doping, Istituto Superiore di Sanità, Viale Regina Elena 299, 00161 
Rome, Italy. E-mail: guido.mortali@iss.it.
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(regularly or occasionally) by 3.7% Italian population, 
approximately 1,900,000 people. These products are 
mainly used by smokers in association with the tradi-
tional cigarettes (dual users), adding to the harm of 
smoking, the health risk from the use of these new elec-
tronic devices [1]. 

Conventional cigarettes, e-cigarettes and HTPs con-
tain nicotine. Nicotine is strongly addictive: it is estimat-
ed that a quarter of teenagers can become dependent 
upon it after smoking just three or four conventional 
cigarettes, and after smoking five packs, nearly 60% are 
dependent [6]. People addicted to nicotine, can greatly 
benefit from a range of effective tobacco cessation in-
terventions. Without cessation support, only around 4% 
of attempts to quit tobacco are successful [7]. Tobacco/
nicotine dependence may need persistent and repeated 
therapeutic interventions (either pharmacological or 
behavioural, even combined), as well as long- term fol-
low-up until complete cessation is achieved [8].

The article 14 of the WHO Framework Convention 
on Tobacco Control (WHO FCTC) states that “each 
party shall take effective measures to promote cessation 
of tobacco use and adequate treatment for tobacco de-
pendence” and “all parties should offer easily accessible 
and free quitlines in which callers can receive advice 
from trained cessation specialists” [9].

In many countries worldwide there are toll-free num-
bers known as “quitlines” or “helplines” to help smokers 
in quitting their dependence (https://www.who.int/cam-
paigns/world-no-tobacco-day/2021/quitting-toolkit/toll-
free-quitlines), providing easily accessible screening, 
counselling, call backs, mailing materials and referrals 
to community resources such as tobacco cessation ser-
vices and support groups. Some quitlines also provide 
Internet and medication support, recorded messages, 
and automated responses via e-mail and text [10]. 

One important advantage of quitlines is their acces-
sibility: they are particularly helpful for people with lim-
ited mobility and those who live in rural or remote areas 
[11]. 

Tobacco quitlines were developed during 1980s in 
UK, Australia and the United States [10]. In 1985 and 
1988, call‐in services were established in the Australian 
state of Victoria and in England, respectively. Quit Vic-
toria and UK quit were the first broadly accessible tele-
phone lines dedicated exclusively to helping smokers 
quit and had roles in the later development of quitlines 
in Australia and Europe [12]. 

From December 15, 2011 until May 31, 2013 (web-
site maintained until June 20, 2015), the North Ameri-
can Quitline Consortium developed and implemented 
the pilot project Global Quitline Network, dedicated 
to supporting nations with new quitlines, and to imple-
menting WHO FCTC cessation-related obligations 
(https://www.naquitline.org/page/GQN).

Currently, there are scores of publicly supported quit-
lines around the world. They exist in states as USA, 
Canada and Australia, in most European countries, 
and in several other parts of the world. As to Europe, 
according to the WHO, almost all 27 European Union 
Member States (EU MS) have a quitline, with the ex-
ception of Cyprus, Greece, Lithuania, and Portugal. The 

quitline in France is not toll-free (https://www.who.int/
campaigns/world-no-tobacco-day/2021/quitting-toolkit/
toll-free-quitlines). Smokers that use quitlines increase 
their absolute quit rate by 4 percentage points, which 
represents a doubling of success compared to those who 
attempt to quit without support [13]. This rate can be 
further increased if the quitline is “proactive” and coun-
sellors make follow-up calls to potential tobacco quitters. 

This paper describes the results of 20 years of ac-
tivities of the Antismoking Helpline (Telefono Verde 
Fumo, TVF), of the National Centre on Addiction and 
Doping (Centro Nazionale Dipendenze e Doping) at 
the Italian National Institute of Health (Istituto Supe-
riore di Sanità, ISS).

MATERIAL AND METHODS
The TVF service was established in 2000 and has been 

providing services that include current legislation infor-
mation, counselling, cessation-related information and 
self-help quit tools to help smokers who wish to quit, to 
support the people in their fight against second-hand 
smoke, and to facilitate health promotion activities. ISS 
was the first public authority to use the toll-free helpline 
addressed to the population and specific targets with 
the aim to constitute a bridge between the citizen and 
the healthcare system [14]. The TVF has been set up 
not only to support smokers to quit, but also to pro-
vide counselling and information to no-smokers (with 
the aim to suggest the strategies for protection from 
second-hand smoke), health professionals, social work-
ers, teachers, public institutions (the latter with the aim 
to cooperate in carrying out studies and health protec-
tion campaigns). Psychologists skilled in the telephone 
counselling and in the tobacco-related issues use the 
communicative-relational operating model of telephone 
communication, a specific method of telephone com-
munication in public health, to provide evidence-based 
information or to help users in recognizing personal, 
familiar and environmental resources to make their 
own decisions and informed choices to modify their 
behavior. In this method, technical-scientific and rela-
tional-communication skills are combined to ensure a 
customized intervention on the individual needs, within 
a welcoming and not judgmental approach.

The TVF operates Monday to Friday, 10 am to 4 pm, 
with voicemail active outside these hours and on public 
holidays. The calls are anonymous and free of charge. 
Upon receiving a call, the professional staff gather so-
cio-demographic and smoking-related data via an elec-
tronic form. The collected data are then processed in 
a dedicated database and analyzed to monitor the use 
and the quality of the service to inform policy decisions, 
and support practitioners and researchers in designing 
effective interventions.

Reference legislative framework 
The actions of TVF have taken place within the con-

text of two recent EU legislative measures. In 2012 Italy 
adopted the EU Directive 2012/9/EU, which required 
the inclusion on tobacco packets of additional warnings 
from the specific list of fourteen warnings set out in the 
Annex of the Directive [15]. As the specific warning 
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“Quit smoking stay alive for those close to you” had to 
be completed by a reference to the telephone number/
web site of the helpline/cessation service, the TVF has 
been added in rotation on the packets. In 2016, Italy 
adopted the EU Tobacco Product Directive 2014/40/
EU [16], which established that each unit packet must 
carry combined health warnings, including information 
on how to quit smoking (e.g., telephone numbers, e-
mail addresses or websites). Therefore, the TVF has 
been added to all packets.

Reactive and proactive counselling
TVF offers the possibility of choosing a path to stop 

smoking, consisting of several telephone sessions, based 
on reactive or proactive counselling. In the reactive 
mode it is the smoker who calls back according to the 
shared calendar, maintaining anonymity. In the proac-
tive mode the user has to leave anonymity to be called 
back and followed by the same professional through-
out the support process. In both reactive and proactive 
modes, a schedule of phone sessions with the specialist 
is planned to develop the necessary skills in the individ-
ual to activate processes of change and empowerment, 
and to guide them through the stages of change prepa-
ration, abstinence, and maintenance. The protocol is an 
adaptation of the methodology proposed by the WHO 
[10] and combines elements of problem solving and 
coping strategies, with elements of emotional and mo-
tivational support. 

Smoking cessation services (SCS) updates
Since 2000, the TVF has been taking a census and 

updating the network of SCS, to provide citizens with 
up-to-date information on the registry of services, the 
assistance provided, and how to access them. All the 
services belong to the National Health Service, to the 
Italian League Against Cancer (Lega Italiana per la 
Lotta contro i Tumori, LILT) or to the “private social” 
sector.

The SCS offer specialized and diversified paths to 
quit smoking mainly providing evidence-based interven-
tion such as pharmacotherapies, individual and group 
counselling, with the assistance of a multidisciplinary 
team of professionals including physicians, nurses and 
psychologists. 

Recently, the online platform “Smettodifumare” 
(“quitsmoking”) website (https://smettodifumare.iss.it/
it/) was launched, primarily dedicated to those ready to 
quit smoking and also to those who are still considering 
it. Thanks to this new platform, smokers can now use 
the updated geolocated map to identify the SCS that 
best meets their needs. 

Collection of information on emerging tobacco  
and nicotine products

Recently TVF started to monitor how people per-
ceive these emerging tobacco and nicotine products 
and how they affect the behaviour of smokers who wish 
to quit, adult non-smokers and the young people who 
have never started smoking, and to provide scientific 
information about their safety and health risks on the 
long-term. 

RESULTS
Although TVF has been active since 2000, the follow-

ing results cover the period 2003-2023, as callers data 
has been systematically collected since 2003. From May 
2003 to June 2023 the helpline received 99,423 calls, 
excluding inappropriate calls (n=14,806). Therefore, 
our descriptive analysis concerned a total of 84,617 
calls. Trend overtime of the calls is shown in Figure 1.

The calls came from all over the national territory, 
with the North being the most represented region in 
Italy (33.4% of total calls). Most callers were smokers 
themselves (86.4%), although other calls were from 
family and friends seeking help for their loved ones to 
quit smoking (5.7%) (Table 1).

Two-thirds of the users were male (62.4%) and all age 
groups were represented, although the 46-55 age group 
was the most represented (15.7%). Specifically, 25.2% 
of callers were up to 35 years old (4.7% young people 
<18 years old), 43.4% were adults 36-65 years old and 
14.3% were over 65 years old (2.8% >75 years old). 

Most smokers contacted the helpline to receive “sup-
port to quit smoking” (82.6%). The 7.7% callers asked 
for information about SCS (e.g., how to access them, 
their smoking cessation programs), while 2.3% re-
quested health information, therapies and legislation. 
The 1.1% of callers asked for information about new 
tobacco and nicotine products. 

The TVF number was found by 79.4% of the callers 
on the cigarette pack. 

Reactive and proactive counselling
Among the services offered by the TVF, the direct in-

tervention of the specialist (providing counselling and 
self-help material) concerned 23.3% of the users: in 
particular, counselling was provided in 11.4% of cases, 
although in the last two years has been significantly 
increased by 40.0%. Moreover, the offer of counsel-
ling increased from 2.6% (period 1) to 12.2% (period 
2).  Health information represented 18.0% of the to-
tal information provided by the helpline staff (Table 2). 
Reactive counselling has been implemented on an ex-
perimental basis from 2019, while proactive counselling 
has been implemented from 2020. Currently, the num-
ber of smokers enrolled is too small to proceed with an 
evaluation of the intervention. Since 2018, the number 
of calls per year has experienced a decrease (Figure 1), 
likely due to both the increase in the average duration 
of each call, i.e., from about 3 minutes (2003-2018) to 
approximately 7 minutes (2019-2023), and the imple-
mentation of reactive and proactive counseling.

Reference legislative framework
In order to assess the impact of the two legislative 

measures above described [15, 16], the TVF calls were 
divided into two periods, corresponding to the entry into 
force of the two acts: from 2nd of May 2003 to 31th of De-
cember 2012 (period 1) and from 1st of January 2013 to 
30th of June 2023 (period 2) (Table 1 and Table 2).

A significant increase in the number of calls from 
smokers was observed: 65.6% in period 1, rising to 
90.2% in period 2.

As regards to the gender, the male callers increased 
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Table 1 
Italian Antismoking Helpline (Telefono Verde Fumo, TVF): main characteristics of the users (from the 2nd May 2003 to the 30th June 
2023)

Total period
(2nd of May 2003-30th of 

June 2023)

Period 1
(2nd of May 2003-31th of 

December 2012)

Period 2
(1st of January 2013-

30th of June 2023)

   Number 
(N)

Percentage 
(%)

Number
 (N)

Percentage 
(%)

Number 
(N)

Percentage 
(%)

TOTAL CALLS*  84,617      

Gender Male 52,787 62.4 6,272 48.1 46,515 65.0

Female 31,830 37.6 6,762 51.9 25,068 35.0

Age <18 3,984 4.7 98 0.8 3,886 5.4

18-25 8,796 10.4 363 2.8 8,433 11.8

26-35 8,563 10.1 1,216 9.3 7,347 10.3

36-45 11,799 13.9 1,913 14.7 9,886 13.8

46-55 13,298 15.7 1,417 10.9 11,881 16.6

56-65 11,668 13.8 927 7.1 10,741 15.0

66-75 8,050 9.5 271 2.1 7,779 10.9

>75 2,390 2.8 30 0.2 2,360 3.3

Not indicated 16,069 19.0 6,799 52.2 9,270 13.0

Geographic 
area of callers

North-west 18,697 22.1 3,222 24.7 15,475 21.6

North-east 9,585 11.3 1,344 10.3 8,241 11.5

Centre 16,403 19.4 2,720 20.9 13,683 19.1

South 20,294 24.0 2,336 17.9 17,958 25.1

Islands 9,863 11.7 1,160 8.9 8,703 12.2

Not indicated 9,775 11.6 2,352 17.3 7,423 10.4

Type of callers Smoker 73,086 86.4 8,548 65.6 64,538 90,2

Relative/friend 4,784 5.7 1,538 11.8 3,246 4.5

Former smoker 873 1.0 641 4.9 232 0.3

Other 3,140 3.7 1,733 13.3 1,407 2.0

Not indicated 2,734 3.2 574 4.4 2,160 3.0

Main areas of 
interest§

Quit smoking 75,687 82.6 11,469 88.0 64,218 81.7

Smoking cessation services (SCS) 7,048 7.7 391 3.0 6,657 8.5

Information (health, therapy, 
legislation)

2,115 2,3 312 2.4 1,803 2.3

Emerging tobacco and nicotine 
products ***

980 1.1 Undetected Undetected 980 1.2

Other 2,841 3.1 338 2.6 2,503 3.2

Not indicated 3,012 3.3 524 4,0 2,488 3.2

Source Packet of cigarettes 67,203 79.4 1 0.01 67,202 93.9

Health professional 732 0.9 348 2.7 384 0.5

Relatives/friends 722 0.9 574 4.4 148 0.2

Informational materials 941 1.1 701 5.4 240 0.3

Internet 1,846 2.2 434 3.3 1,412 2.0

Magazine/newspaper** 3,885 4.6 3,503 26.8 382 0.5

Radio/TV** 1,192 1.4 1,104 8.5 88 0.1

Other 674 0.8 162 1.2 512 0.7

Not indicated 7,422 8.8 6,221 47.7 1,201 1.7

*The total number relates only to appropriate calls, counselling sessions or dropped phone calls; **Data collected up to 07/11/2022; ***Data collected from 
October 2015; § The user’s request may include more than one area of interest.
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from 48.1% to 65.0%, and female callers decreased 
from 51.9% to 35.0%.

With respect to the age, there was a significant in-
crease of calls from young people <18 (from 0.8% to 
5.4%) and from those aged 18-25 (from 2.8% to 11.8%). 
The number of calls from older users also increased in 
period 2: from 2.10% to 10.9% for those aged 66-75, 
and from 0.2% to 3.3% for those aged over 75.

Following the two legislative measures, the callers 
who found the telephone number on the cigarette pack-
ets increased from 0.01% to 93.9% in period 2, when 
the telephone number was added to all packets.

Smoking cessation services (SCS)
The first SCS began operating in the end of the 90s 

[17], although from 2000 the TVF has been taking a 
census and updating the network of SCS. Their num-
ber increased steadily between 2000 and 2010 but then 
they declined between 2011 and 2018. From 2019 
onwards, there was a significant decrease in SCS, that 
reached the lowest number in 2022 (n=223).

The last census was concluded in May 2023 and 241 
“services” were detected, that is an increasing number 
compared to the last year (Figure 2).

In the SCS multidisciplinary team, the most repre-
sented professionals are physicians (36%), psycholo-
gists (21%) and nurses (18%).

The SCS included integrated interventions: counsel-
ling was the first proposal (97.0%), followed by pharma-
cotherapy (91.0%), individual psychotherapy (39.0%), 
group psychotherapy (35.0%), and psychoeducational 
groups (32.0%).

The SCS can be accessed in several ways and through 
different forms of contributions: some of them are com-
pletely free of charge and others require the payment of 
the healthcare ticket.

Collection of information on emerging tobacco  
and nicotine products

The TVF has been collecting information on emerg-
ing products since October 2015. It was undetected in 
period 1 and considering only period 2, this percentage 
is 1.2%. In addition, the percentage of users requesting 
information on these products has risen significantly in 
the last year (6.0% in 2023). The most frequent ques-
tions are related to the safety of the devices, whether 
they are less harmful to health than conventional ciga-
rettes, whether they help to quit smoking, their nico-
tine content. The latest survey (April 2022 - May 2023) 
about the callers, has shown that 57% of users have 
made at least one attempt to quit smoking. Among 
those who specified how they attempted to quit, nine 
out of ten did it on their own: the majority by discard-
ing the cigarette pack (82.0%) or reducing the number 

Table 2
Italian Antismoking Helpline (Telefono Verde Fumo, TVF) offer, from the 2nd of May 2003 to the 30th June 2023*

Total period
(2nd of May 2003-30th of 

June 2023)

Period 1
(2nd of May 2003-31th of 

December 2012)

Period 2
(1st of January 2013-30th 

of June 2023)

Number  
(N)

Percentage 
(%)

Number
(N)

Percentage 
(%)

Number 
(N)

Percentage 
(%)

Direct 
action

Counselling 14,082 11.4 260 2.6 13,822 12.2

Self-help tools 14,633 11.9 1,824 18.2 12,809 11.3

Territory 
orientation

Smoking cessation services (SCS) 48,472 39.4 4,693 46.8 43,779 38.7

Health professional 4,500 3.7 391 3.9 4,109 3.6

Information Therapies 4,569 3.7 130 1.3 4,439 3.9

Legislation 1,239 1.0 521 5.2 718 0,6

Health 22,136 18.0 391 3.9 21,745 19.2

Other 9,472 7.7 1,174 11.7 8,298 7.3

Not indicated 3,918 3.2 651 6.5 3,267 2.9

* The offer can include more than one type of information.

Figure 1
Trend in time of the number of calls (2003-2023).
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of smoked cigarettes (13.0%), 10.0% unsuccessfully at-
tempted to quit using an electronic cigarette or a heat-
ed tobacco product (3.0%).

DISCUSSION
Among the treatments to quit smoking, pharmaco-

therapy combined with behavioural support has been 
shown to be effective [8]. In addition, toll-free helplines 
can provide information and support to smokers in quit-
ting: people can use these services by calling or by sign-
ing up to receive calls from counsellors. Some tobacco 
cessation quitlines (such as in UK) have pioneered 
telephone support for smokers willing to quit. Indeed, 
according to the statistics on NHS stop smoking ser-
vices in England (April 2022 to March 2023), among 
the reported number of quit attempts by smokers, the 
most common intervention is telephone support, with 
53% of those setting a quit date utilizing this inter-
vention (https://digital.nhs.uk/data-and-information/ 
publications/statistical/statistics-on-nhs-stop-smoking-
services-in-england/april-2022-to-march-2023-q4/part-
2---stop-smoking-services). In 2021, the Tobacco Con-
trol Scale (TCS) [18] presented the findings of a survey 
on tobacco control efforts in 37 European countries 
[19]. The TCS assessed the implementation of tobacco 
control policies at the country level, assigning points to 
each policy, with a maximum score of 100. Cessation 
support has a maximum score of 10 points, with quit-
lines contributing a score of 2 points. Italy achieved an 
overall score of 6 for this policy, accordingly the expect-
ed score for the quitline indicator is 2/2, including an 
additional point for counsellors responding for at least 
30 hours a week. Several EU MS have not yet imple-
mented a quitline, along with some non-EU countries 
such as Norway, Serbia, Bosnia & Herzegovina.

All these helplines have their own specific charac-
teristics that depend on the geographical place, on the 
professionals involved and on the specific objectives 
of the service. Indeed, most helplines provide servic-
es through proactive counselling and in this case the 
counsellors use outbound calls. The outbound service, 
which often entails multiple follow-up sessions, is typi-
cally scheduled by agreement with the smoker. In this 

concern, the efficacy of such proactive interventions 
has been established by randomized controlled trials. 
The TVF provides services through reactive counselling, 
in which the smoker calls back for assistance and since 
2020 has provided outbound counselling calls.

One of the strengths of the TVF, like most of the quit-
lines, is the anonimity and that is free of charge. Al-
though most quitlines in Europe are free, some of them 
are not, such as in the case of the Queensland Quitline 
in Australia (https://www.quithq.initiatives.qld.gov.au/
how-to-quit/get-help-from-quitline/about-quitline-ser-
vices/success-rate).

ISS TVF targets not only smokers willing to quit, but 
also all stakeholders related to tobacco and nicotine 
dependence as well as health professionals, educators, 
people concerned about the effects of second-hand 
smoke or parents seeking help for their teens.

The type of TVF callers has changed over the years: 
while smokers represented the 86.4% users during the 
reporting period (2003-2023), it is evident how they 
have significantly increased following the introduction 
of legislation requiring tobacco companies to include 
the toll-free number on all cigarette packs. Indeed in 
the years 2013-2023, smokers increased by 24.6 per-
centage points compared to the previous period (2003-
2012). The widespread diffusion of the TVF number 
on cigarette packs motivated smokers to call. Users’ re-
quests about how to stop smoking and how to contact 
SCS amount to 90.3%: this percentage remains rela-
tively constant both before and after the enforcement 
of the two legislative measures (91.0% period 1; 90.2 
period 2).

TVF callers are mainly men, probably because of the 
higher prevalence of male smokers in Italy [1].

Interventions to prevent and treat tobacco and nico-
tine dependence are more difficult to implement in 
young people and the elderlies due to their specific 
characteristics: the former are less inclined to quit, the 
latter have more difficulties to access the SCS. The TVF 
number on cigarette packet has widened the target 
group also to these “extreme” age groups, i.e., young 
people <18 and the elderly r >65: the number of calls of 
these age groups increased fivefold.

Figure 2
Trend of number of operative Italian smoking cessation services (2000-2023).
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The TVF number on cigarette packets has funda-
mentally changed the way users access helpline in-
formation: while until 2012 newspapers, radio and/or 
television accounted for 26.8% and 8.5% respectively, 
these percentages became residual from 2013 (0.5% 
and 0.1% respectively), so that this data were no longer 
collected from 2022 onwards. This fact shows how the 
way in which the same information is provided (ciga-
rette packs vs media), influences the type of users of the 
service (smokers, young people and the elderly, more 
males than females).

The TVF offers counselling to about 11.4% of callers. 
This type of direct intervention has increased in period 
2 (12.2%) compared to period 1 (2.6%), although this 
increase is mainly in the last two years (40%). Unfortu-
nately, this activity is not sufficient to meet all the users 
needs. Hence, the continuity between the TVF and the 
local healthcare units, in particular the SCS, is a funda-
mental part of continuity of care.

Smoking prevalence [20] and use of e-cigarettes [21] 
substantially changed due to the COVID-19 lockdown 
in Italy. During the lockdown period (March 1, 2020, 
to April 30, 2020), the total number of calls was 1,457 
(33 a day) and the duration of calls increased from 8 
minutes to 15 minutes, with users expressing concerns 
about the combined effects of smoking and COV-
ID-19. Moreover, smokers followed by the SCS asked 
for support from the TVF as the SCS suspended their 
activity, while other smokers considered the lockdown 
as an opportunity to take care of themselves and try to 
stop smoking.

Since the beginning SCS increased considerably be-
tween 2000 and 2010. However, despite the constant 
activation of new SCS, others are being closed, result-
ing in an overall decrease of their number in the last 
years. The recent COVID-19 pandemic has redirected 
most healthcare professionals towards its battle. In 
2022, SCS reached the lowest number since 2001.The 
distribution of SCS is not homogeneous across the 
Italian territory: 61.0% of services are in the North, 
17.0% in the Centre and 22% in the South and the 
Islands [22], which makes it difficult for many citizens 
to access treatment. SCS are not always free of charge 
but sometimes require some kind of payment (e.g., 
healthcare ticket), the economic commitment repre-
sents another discriminating factor to access treat-
ment. The diffusion and the use of emerging products 
is strongly increasing in the last few years. This is re-
flected in a significant increase in the number of calls 
requesting information about them. Many users ask 
whether they are useful for smoking cessation: the cur-
rently available scientific evidence does not allow a de-
finitive sentence. The Italian clinical practice guideline 
for the treatment of tobacco and nicotine dependence 
suggests that e-cigarettes (with or without nicotine) 

should not be used compared to pharmacotherapy 
(e.g., nicotine replacement therapy or NRT, vareni-
cline) or counselling. In addition, due to the lack of 
a scientific reference literature, the guideline has in-
troduced a specific note for HTPs, advising that they 
should not be used for the treatment of tobacco and 
nicotine dependence [8].

CONCLUSIONS
The TVF is a complementary strategy to an overall 

tobacco and nicotine control policy and its effectiveness 
is related to the extent to which it provides accessible 
and acceptable quality services for smokers willing to 
quit. Besides, it can provide correct and scientific in-
formation for non-smokers, health care professionals, 
teachers, social workers, and users of emerging prod-
ucts. TVF is broadly accepted by the public, because 
it eliminates barriers to access, such as transportation 
issues and the inability to afford treatments. TVF has 
the fundamental characteristics of removing socio-eco-
nomic barriers that affect people and of being linked to 
the territory, with a direct channel with SCS. The TVF 
is set up in a Public Institution and the counsellors are 
employed to provide information and to support smok-
ers to quit, by offering reactive or proactive telephone 
counselling. Unfortunately, the available resources are 
still not sufficient to meet all the users needs.

TVF could better respond to the numerous requests 
for help by increasing the number of counsellors able 
to promptly take care of the user and reduce telephone 
waiting times. Moreover, SCS are steadily declining and 
are unequally distributed throughout the country to ad-
dress the multiple requests from users. Pharmacother-
apy is not free of charge, and SCS sometimes require 
some kind of payment as healthcare ticket, making dif-
ficult for several citizens to have access to treatment.

Policies to fight tobacco and nicotine dependence are 
complex and multifactorial, and they need increased 
commitment from government institutions to ensure 
equal access to treatments for all Italian citizens.
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Abstract
Introduction. During COVID-19 pandemic, cleaning/disinfection activities were highly 
recommended. This study summarizes the state of art and estimates the prevalence of 
dangerous exposures to specific chemicals managed by Poison Centers (PCs) from all 
over the world during 2020 vs 2019, trying to overcome the critical aspects of the product 
categorization systems used by PCs.
Materials and methods. A systematic research was conducted in 3 major databases and 
2 websites of PCs associations. Proportional meta-analyses were performed to estimate 
the prevalence of exposures to disinfectants, household products and hand sanitizers in 
2020 vs 2019.
Results. The pooled prevalence of exposures to disinfectants, household products and 
hand sanitizers were respectively 5.9% (95% CI 4.9-7.0) (2019: 4.4% vs 2020: 7.8%; 
p=0.22), 25.9% (95% CI 24.0-27.7) (2019: 25.0% vs 2020: 28.6%; p=0.71) and 1.6% 
(95% CI 1.3-1.9) (2019: 0.6% vs 2020: 2.8%; p<0.001). 
Conclusions. This study detected overall increases of exposures to specific chemicals in 
2020, suggesting that the awareness on topics related to the safe use of these products 
should be improved, especially during health emergencies, highlighting the need to de-
velop standardized systems to better compare data coming from PCs all over the world.

INTRODUCTION
On 2020, the whole world became aware of the 

COVID-19 health emergency, declared by WHO as 
a pandemic on 11 March 2020 (https://www.who.int/
director-general/speeches/detail/who-director-general-
s-opening-remarks-at-the-media-briefing-on-covid-
19---11-march-2020). To fight the virus transmission, 
worldwide Health Authorities (e.g., WHO, CDC) is-
sued a series of guidelines such as: physical distanc-
ing and/or strong restrictive measures (lockdown), use 
of face masks, adequate ventilation of indoor places, 
environmental cleaning and disinfection (e.g., using 
products containing sodium hypochlorite, ethanol, or 
hydrogen peroxide), and a good hand hygiene (e.g., us-

ing soap and water or, if soap and water are not avail-
able, using hand sanitizers with at least 60% alcohol). 
All these recommendations have been systematically re-
peated through the main mass media channels and, rid-
ing the wave of fear of such an emergency, have led to 
an uncontrolled and sometimes unaware use of cleaning 
and disinfection products [1]. As of today, several stud-
ies published by Poison Centers (PCs) from all over the 
world on this feature can be found in literature, vary-
ing a lot from each other in terms of PC characteristics 
(e.g., catchment area), lockdown periods, variables re-
ported, and product categorization systems used. 

The aim of this study is to summarize the state of 
art of dangerous exposures to specific Chemicals man-

Address for correspondence: Lucrezia Lanciotti, Centro Nazionale delle Sostanze Chimiche, Prodotti Cosmetici e Protezione del Consumatore, 
Istituto Superiore di Sanità, Viale Regina Elena 299, 00161 Rome, Italy. E-mail: lucrezia.lanciotti@iss.it.
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aged by PCs during the first year of COVID-19 pan-
demic and to estimate their prevalence in 2020 vs the 
same period of 2019, to understand the global phenom-
ena and to identify possible evidence-based preventive 
strategies. This study also tries to overcome the criti-
cal aspects of the product categorization systems used 
by PCs, which may lead to inhomogeneous categori-
zations, by providing three main product categories: 
disinfectants, household products and hand sanitizers. 
All data used to estimate the prevalence (2020 vs 2019) 
were extracted by articles during the review process.

MATERIALS AND METHODS
This review was conducted according to a pre-

defined protocol registered on PROSPERO 
(CRD42023389781) and it is reported according to the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines [2]. 

Search and selection process
To be included in this review, studies had to:

• be based on data coming from PCs all over the world;
• describe dangerous exposures to specific chemicals 

(ascribable to disinfectants and/or household prod-
ucts and/or hand sanitizers) occurred in 2020 – whole 
year or fractions – vs the same period of 2019;

• include all subjects exposed to disinfectants and/or 
household products and/or hand sanitizers;

• be published in English;
• be published from January 2020 to August 2023;
• provide the sufficient numerical data to estimate the 

prevalence, i.e. each study must provide the exact in-
formation on the number of calls per each product 
category (numerator) divided by the total number of 
calls received (denominator).
The decision to include studies specifically based on 

PCs data is motivated by the fact that PCs databases 
usually assess similar variables. To conduct this study 
an electronic search was made on PubMed, Web of 
Science, Google Scholar, the European Association of 
Poisons Centers and Clinical Toxicologists (EAPCCT) 
website and the American Association of Poison Con-
trol Centers (AAPCC) NPDS website. The following 
filters were applied: language “English”, publication 
date “2020/01/01 - 2023/08/31”, type of work “Pub-
lications”. 

Key words for article searches were: poison center/
centre, poison control center/centre, COVID-19 expo-
sures, disinfectants, hand, sanitizer, household prod-
uct, cleaner. A comprehensive list of studies was cre-
ated by one researcher and duplicates were removed. 
A screening based on Title and Abstract according to 
the inclusion and exclusion criteria was conducted by 
two researchers. In the eligibility step, all articles were 
evaluated through a full reading of the text. 

The selection process was conducted and reviewed by 
two researchers.

Quality appraisal
All thirteen articles included in this review [3-15] 

are descriptive studies on subjects with a known expo-
sure over a period of time. To assess the quality of the 

articles included, the JBI critical appraisal tool for as-
sessing the quality of case series studies was used [16]. 
This scale provides 10 questions by which each study is 
judged (Table 1). The possible answers are “Yes”, “No”, 
“Unclear”, “Not Applicable”. Any “No” response nega-
tively affects the overall quality of the study. 

The assessment of the methodological quality per 
each study is reported in Table 1. This step was conduct-
ed by one researcher and reviewed by two researchers. 

Data collection
Data from all studies were exported to Microsoft® 

Excel by one researcher and reviewed by a second re-
searcher. Data were extracted to assess the following 
variables: article, authors, journal, country, period of 
exposure (Period), total calls received (Total calls), 
calls disinfectants, calls hand sanitizers, calls household 
products. The characteristics of all studies included in 
this review are described in Table 2.

With reference to chemicals exposures, the catego-
rization system used to identify products can vary be-
tween each PC, leading to a possible heterogeneity 
among categories (e.g., some products can be consid-
ered borderline between disinfectants/cleaners/medical 
devices/cosmetics).

At EU level, the European Product Categorization 
System (EuPCS) has been proposed by the European 
Chemical Agency (ECHA). The EuPCS is a system fi-
nalised by ECHA to support industries in submitting 
information on a mixture they put on the market and to 
assist the statistical analyses of related poisoning cases 
(Art. 45 of Reg. (EC) No. 1272/2008 (CLP) [17]). As 
stated on European Chemical Agency’s (ECHA) Poi-
son Centers website, the EuPCS is used to describe ‘the 
intended use of a mixture’ for which a submission must 
be made according to Article 45 and Annex VIII of the 
CLP Regulation (https://poisoncentres.echa.europa.
eu/it/eu-product-categorisation-system). A first version 
of the EuPCS was published on 20 March 2018 on 
ECHA’s Poison Centers website. As of today, the last 
version is the 4.0 published in February 2023.

A clear advantage of this tool is the product assign-
ment according to the intended use, which is certainly 
easier to identify in comparison with other categoriza-
tions based, for example, on chemical structures or an-
timicrobial activities. Furthermore, some product cat-
egories driven by specific regulations (e.g., Reg. (EU) 
No. 528/2012 for biocidal products [18], Reg. (EC) 
No. 1107/2009 for plant protection products [19]) 
maintain their original categorization in the EuPCS, so 
that a full transferability is guaranteed. Moreover, this 
harmonized system could allow a comparison between 
statistical analyses of poisoning incidents at EU level, 
also helping to identify the need for new risk manage-
ment measures. 

Doubtlessly, this system presents limitations as well. 
Despite its accuracy, ambiguous categorizations are 
still possible. Moreover, all potentially toxic agents not 
covered by CLP Regulation (e.g., cosmetics, animals, 
plants, food, drugs, tobacco) are not included. 

Although this system seems to be useful and to bring 
advantages, it is not currently used by all EU authors in-
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cluded in the study: among eight EU studies included in 
this work, only one specifically refers to the EuPCS [8].

Categorization criteria reported by authors and the 
related categorization assigned in this review are sum-
marized in Table 3. 

The three product categories used in this review were 
conceived as follows: 
• Disinfectants. All biocidal products included in the 

Main Group of Disinfectants of Reg. 528/2012 [18] 
or included in the EuPCS categories from PP-BIO-1 
to PP-BIO-5 (same categories). According to Reg. 
(EU) No. 528/2012, a “biocidal product” is “any sub-
stance or mixture, in the form in which it is supplied 
to the user, consisting of, containing or generating 
one or more active substances, with the intention of 
destroying, deterring, rendering harmless, prevent-
ing the action of, or otherwise exerting a control-
ling effect on, any harmful organism by any means 
other than mere physical or mechanical action; any 
substance or mixture, generated from substances 
or mixtures which do not themselves fall under the 
first indent, to be used with the intention of destroy-
ing, deterring, rendering harmless, preventing the 
action of, or otherwise exerting a controlling effect 
on, any harmful organism by any means other than 
mere physical or mechanical action”. The definition 
of “disinfectants” excludes cleaning products that 
are not intended to have a biocidal effect, including 

washing liquids, powders, and similar products. All 
products named “disinfectants” without any other 
detail allowing to better identify the categorization 
are included in this category. 

• Household products. Cleaners according to the defini-
tion of Reg. (EC) No. 648/2004 on detergents (the 
Regulation is now under revision according to the 
European Commission proposal of April 28th, 2023 
[21]): “any substance or preparation containing soaps 
and/or other surfactants intended for washing and 
cleaning processes. Detergents may be in any form 
(liquid, powder, paste, bar, cake, moulded piece, 
shape, etc.) and marketed for or used in household, 
or institutional or industrial purposes. Other prod-
ucts to be considered as detergents are:
-  “Auxiliary washing preparation”, intended for soak-

ing (pre-washing), rinsing or bleaching clothes, 
household linen, etc.;

-  “Laundry fabric-softener”, intended to modify the 
feel of fabrics in processes which are to complement 
the washing of fabrics;

-  “Cleaning preparation”, intended for domestic all 
purposes cleaners and/or other cleaning of surfaces 
(e.g.: materials, products, machinery, mechani-
cal appliances, means of transport and associated 
equipment, instruments, apparatus, etc.);

-  “Other cleaning and washing preparations”, intend-
ed for any other washing and cleaning processes.”

Table 1
Methodological quality assessment according to JBI tool
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Soave PM et al., 2021 [3]  Yes Yes Yes Yes Yes No NA Yes Yes Yes

Mahmoud NF et al., 2021 [4]  Yes Yes Yes Yes Yes Yes NA Yes Yes Yes

Le Roux G et al., 2021 [5]  Yes Yes Yes Yes Yes Yes NA Yes Yes Yes

Du Plessis CE et al., 2022 [6]  Yes Yes Yes Yes Yes Yes NA Yes Yes Yes

Babić Z et al., 2020 [7]  Yes Yes Yes Yes Yes Yes NA Yes Yes Yes

Giordano F et al., 2022 [8]  Yes Yes Yes Yes Yes Yes NA Yes Yes Yes

Raffee L et al., 2021 [9]  Yes Yes Yes Yes Yes Yes NA Yes Yes Yes

Crescioli G et al., 2022 [10]  Yes Yes Yes Yes Yes Yes NA Yes Yes Yes

Gummin DD et al., 2020 [11]  Yes Yes Yes Yes Yes Yes NA Yes Yes Yes

Gummin DD  et al., 2021 [12]  Yes Yes Yes Yes Yes Yes NA Yes Yes Yes

Milella MS et al., 2021 [13]  Yes Yes Yes Yes Yes Yes NA Yes Yes Yes

Casey P, Duggan E, 2021 [14]  Yes Yes Yes Yes Yes No NA Yes Yes Yes

Vandijck D et al., 2022 [15] Yes Yes Yes Yes Yes No NA Yes Yes Yes

NA = Not applicable
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 The act of cleaning is related to the process by which 
“an undesirable deposit on the surface and/or with-
in the substrate is dislodged from the substrate and 
brought into a state of solution or dispersion” (UNI 
EN ISO 862:2006. Surface active agents). All prod-
ucts named “household products”, “home cleaning 
products”, “household cleaners”, “cleaning substanc-
es” without any other detail allowing to better identify 
the categorization are included in this category.

• Hand sanitizers. With the outbreak of COVID-19, the 
need of alcohol-based hand cleaning/sanitizing prod-
ucts quickly increased. To respond to this increasing 
demand, not only pharmaceutical companies but also 
chemical and cosmetic companies massively produced 
these items. As a result, a huge amount of different 
hand cleansers/sanitizers in various formulations (e.g., 
liquid, gel, or foam) appeared on the market, paving 
the way for ambiguities in terms of Regulation [22]. 
In fact, when the primary function stated as a claim 
on products is clearly referred to a biocidal activity 
(e.g., “kill bacteria/disinfect/proven effective against vi-
ruses”), these products can be considered biocides for 

human hygiene (PT1) [18], thus intending “sanitizer” 
as a synonym of “disinfectant” (https://www.theregu-
latorycompany.com/insights-2/insight-hand-sanitiser-
cleanser-cosmetic-or-biocide). When the primary func-
tion refers to cleaning/cleansing for personal hygiene, 
these products can be considered cosmetics [23], still 
containing denatured alcohol and still being used to 
contrast COVID-19 transmission. In the context of 
COVID-19 emergency, these items were demanded 
with urgency, so the shortest way in terms of compli-
ance and market access could have been chosen. 
 Given the above, the categorization of these products 
could be strongly different at global level. In order to 
identify as rigorously as possible all products intended 
to be used on hands with cleaning/sanitizing purpos-
es, the category of “hand sanitizers” was provided. All 
products named “hand sanitizers” or “alcohol-based 
hand sanitizers” without any other detail are included 
in this category. 
 When authors reported a clear reference to PT1 Bio-
cides, these products were included in the “disinfec-
tants” category.

Table 2
Characteristics of included studies

Article Country Journal Period  
2020  
vs 2019

Total calls Calls 
disinfectants

Calls hand 
sanitizers

Calls household 
products

2019 2020 2019 2020 2019 2020 2019 2020

Soave PM et al., 
2021 [3]  

Italy Eur Rev Med 
Pharmacol 
Sci

30/01 
18/05

1,862 1,972 160 250 22 50 - -

Mahmoud NF 
et al., 2021 [4]  

Saudi 
Arabia

International 
Journal of 
Toxicology

01/01 
30/06

2,300 2,431 215 496 10 83 - -

Le Roux G et al., 
2021 [5]  

France Clinical 
Toxicology

01/03 
30/04

30,488 32,182 1,535 2,860 257 870 4,840 5,513

Du Plessis CE et 
al., 2022 [6]  

South 
Africa

SAJID 01/03 
31/08

5,508 5,137 262 274 6 156 1,268 1,280

Babić Z et al., 
2020 [7]  

Croatia Arh Hig Rada 
Toksikol

01/01 
30/06

1,165 1,206 26 87 - - - -

Giordano F et 
al., 2022 [8]  

Italy BMC Public 
Health

01/03 
31/05

2,096 2,526 186 265 6 52 1,007 1,118

Raffee L et al., 
2021 [9]  

Jordan BMJ Open 21/03 
21/05

285 544 - - 12 37 32 83

Crescioli G et al., 
2022 [10]  

Italy Internal and 
Emergency 
Medicine

01/01 
30/04

451 410 - - - - 242 267

Gummin DD et 
al., 2020 [11]  

USA Clinical 
Toxicology

01/01 
31/12

2,148,141 - 12,058 - 2,1729 - 172,344 -

Gummin DD  et 
al., 2021 [12]  

USA Clinical 
Toxicology

01/01 
31/12

- 2,128,198 - 20,010 - 37,460 - 194,950

Milella MS et al., 
2021 [13]  

Italy Journal of 
Medical 
Toxicology

09/03
31/05

408 366 - - - - 109 131

Casey P, 
Duggan E, 2021 
[14]  

Ireland Clinical 
Toxicology

01/03
31/07

4,844 5,165 - - 21 130 - -

Vandijck D et al., 
2022 [15]

Belgium Clinical 
Toxicology

01/01
31/12

60,668 65,308 728 2,578 - - - -
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Table 3
Categorization criteria of all studies included and related categorization assigned in review

Article Categorization criteria reported Categorization assigned in review

Soave PM et al., 2021 [3]  Household disinfectants = Household chemicals 
classified according to their antimicrobial 
properties (including hand sanitizers)

Disinfectants = household disinfectants (excluding hand 
sanitizers)
Hand sanitizers = extracted from the total of “household 
disinfectants”

Mahmoud NF et al., 2021 
[4]  

Disinfectants = surface disinfectants
Hand sanitizers

Disinfectants
Hand sanitizers

Le Roux G et al., 2021 [5]  Home cleaning products =
-not containing biocides
-containing bleach
-containing other biocides than bleach
Alcohol-based hand sanitizers

Disinfectants = home cleaning products containing all 
biocides (bleach and other)
Household products = home cleaning products not 
containing biocides
Hand sanitizers = alcohol-based hand sanitizers

Du Plessis CE et al., 2022 
[6]  

Antiseptic and disinfectants = environmental 
disinfectants + skin or wound antiseptics 
(including hand sanitizers) and unknown 
antiseptics
Household chemicals = including cosmetics, 
household products and handyman products

Disinfectants = environmental disinfectants + skin or 
wound antiseptics (excluding hand sanitizers) and 
unknown antiseptics
Household products = household chemicals
Hand sanitizers = extracted from the total of “skin or 
wound antiseptics”

Babić Z et al., 2020 [7]  Surface disinfectants = PT2 Reg. (EU) No. 528/2012
Hand sanitizers = PT1 Reg. (EU) No. 528/2012

Disinfectants = surface disinfectants (PT2) + hand 
sanitizers (PT1)

Giordano F et al., 2022 [8]  Disinfectants = EuPCS categories from PP-BIO-1 to 
PP-BIO-5
Cleaning, care, and maintenance products 
(excludes biocidal products) = EuPCS categories 
PC-CLN
Detergents and auxiliaries for laundry and 
dishwashing (excludes biocidal products) = EuPCS 
category PC-DET
Handwashing gel products (excludes biocidal 
products)

Disinfectants
Household products = EuPCS categories PC-CLN + PC-
DET
Hand sanitizers = handwashing gel products (excludes 
biocidal products)

Raffee L et al., 2021 [9]  Household cleaners = products containing 
ammonia, hydrochloric acid, sodium hypochlorite 
or alkaline cleaning products, drain and oven 
cleaners, etc.
Alcohol = ethanol-based cleaning solutions, hand 
sanitizers or pure ethanol as spray (not for intake).

Household products = household cleaners
Hand sanitizers = alcohol (the exact number of hand 
sanitizers could not be extracted)

Crescioli G et al., 2022 [10]  Toxic agents = sanitizer/cleaners, acids/caustic 
sodas, bleaches, machine detergents, hand 
washing detergents, other home cleaning 
products

Household products = toxic agents

Gummin DD et al., 2020 
[11]  

Cleaning substances (household) = including 
disinfectants
Hand sanitizers = ethanol based, isopropanol 
based, non-alcohol based, unknown - considered 
as a subgroup of cosmetics

Disinfectants = extracted from the total of cleaning 
substances
Household products = cleaning substances (excluding 
disinfectants)
Hand sanitizers

Gummin DD  et al., 2021 
[12]  

Cleaning substances (household) = including 
disinfectants
Hand sanitizers = ethanol based, isopropanol 
based, non-alcohol based, unknown - considered 
as a subgroup of Cosmetics

Disinfectants = extracted from the total of cleaning 
substances
Household products = cleaning substances (excluding 
disinfectants)
Hand sanitizers

Milella MS et al., 2021 [13]  Household and cleaning products Household products

Casey P, Duggan E, 2021 
[14]  

AHS = Alcohol-based hand sanitizers Hand sanitizers

Vandijck D et al., 2022 [15] Type 1 biocides (PT1 according to Reg. (EU) No. 
528/2012) = human hygiene products including 
alcohol-based hand sanitizers
Type 2 biocides (PT2 according to Reg. (EU) No. 
528/2012) = disinfectants and algaecides not 
intended for direct application to humans or 
animals

Disinfectants = type 1 + type 2
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Data synthesis
Three proportional meta-analyses were conducted to 

estimate the prevalence of exposures to disinfectants, 
household products and hand sanitizers reported by 
PCs during a specific period of 2020 vs the same period 
of 2019 (Table 2, the Period variable refers both to 2020 
and 2019). In one study, data of exposures occurred be-
fore 2020 were reported as 2018-2019 exposure period 
[5]. In this case, a mean of the exposure data in 2018-
2019 was calculated and used as comparison to 2020.

The results of meta-analyses are presented as pooled 
point estimates of prevalence with a 95% confidence 
interval. An I2 statistic quantifying between-studies het-
erogeneity was estimated. The “metaprop” routine was 
conducted in Stata Version 17. 

RESULTS
According to the inclusion and exclusion criteria and 

given the results obtained by the quality appraisal (at 
least 8/10 positive answers per study), all thirteen ar-
ticles [3-15] were included to conduct the analyses. A 
flow diagram of the study selection process is reported 
in Figure 1.

Among all, n. 8 studies contributed to estimate the 
prevalence of exposures to disinfectants and hand sani-
tizers and n. 7 studies to household products.

As shown in Table 3, the product categories reported 
in all studies vary a lot from each other. For example, 
data on disinfectants provided by Du Plessis CE et al. 

[6] is affected by the presence of “wound antiseptics”, 
which could belong to pharmaceutical agents taking 
into consideration the activity on injured skin. This 
data could not be extracted from the category “skin or 
wound antiseptics”. Regarding Raffee L et al. findings 
[9], both “household cleaners” and “alcohol” categories 
could lead to differences in the results: the first category 
does not include the alcohol-based household products 
for surfaces, which are instead included in the “alcohol” 
category, combined with alcohol-based hand sanitizers.

Given the above, a great effort was made to provide 
categories as comprehensive and rigorous as possible.

For each product category, a sensitivity analysis was 
conducted excluding the main outlier (disinfectants: 
Mahmoud NF et al. [4]; household products: Crescioli 
G et al. [10]; hand sanitizers: Raffee L et al. [9]). The 
results obtained still confirmed a higher percentage of 
exposures detected in 2020 for each product catego-
ry (disinfectants - 2019: 3.8%, 2020: 6.4%; household 
products - 2019: 20.9%, 2020: 23.3%; hand sanitizers 
- 2019: 0.6%, 2020: 2.5%).

Considering the small sample (less than 10 studies in-
cluded per each analysis), the publication bias was not 
formally assessed according to the recommendations of 
the Cochrane Handbook [24].

Disinfectants
Soave PM et al. [3], Mahmoud NF et al. [4], Le Roux 

G et al. [5], Du Plessis CE et al. [6], Babić Ž et al. [7], 

Figure 1
Study selection process flow diagram.
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Giordano F et al. [8], Gummin DD et al. [11, 12] and 
Vandijck D et al. [15] contributed to estimate this value 
(Figure 2). An increase of exposures to disinfectants was 
observed in 2020 (2019: 4.4%; 95% CI 2.5-6.8 vs 2020: 
7.8%; 95% CI 4.2-12.5), although the value does not 
reach the statistical significance (p=0.22). Mahmoud 
NF et al. [4] show the highest difference from 2019 to 
2020, with an increase of 11 percent point (pp) (2019: 
9.4% vs 2020: 20.4%). A strong heterogeneity between 
studies is observed (I2=99.9%; p<0.0001) (Figure 2).

Household products
For household products exposures, a non-statistically 

significant increase of 3.6 pp can be pointed out in 2020 
(2019: 25.0%; 95% CI 17.1-34.0 vs 2020: 28.6%; 95% 
CI 20.4-37.6; p=0.71) by analyzing data of Le Roux G 
et al. [5], Du Plessis CE et al. [6], Giordano F et al. 
[8], Raffee L et al. [9], Crescioli G et al. [10], Gum-
min DD et al. [11, 12], Milella MS et al. [13] (Figure 
3). Prevalence values for 2019 and 2020 vary a lot from 
each other, shifting from values under 10% in 2019 and 
2020 (Gummin DD et al. [11, 12]) to values over 50% 
in 2019 and 2020 (Crescioli G et al. [10]).

The I2 statistics of 99.9% (p<0.0001) (Figure 3) indi-
cates strong heterogeneity between studies.

Hand sanitizers
The prevalence of exposures to hand sanitizers was 

estimated by analyzing data of Soave PM, et al. [3], 

Mahmoud NF et al. [4], Le Roux G et al. [5], Du Ples-
sis CE et al. [6], Giordano F et al. [8], Raffee L et al. 
[9], Gummin DD et al. [11, 12], Casey P, Duggan E 
[14] (Figure 4), observing a statistically significant in-
crease of 2.2 pp in 2020 (2019: 0.6%; 95% CI 0.4-0.9 
vs 2020: 2.8%; 95% CI 2.2-3.5; p<0.001). The results 
obtained in 2019 and in 2020 seem to be generally 
similar across studies, except for Raffee L et al. [9] 
(2019: 4.2% vs 2020: 6.8%). The I2 statistics of 99.7% 
(p<0.0001) (Figure 4) indicates strong heterogeneity 
between studies.

DISCUSSION
To our knowledge, this is the first meta-analysis based 

on PCs data from all over the world with the aim of es-
timating the prevalence of dangerous exposures possi-
bly related to COVID-19 pandemic by providing three 
main product categories (disinfectants, household 
products and hand sanitizers) as inclusive and precise 
as possible. 

An increase of exposures to the three product catego-
ries in 2020 was detected, though reaching the statisti-
cal significance only for hand sanitizers (p<0.001). Some 
studies show higher prevalence with respect to others 
(e.g., disinfectants: Mahmoud NF et al. [4]; household 
products: Giordano F et al. [8], Crescioli G et al. [10]; 
hand sanitizers: Raffee L et al. [9]). This evidence is 
mainly explained by the different categorization system 
used, based either on active ingredients, antimicrobial 

Figure 2
Prevalence of exposures to Disinfectants (2020 vs 2019).
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Figure 3
Prevalence of exposures to Household products (2020 vs 2019).

Figure 4
Prevalence of exposures to Hand Sanitizers (2020 vs 2019).
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properties and/or on the main intended use of a mixture, 
leading to a possible overestimation of some values.

Despite PCs differences, comprehensive studies 
starting to appear in literature proved that COVID-19 
strongly changed calls volume and characteristics man-
aged in 2020 [25]. The fear of such an unexpected 
health emergency doubtlessly promoted wrong behav-
iors, posing health at risk [26]. On May 2020, an opt-in 
Internet panel survey aimed at characterizing knowledge 
and practices regarding household cleaning and disin-
fection during COVID-19 pandemic was conducted by 
Radhika Gharpure et al. [27]. This survey involved 502 
US adults and highlighted knowledge gaps in several 
areas, such as: safe preparation of cleaning and disin-
fectant solutions, use of recommended Personal Protec-
tive Equipment (PPE), safe storage of hand sanitizers, 
cleaners, and disinfectants. The 39% of respondents re-
ported to have implemented at least one of non-recom-
mended high-risk practices with the intent of prevent-
ing SARS-CoV-2 transmission. All these practices, like 
washing food products with bleach, applying household 
cleaning or disinfectant products to bare skin and inten-
tionally inhaling or ingesting these products, seriously 
pose health at risk and must be avoided. Analyzing data 
coming from the NPDS, Chang et al. [1] found that, 
among all cleaner products, bleaches accounted for the 
largest percentage of the increase detected in 2020. The 
American study also describes a case report of a woman 
who mixed a 10% bleach solution, vinegar, and hot water 
to wash her food. As a result, she immediately noted a 
“chlorine” smell, she developed difficulty in breathing, 
coughing, and wheezing and had to be transported to 
the Emergency Department. Dindarloo et al. [28] per-
formed a descriptive-analytical study involving 1,090 
participants with the aim of investigating the pattern of 
disinfectants use within outbreak of COVID-19 and es-
timating the adverse effects on public health. This study 
highlighted that around 60% of participants used to mix 
different kind of substances (e.g., sodium hypochlorite 
and alcohol with water) at home to create a disinfectant 
solution. The reaction of these substances could lead 
to the production of secondary compounds harmful to 
health. Only 10% of participants declared to follow the 
right way to mix chemicals, indicating an alarming trend 
that puts health at risk without even leading to effec-
tive solutions. It should be noted that two previous Eu-
ropean surveys conducted in 2014 (http://data.europa.
eu/88u/dataset/S872_74_3_EBS360) and 2018 [29] 
already highlighted a lack of knowledge about chemi-
cals, both in correctly identifying the type of chemical in 
use and in understanding and reading the instructions 
on labels, that however should report clear and true in-
formation. For example, it is known that active ingre-
dients in hand sanitizers are usually ethanol, isopropyl 
alcohol, and n-propanol, and their bactericidal and vi-
rucidal activity mainly depends on the concentration of 
alcohol [30]. Therefore, the name of the alcohol and its 
percentage should be correctly declared on labels, to in-
form consumers and ensure quality, effectiveness, and 
safety. A survey conducted in Dubai [31] proved that 
6 of the 102 tested alcohol-based hand sanitizers con-
tained undeclared methanol (which should be avoided 

in such products because of its high toxicity [32]) or a 
percentage of alcohol lower than 60%, in contrast with 
the indication given on labels. Moreover, since hand 
sanitizers are also sold in colorful packaging and seem 
to have pleasant flavors, children may be attracted to 
these products and try to lick it [33]. To avoid accidental 
exposure of unaware children that can lead to adverse 
effects, hand sanitizers should always be stored safely 
by adults [34].

CONCLUSIONS
This study confirms that COVID-19 strongly modi-

fied lifestyle habits and the exposure profile to specific 
categories of chemicals all around the world. Consider-
ing the diversity of PCs studies, a great effort was made 
to synthesize data and provide comprehensive results, 
showing non-statistically significant increases of expo-
sures to disinfectants and household products and a sta-
tistically significant increase for hand sanitizers in 2020 
at global level. The results obtained suggest the need to 
better understand how much consumers are aware of 
benefits and risks related to the use of chemicals and to 
what extent they know how to protect themselves. This 
evidence could represent an encouragement for world-
wide competent authorities to improve public health 
by increasing the awareness on specific topics, such as: 
safe use of chemicals (right and wrong behaviors), how 
to read and interpret labels, what a PPE is and how 
to use it, the necessity of keeping chemicals out of the 
reach of children. This work also highlights the need to 
develop standardized systems with the aim of compar-
ing data from PCs all over the world and allowing reli-
able epidemiological comparison. 

COVID-19 emergency has certainly increased the 
attention towards the scientific community. Therefore, 
this could represent a precious opportunity for Institu-
tions to establish even more fruitful dialogues with the 
general population, aiming at understanding difficulties 
and needs of citizens and providing increasingly clear 
and reliable answers on public health related issues.

Limitations of the study and further improvements
This work surely presents some limitations. First, the 

heterogeneity between studies in terms of sample sizes, 
variables reported, different period of interest and dif-
ferent categorization systems. The lockdown period due 
to COVID-19 was not always similar among countries, 
so a consistent variability of the exposure data can be 
observed. It should be also noted that the profile expo-
sure to specific product categories could be affected by 
seasonality.

Doubtlessly, some improvements could be proposed 
in future. The Authors could be asked for more accu-
rate data to refine the analyses reported and to include 
additional studies. A greater knowledge of the catego-
rization criteria used in each study could lead to more 
precise analyses.
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Abstract
Introduction. Since 2013, European countries have transposed the 2013/59/EURA-
TOM Directive that lays down basic safety standards for protection against dangers 
arising from exposure to ionising radiation. In the years between the issuance of the 
European Directive and its formal transposition, Italian researchers investigated solu-
tions to renew the technological, educational, and organizational culture in radiology 
departments. 
Scope. This article proposed a reflection on the contribution of Organizational Health 
Literacy (OHL) to implement Legislative Decree 101/2020 in the practice of Italian 
radiology departments.
Results. By implementing OHL principles, examinations with exposure to ionizing radi-
ation and related informative processes could be personalized based on patients’ knowl-
edge, abilities, and competencies, as well as on the services’ provision. These principles 
can be in fact integrated with the organizational, training, and management require-
ments set by the Directive. 
Conclusions. According with the state-of-the-art, decision-makers and health managers 
could support the application of OHL principles in Italian radiology departments.

INTRODUCTION
The operative implementation of the regulations 

reported in the European Directive 2013/59/EURA-
TOM is still ongoing in some European countries. This 
Directive aimed to lay down basic safety standards 
for protection against the dangers arising from expo-
sure to ionising radiation. In the medical context, this 
Directive has led to focus on the technological, orga-
nizational, and professional implications since Mem-
ber States were compliant with national regulations, 
transposition of the European Directive 2013/59/
EURATOM requirements. These requirements con-
trol and contain radiation doses while achieving opti-
mal diagnostic quality examinations [1-3] and define 
the general criteria for radiology diagnostic examina-
tions, recommending the introduction of dedicated 
technologies for dose monitoring [4, 5]. The interven-
tions pay especially attention on the improvement of 

population’s knowledge about the risks connected with 
exposure to ionizing radiation. In fact, radiological risk 
has been usually underestimated by the population 
due to the difficulty of understanding the consequence 
of stochastic risk [6-8].

Due to the wide field of action of the European Direc-
tive and the slowness of national legislations, nowadays 
the practical and operational transposition of the Direc-
tive has not yet occurred in radiology departments.

European Directive and, consequently, national 
transpositions encouraged to start sharing all informa-
tion related to medical exposure to ionizing radiation 
with patients because it is mandatory, but is it possible 
to provide adequate information without European 
shared guidelines on how to do it in the best way? 
Which could be the consequences of giving informa-
tion to European patients by health professionals with-
out specific competencies in patient education? Does 

Address for correspondence: Martina Giusti, Dipartimento di Medicina Sperimentale e Clinica, Università degli Studi di Firenze, Largo Brambilla 3, 
50134 Florence, Italy. E-mail: martina.giusti@unifi.it.
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it really ensure to lay down basic safety standards for 
protection against the dangers arising from exposure 
to ionising radiation if European health professional 
working in radiology departments have different train-
ing paths? Patients are currently informed, but not 
educated to understand the full meaning of complex 
health information such as the dose index in accor-
dance with the principles of radiation protection (jus-
tification, optimization, and limitation of dose). Still, 
health professionals are not trained to educate the pa-
tient using a communicative register tailored to their 
educational levels. Furthermore, there are no guide-
lines on how to do it. The same European Society of 
Radiology underlined the importance of upgrading 
the academic training of health professionals working 
in radiology departments since that the professionals 
involved in radiology departments will require these 
specific competences and skills [9]. Radiologists, to 
whom the responsibility of ionizing radiation expo-
sure is mainly attributed, as well as radiographers and 
other health professionals employed in radiology de-
partments, must be adequately trained on communica-
tion and education [10, 11]. All radiology workforces 
are responsible for educating patients and caregivers 
about the benefits and risks associated with exposure 
to ionizing radiation. A relevant contribution to the de-
bate is given by OHL studies. The application of OHL 
principles can offer important support in reorganizing 
radiology departments to be more patient-oriented, 
according to the 2013/59/EURATOM Directive. The 
concept of Health Literate Healthcare Organisations 
(HLHOs) aims to align health care organization per-
formance with patients’ Health Literacy (HL) levels 
[12]. Nowadays, HL is a multidimensional concept 
with a public health perspective [13] that describes 
the degree to which individuals can obtain, process, 
and understand the basic health information  to make 
appropriate health decisions [14, 15]. HL is progres-
sively being recognised as a characteristic related to 
families, communities, and organisations providing 
health services [16]. In HLHOs, it is easier for people 
to navigate health services and to understand and use 
health information to take care of their health because 
of the presence of specific attributes owned by literate 
healthcare organisations [17]. Until now, little atten-
tion has been given in literature review to the effect 
of environmental support on health professionals and 
few outcomes related to staff satisfaction/perception 
of helpfulness have been reported. The most common 
types of interventions and outcomes reported have 
been related to the patients [18].  

This paper aimed to suggest a reflection about the 
contribution of HL intervention toolkits for health care 
organizations [14, 19], especially radiology depart-
ments, for implementing the Directive 2013/59/EURA-
TOM in European countries. In line with the principles 
of the HLHOs, in fact, radiology activities should be 
personalized to the health needs and knowledges of 
patient, who should have an active role not only in de-
cision-making but also in the managerial and organiza-
tional processes of radiology departments to improve 
the quality of radiology services. 

METHODOLOGY
The methodology of the country case study was con-

sidered the most suitable for pursuing the goal of this 
research [20, 21]. Italy was chosen as relevant country 
case study because of the mismatching between the for-
mal transposition of the European Directive 2013/59/
EURATOM by mean of the Italian law 101/2020 and 
the practise into the Italian radiology departments. 

The case analysis was conducted in three phases [22]:
• Within case analysis. Data about the Italian pathway 

toward the implementation of European Directive 
2013/59/EURATOM were acquired through narra-
tive literature review to collect Italian reflections and 
suggestions on the implementation of the European 
Directive regulations. The literature review was con-
ducted querying biomedical databases (PubMed, 
Web of Science, and Scopus) to select the most rel-
evant studies on the topic, or rather the operative ap-
plications of regulation reported within the European 
Directive 2013/59/EURATOM in the Italian radiol-
ogy department and by Italian scientific society in 
the field of radiology. The research group decided to 
include researched since 2013. In fact, the scientific 
community started to pay attention to the implemen-
tation of the Directive regulations before the formal 
transposition of the Directive at national level with 
the Italian Legislative Decree 101/2020. There was 
still no structured and coordinated implementation 
of the European Directive at national level in Italian 
radiology departments. This challenge is still ongoing 
for the different implementation at regional level due 
to the regional health governance in Italy. 

• Data acquisition. Literature review showed that Ital-
ian professionals working in radiology departments 
discussed and acted to directly implement Directive’s 
recommendations since its enactment. This paragraph 
focused especially on the actions applied by Italian ra-
diological workforce to prepare the reference cultural 
and organizational context offering an overview on 
the state-of-art about the pathway just done for the 
Directive implementation in the practise and all the 
ongoing commitments related to the legislation to be 
kept. Attention was paid by Italian professionals work-
ing in radiology departments to higher social impact 
sectors, especially in paediatric radiology, computed 
tomography, nuclear medicine and radiology screen-
ing programs. Here the strategic role of the sensibili-
sation and the education both of health professionals 
and patients emerged to ensure the appropriateness of 
requests and the joint decision making. 

• Data discussion. Depending on the state-of-art about 
the implementation of European Directive 2013/59/
EURATOM recommendations in Italian radiology 
departments, the initiatives of sensibilization and 
education promoted in radiology departments were 
essentially and indirectly related with the improve-
ment of HL level of all the stakeholder involved in 
the radiological examinations. The research group 
composed by expert in the field of HL, radiology, 
and health management focused on the required in-
tegrations among all these three perspectives. So, the 
achievement of better health outcomes in radiology 
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departments is deeply influences by the technologi-
cal progression/innovation and the timely adaptation 
of organization model, and the improvement of HL 
levels of every possible stakeholder involved in the 
diagnostic process. It establishes the pre-conditions 
to effectively apply the HL intervention toolkits for 
making the healthcare organizations more literate 
and, consequently, for sustaining the operative imple-
mentation the Italian law 101/2020. 

RESULTS
The Italian pathway toward the implementation of 

European Directive 2013/59/EURATOM started by 
Italian scholars investigating the degree of knowledge 
of the risks related to exposure to ionizing radiations by 
the population to plan and implement actions to engage 
patients in improving their understanding of radiology 
departments. Bastiani, et al [23] showed that most users 
were not fully aware of the dangers linked to exposure 
to ionizing radiations, mostly in the medical context. In 
particular, the differences between the various radiology 
methods (traditional radiology vs computer tomography, 
CT) and the type of ionizing radiation sources (external 
vs internal) were unclear. These uninformed patients usu-
ally did not know where to find more information or who 
to contact to have clarifications. Initiatives for improving 
their understanding of the risks associated with exposure 
to ionizing radiations by radiology professionals were 
essential. On the other side, well-informed users, who 
ask for additional information to learn more about the 
possible health-related consequences in relation to the 
performed radiology examination (protocol used, pro-
fessionals involved, dose delivered, and report), must be 
managed. The engagement of these patients and caregiv-
ers must be enhanced over time in relation to the intro-
duction of innovations, more stringent rules about dose 
containment, and improvement of practice [24].

In the last few years, algorithms for the modulation 
of the dose in relation to the patient’s mass, dose con-
trol software, and artificial intelligence systems became 
increasingly widespread to progressively reduce the de-
livered dose for adequate radiology diagnostic imaging 
and to control the cumulative dose over time [25]. The 
revision and updating of practice in radiology depart-
ments were direct consequences of these adaptations. 
The continuous training of health professionals working 
and of colleagues of other medical branches, who have 
been using these technologies as diagnostic tools, was 
mandatory. 

The European Directive required enhancing commu-
nication and comparison between radiology specialists 
and colleagues of other medical branches to evaluate 
together the appropriateness of a radiological examina-
tion according to radioprotection principles and clinical 
queries. Radiology professionals have had and are hav-
ing the role of promoters, teachers, and controllers of 
good practice in radiology departments. Therefore, they 
are responsible for the discussion of justification criteria 
in relation to new available technologies and practices 
in the medical community [26].

At the same time, the progressive evolution of the radi-
ology sector must be shared with patients using adequate 

communication because they are the main actor of the 
radiology pathway, signing the informed consent [27].

The challenge of dual training of health professionals 
working in radiology departments, therefore, was and 
still is in technical and educational areas. Health pro-
fessionals must be able to adapt their practice, taking 
full advantage of new available technologies and their 
communication register according to knowledge, com-
petence, abilities, and skills of each stakeholder. 

The possible different configurations of these two 
variables significantly influenced and are influencing 
the balancing between risk factors and achievable ben-
efits and, consequently, the justification or not of a ra-
diological examination.

For these reasons, studies have paid attention to the 
health outcomes obtained by stronger adherence to 
protocols and more effective information, especially in 
the following radiology sectors, with higher social im-
pact:
• paediatric radiology: babies, children, and young 

adults have an increased risk of adverse effects as 
they are more sensitive to ionizing radiations and 
have longer life expectancy. These factors have led to 
the adoption of strict protocols for dose containment 
[28]. In addition, parents or legal guardians must as-
sume responsibility for minors’ exposure to ionizing 
radiation [29];

• computed tomography, that is the radiological diag-
nostic examination which delivers the highest level of 
dose [30]; 

• nuclear medicine, which presents challenges due to 
the complex nature of inside-out ionizing radiations 
and the emergence of hybrid imaging procedures 
[31];

• radiology screening programs, such as mammogra-
phy and low-dose lung CT, which enrols asymptom-
atic individuals [32, 33].

Paediatric radiology
Over the years, more stringent operating procedures 

have been implemented in paediatric radiology. The 
continuous updating of international guidelines in pae-
diatric radiology reform practices at the national level 
[34, 35] to limit as much as possible the medical ex-
posure to ionizing radiations in the prenatal and post-
natal period. The paediatric population has a higher 
sensitivity to ionizing radiation exposure and a longer 
life expectancy than the adult population. Nowadays 
dose containment of exposure to ionizing radiations 
for new-borns, infants, children, and young adults has 
been enforced by the widespread availability of dose 
control technologies [36, 37] and increased focus on 
the choice of the most appropriate imaging techniques, 
such as echography, conventional radiology, magnetic 
resonance imaging, computer tomography, or nuclear 
medicine [28]. Dose containment in paediatric radiol-
ogy also depends on the full awareness of the risks as-
sociated with exposure to ionizing radiations by both 
guardians of minors [28 19] and doctors of other medi-
cal branches [38]. Numerous campaigns have been 
conducted towards guardians of minors. Their better 
understanding of the risks associated with ionizing 
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radiations effectively have contributed to ensuring re-
spect for radioprotection principles. They must sign 
the consent for the execution of radiology examination 
of a paediatric patient only if they are able to critically 
judge risks and benefits after specific education [39]. 
For these reasons, research groups have worked hard to 
increase the HL levels of guardians of minors to reduce 
the influence of social, educational, and economic vari-
ables in the decisional process leading to the signature 
of the informed consent for the medical exposure to 
ionizing radiations of paediatric patients [40, 41]. 

At the same time, dose containment has been linked 
with the number of prescriptions of radiological exami-
nations to paediatric patients by practitioners and pae-
diatricians [38, 42]. The joint development of protocols 
on how to assess the justification of a radiology exami-
nation by radiation protection experts and colleagues of 
other medical branches reduced inappropriate prescrip-
tions, improve the accuracy of evaluation, and make the 
communication to patients and caregivers of the risk 
associated with exposure to ionizing radiations more 
effective [42]. These good practices must then be ex-
tended to all patient targets.

Computed tomography
Computed tomography is still the diagnostic radiol-

ogy technique that delivers the highest dose. Since the 
advent of this technique, particular attention has been 
paid to the development of effective communicative 
strategies to inform patients about the higher risks as-
sociated with this kind of radiology examination [30]. 
According to the findings of Bastiani and colleagues 
[23], personalized communication has been essential. 
Patients must be enabled to achieve an adequate com-
prehension of health processes, in this case, the execu-
tion of a computer tomography examination, with their 
own knowledge and abilities. Effective communication 
between patients and radiology healthcare profession-
als encourages asking questions, prevents excessive fear 
and limited collaboration, reduces the incidence of un-
necessary or unjustified radiology examinations, and 
empowers patients to personally monitor the overall ra-
diation dose they receive. Patients were able to decide 
autonomously [30].

It was necessary to measure health competences for 
patients to tailor the communication according to their 
needs. The measurement of HL levels helped. HL “en-
tails people’s knowledge, motivation, and competences 
to access, understand, appraise, and apply health infor-
mation in order to make judgments and take decisions 
in everyday life concerning healthcare, disease preven-
tion, and health promotion to maintain or improve qual-
ity of life during the life course” [43]. Patients should 
possess competencies and information to comprehend 
the conveyed information (functional HL), understand 
how to reprocess information (interactive HL), and use 
available information for navigating health care services 
(critical HL). Applying these abilities in radiology de-
partments, patients should be able to understand infor-
mation provided on the risks related to medical expo-
sure to ionizing radiations (functional HL). With the 
available information, patients can make an informed 

decision about risk-taking and sign informed consent 
for a radiology examination (interactive HL). Finally, 
patients should use health and organizational informa-
tion to develop their own global vision of the services 
provided (critical HL), which enables them to judge the 
quality and effectiveness of radiology departments [44].

Nonetheless, solid knowledge of available technolo-
gies and continuous updates of their competences are 
prerequisites for health professionals working in radi-
ology departments to guarantee the best performance 
according to radioprotection principles, especially for 
patients with low HL levels [45, 46].

Nuclear medicine
In diagnostic nuclear medicine, patient information 

and education have already been extensively discussed 
because the patient is the source of ionizing radiation 
due to the administration of radioactive material. 

Risks associated with exposure to ionizing radiation 
are not only for the patient, but also for others dur-
ing the decay and washing phase of the injected ra-
dioisotope. Therefore, patients must be well-educated 
to exhibit the best behaviour to minimize unintended 
exposure to third parties [23, 47]. All phases of the 
diagnostic path are characterized by specific risks, 
which can be predominantly managed through patient 
education. From the moment of examination booking, 
patients must be informed and educated so they can 
understand, arrange, and adopt precautions to limit 
exposure to ionizing radiation of third parties, both 
inside and outside nuclear medicine departments. The 
use of personalized communication by health profes-
sionals is crucial to maximize the patient’s understand-
ing. The 2013/59/EURATOM Directive stresses the 
importance of adequate health professional training 
to improve the safety of all stakeholders, particularly 
the health workforce and patients. Particular attention 
should be paid to additional training on communication 
for health professionals employed in nuclear medicine 
departments. They must be directly involved in improv-
ing operational professional competences to optimize 
dose and indirectly in acquiring communication skills 
to reduce occupational, organizational, and population 
risks associated with unintended exposure to ionizing 
radiation through patients. The effective channelling of 
different and complex health information to patients 
in nuclear medicine departments has been, is, and will 
be guaranteed only by the commitment of the nuclear 
medicine department staff to adapt their communica-
tion register to overcome anxiety, fear, and stress due to 
forced isolation for the containment of unintended ex-
posure or constriction for imaging acquisition [31, 48]. 
At the end of the examination, the informative and edu-
cational role of health professionals was not concluded 
because it was necessary to verify for the last time the 
patient’s understanding and voluntary application of 
the required cautions to minimize unintended expo-
sure. The informative right of the patient obligates the 
staff of nuclear medicine departments and the patient’s 
general practitioner to explain the information included 
in the final report so that the patient has a full under-
standing of the obtained diagnosis result [49]. Health 



OHL fOr purpOse 2013/59/eurATOM in iTALy

O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

149

professionals must accompany, inform, educate, and 
support patients throughout their entire engagement 
with nuclear medicine departments, which finishes only 
with the delivery of the examination report.

Screening programs
At the international level, campaigns for secondary 

prevention aim to improve patient education on screen-
ing programs, personalizing communication according 
to everyone’s abilities. This is particularly important 
when radiological examinations such as mammography 
for the preventive diagnosis of breast cancer [32] and 
low dose computed tomography for lung cancer screen-
ing [33] are involved. For each phase of the screening 
process, a specific communicative strategy has been de-
fined to improve the quality of imaging and minimize 
ionising radiation exposure by fully collaborating with 
the patient. This has been including a warm welcome 
to help overcome anxiety and stress, clear and resolute 
communication during the examination, and a thor-
ough and polite explanation of the report reception, 
possible additional examinations of the second level, 
and an invitation to the next control. The goal is not 
only to obtain a good quality examination but also to 
ensure that the patient will return for the next screen-
ing [50, 51].

From a literature review, it emerged that health pro-
fessionals involved in breast cancer screening received 
ad hoc training in communication and patient informa-
tion as part of their technical learning process [52]. The 
acquisition of communicative skills through experience 
has been not enough because consistent information 
from different health professionals at different appoint-
ments is crucial in screening programs. Only through 
joint informative, communicative, and educational 
strategies with the patient can this be achieved. The Eu-
ropean Society of Breast Cancer Specialists has estab-
lished standards for the training of specialized health 
professionals involved in breast cancer, including spe-
cific modules on communication to prepare all health 

professionals working in screening programs to inform 
patients and colleagues about adopted protocols [53].

Guidelines for lung cancer screening with low dose 
computed tomography focused mainly on organiza-
tional requirements and modalities for nodule charac-
terization by radiologists. Informative aspects, such as 
specific indications on service adaptation or personnel 
training, were absent [54]. The practice of detailed ex-
planation of protocols used for breast cancer screening 
must be extended to all radiological examinations, start-
ing with screening, for good results regarding health 
outcomes and patient satisfaction.

These results evidenced how an integration among the 
different approaches developed and adopted within var-
ious radiological fields of action is necessary. In fact, the 
attention paid in patients and caregivers’ orientation of 
the paediatric radiology service, the effective communi-
cation to patients and caregivers by health professionals 
before the provision of CT examinations for the acqui-
sition of real consensus, the educative commitment of 
nuclear medicine’s health professionals and the specific 
training session for the same health professionals in 
screening programs must be part of the core skill-mix of 
each health professional working in every kind of radiol-
ogy departments. This represents a significant starting 
point for decision-makers in the healthcare sector who 
are seeking appropriate tools to plan, implement, and 
promote interventions aimed at improving the safety 
and quality of healthcare services. Specifically, this per-
tains to Italian radiology departments undergoing HL 
promotion interventions (Figure 1).

DISCUSSION. OHL AS A TOOL  
TO IMPLEMENT THE 2013/59/EURATOM 
DIRECTIVE IN ITALIAN RADIOLOGY 
DEPARTMENTS

Until now, research on communication in Italian ra-
diology departments primarily focused on patient en-
gagement through spot initiatives. However, these ini-
tiatives did not propose effective and lasting solutions 

Services' 
orientation E�ective

comunication 

Education 
of patients 
and caregivers 

Dedicated health 
professionals' 
training

HL promotion

Paediatric radiology

Computed tomography

Nuclear medicine

Screening programs

Figure 1
The contribution of different radiological areas to Health Literacy (HL) promotion.
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for educating patients over time or meeting the infor-
mative and educative needs of health professionals in 
other medical branches. Radiologists and radiographers 
were and are still the only ones delegated to explain the 
justification principle, or the balance between the ben-
efit of diagnosis and the possible risks associated with 
exposure to ionizing radiations, even though they have 
not received adequate training [10, 11]. The 2013/59/
EURATOM Directive recommended ad hoc training 
for health professionals employed in radiology depart-
ments to acquire specific educative competences and 
adapt their communication strategies to the knowledge 
and abilities of the different stakeholders in their de-
partments. These commitments must be integrated part 
of the daily activity of the radiology workforce. Primar-
ily, radiologists and radiographers must acquire these 
skills as responsible for the application of the justifica-
tion principle and the acquisition of informed consent. 
Then, anyone who works in the radiology department, 
including nurses, administrative staff, and support per-
sonnel, may be called upon to fulfil this commitment 
[26, 45].

The barycentre of radiology departments must return 
to being the patient, instead of the provision of ser-
vice, according to the implementation of the 2013/59/
EURATOM Directive. The required reorientation and 
reorganization of radiology departments could be sus-
tained by the application of OHL principles in this 
specific context. The path for achieving the OHL at-
tributes matched perfectly with the changes required by 
the implementation of the 2013/59/EURATOM Direc-
tive in Italy (Table 1) [17]. The final scope of both the 
Directive and OHL is the patient as the paradigm for 

thinking, renewing, and reorganizing the governance 
and management of health organizations, specifically 
radiology departments.

The impact related to the improvement of OHL lev-
els has been studied in different health branches and 
healthcare settings [12, 55-57]. However, none of them 
was applied to radiology departments until now. The 
Italian Society of Medical Radiology only published 
recommendations for including the dose index level in 
radiology reports and a manual to assess the quality of 
radiological examinations and treatments. The mere 
partial and formal fulfilment of the implementation was 
done, moving from the evidence by literature review 
and the requirements of the 2013/59/EURATOM Di-
rective.

In contrast, the implementation of the European Di-
rective in practice could pass through making Italian 
radiology departments more health literate by following 
the indications given for the application of the OHL 
attributes. The application of OHL principles in Italian 
radiology departments could start with the training of 
health professionals [18, 19, 58, 59]. 

The 2013/59/EURATOM Directive required the 
acquisition of educative competences to tailor com-
municative information in relation to patients/caregiv-
ers’ knowledge, or rather according to their HL level, 
and stresses the optimal use of available technologies 
for dose monitoring and containment by the radiology 
workforce (OHL principle 3, 5, 6, 7, 8, 10). These as-
pects enforced the respect of the principles of justifica-
tion, optimization, and limitation of the delivered dose 
and the involvement of patients in the decision-making 
process related to their health (OHL principles 2 and 9).

Table 1. Comparison between the Italian transposition of the 2013/59/EURATOM Directive and the 10 Organizational Health Lit-
eracy (OHL) attribute

Law 101/2020 TITLE XIII – MEDICAL EXPOSURES 
(Art. 156-171)

OHL attributes
A Health Literate Health Organization

EU Mandate  1. Has leadership that makes HL integral to its mission, structure, and operations.

Art. 157. Application of the principle of justification  
to medical exposures 
Art. 158. Application of the principle of optimization  
to medical exposures

 2.  Integrates HL into planning, evaluation measures, patient safety, and quality 
improvement.

Art. 162. Training  3. Prepares the workforce to be health literate and to monitor progress.

Art. 166. Special protection during pregnancy and 
breastfeeding 
Art. 168. Population dose assessment and clinical 
audits

 4.  Includes populations served in the design, implementation, and evaluation of 
health information and services.

Art. 159. Liability
Art. 161. Procedures
Art. 164. Documents

 5.  Meets the needs of populations with a range of HL skills while avoiding 
stigmatization.

 6.  Uses HL strategies in interpersonal communications and confirms 
understanding at all points of contact.

 7.  Provides easy access to health information and services, as well as navigation 
assistance.

 8.  Designs and distributes print, audio-visual, and social media content that is 
easy to understand and act on.

Art. 167. Incidental and undue exposure 
Art. 170. Supervision

 9.  Addresses HL in high-risk situations, including care transitions and 
communications about medicines.

Art. 162. Training
Art. 161. Procedures

10.  Communicates clearly what health plans cover and what individuals will have 
to pay for services.



OHL fOr purpOse 2013/59/eurATOM in iTALy

O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

151

In order to make this possible, the high and middle 
management of Italian radiology departments should 
work together to establish OHL [60]. Implementation 
of OHL should be easier and faster with adequate gov-
ernmental and organizational support. It can be con-
sidered a strategic management approach to improving 
the health outcomes of health organizations, updating, 
and increasing the roles of both health professionals 
and patients in terms of controlling and critically evalu-
ating the process of care and making suggestions for 
improvement (OHL principle 1).

The next step should overcome resistance to 
change and to rethink the practice of Italian radiol-
ogy departments. These department should be more 
open and resilient in adapting to the needs of both 
patients/caregivers and colleagues, with input from 
all stakeholders in the decision-making process.  
In this way, the reform of Italian radiology departments 
will satisfy the requirements of both the 2013/59/EUR-
ATOM Directive and the population (OHL principle 
4), becoming a virtuous example of a Health Liter-
ate Health Department [61]. Radiology departments 
should be an example for colleagues in other depart-
ments. The increasingly widespread application of the 
OHL attributes in health organizations should be an 
internal mechanism of change and evolution, able to 
positively reform the entire Italian national healthcare 
system.

The auspicated impact of the OHL principles’ intro-
duction in radiology departments will bring to increase 
the advantages for patients and caregiver in relation 
with the positive outcome given as in the cardiac re-
habilitation (feasible organizational quality improve-
ment interventions that responded to local HL needs, 
enhancement of social support and individualized care, 
organizational impact promoting co-design process, 
motivation and ownership among service’s users, staff, 
and leaders), maternal and child departments (teaching 
activity) or primary care settings (participative develop-
ment and evaluation process of a HL self-assessment 
tool with general practitioners and community care or-
ganizations) in which these have already been adopted 
with knowledge of the facts. In these fields of actions, 
the additional and significant variables were especially 

the will and the mandate by the top management as de-
cision-maker to implementation HLHO thought these 
actions for the achievement of fixed purposes, or rather 
to more navigable patient-centred health services. 

CONCLUSIONS
Since the issuance of the 2013/59/EURATOM Di-

rective, European studies focused on the technological 
equipment and professional competences required to 
contain exposure to ionizing radiations. These studies 
influenced the procurement of new technologies and 
the review of procedures adopted. However, the im-
provement of radiation protection knowledge among 
patients, caregivers, and health professionals, through 
the enhancement of the informative and educational 
competence of radiology staff, remains a critical issue. 
Although their training needs are clear, no solutions 
have yet been proposed to address this.

Today, there is no longer any time to postpone. Im-
proving the OHL in Italian radiology departments 
could provide an opportunity to expedite this process. 
The requirements mandated by the 2013/59/EURA-
TOM Directive and the attributes that a health service 
or organization should possess to increase its level of 
OHL are the same. Health policymakers and top man-
agement of healthcare organizations should promote 
this experimentation in radiology as a pilot study for 
cross-sectional collaboration with the entire healthcare 
sector. This experience could validate the positive re-
sults already obtained in some other medical special-
ties. If the expected benefits are confirmed, improving 
OHL should be adopted as a systematic approach to 
reposition the patient at the centre of the Italian health-
care system. This is likewise the primary objective of 
Mission 6 – Health of the National Plan of Recovery 
and Resilience drawn up by the Italian government to 
address the severe economic crisis resulting from the 
COVID-19 pandemic.
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Abstract
Background. Self- and hetero-directed violence (SHDV) is a serious public health prob-
lem and a complex phenomenon, influenced by individual and environmental factors. 
SHDV may occur particularly in moments of personal, economic and/or social crisis. Dur-
ing the COVID-19 pandemic, the ISS-Helplines operators have perceived an increase in 
psychological distress and self-isolation among callers. The ViolHelp project aimed at iden-
tifying potential warning signs and risk factors of SHDV emerging in the activity of the 
ISS-Helplines (Istituto Superiore di Sanità, ISS, Italian National Institute of Health).
Materials and methods. A dashboard collecting warning signs and risk factors of SHDV 
was developed to be used during the ISS-Helplines activity. 
Results. In one year of data collection, 135 calls were compiled. In 106 calls, callers re-
ferred experienced violence: 72 self-directed violence (SDV), 20 hetero-directed violence 
(HDV), 14 both. The most frequent warning signs and risk factors for SDV were desire 
to die (68.6%), previous suicide attempts (31.4%) and threat of self-harm (25.6%); for 
HDV were depressed mood (32.4%), diagnosis of pathology and/or psychiatric disorders, 
desire to die, use of psychotropic drugs, and alcohol abuse (29.4%).
Conclusions. The results of this pilot project show the importance of being able to read 
the warning signs and to create a network that can improve information, prevention and 
support activities for people at risk of violence and their families.

INTRODUCTION
The World Health Organization (WHO) defines vio-

lence as the intentional use of physical force or power, 
threatened or actual, against oneself, against another 

person or against a group or community, which either 
results in or has a high likelihood of resulting in injury, 
death, psychological harm, mal-development or depri-
vation [1, 2]. In 1996, the forty-ninth World Health As-
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sembly adopted resolution WHA49.25, declaring vio-
lence a major and growing public health problem across 
the world. In this resolution, the Assembly drew atten-
tion to the serious consequences of violence – both in 
the short-term and in the long-term – for individuals, 
families, communities and countries, and stressed the 
damaging effects of violence on health care services 
[1, 2]. To address the problem WHO produced the 
“World report on violence and health” (WRVH 2002), 
the first comprehensive review of the problem of vio-
lence on a global scale, which provides a useful frame-
work to examining and understanding the causes and 
consequences of violence and for preventing violence 
from occurring through primary prevention programs, 
policy interventions and advocacy [1, 2]. The WRVH 
2002 suggests also four modes in which violence may 
be inflicted: physical, sexual and psychological attack, 
and deprivation. There also are three sub-types accord-
ing to the victim-perpetrator relationship: self-directed 
violence, which refers to violence in which the perpetra-
tor and the victim are the same individual and is subdi-
vided into self-abuse and suicide; interpersonal violence 
which refers to violence between individuals (subdivid-
ed into family and intimate partner violence and com-
munity violence); collective violence  which refers to 
violence committed by larger groups of individuals and 
can be subdivided into social, political and economic 
violence [1, 2].

In 2019, the WHO estimates that approximately 
475,000 people worldwide are victims of homicide ev-
ery year (global rate of 6.2 per 100,000) and deaths by 
suicide turn out to be more than 700,000; moreover, 
for each suicide, there are more than 20 suicide at-
tempts (https://apps.who.int/violence-info/homicide/) 
[3]. New provisional estimates published by the US 
Centers for Disease Control and Prevention in 2022 
show a 4 percent increase in the national suicide rate, 
rising from 13.5 deaths per 100,000 population in 2020 
to 14.0 deaths per 100,000 population in 2021 (https://
www.cdc.gov/media/releases/2023/s0810-US-Suicide-
Deaths-2022.html) [4]. On the contrary, over the past 
decade homicide rate in worldwide has remained rela-
tively stable, fluctuating from 400,000 to 450,000 vic-
tims annually; in Western Europe homicide rate has 
fluctuated around a relatively stable longer-term trend 
of 1 per 100,000 population. Victims of hetero-direct 
violence, homicide in particularly, are more frequently 
man (https://apps.who.int/violence-info/homicide/) [5].  
In Italy, the homicide rate has declined steadily in re-
cent decades; however, the reduction has been more 
pronounced among men, who were starting from much 
higher levels; as a result, the gender ratio among vic-
tims has decreased. Thus, although homicides have de-
creased among both sexes, the percentage of women in 
the total number of victims has increased (https://apps.
who.int/violence-info/homicide/) [6, 7].

However, homicide is just the tip of the iceberg of 
violence, hundreds of millions more men, women, and 
children suffer non-fatal forms of interpersonal vio-
lence [2].  There are many forms of violence, one is do-
mestic violence, or intimate partner violence, violence 
between intimate partners, and in particular, violence 

acted by the man on the woman. Such violence falls 
within the framework of violence against women, or 
gender-based violence, since as the Istanbul Conven-
tion (2011) points out, gender inequality is a cause and 
consequence of violence against women [8].

Self- and hetero-directed violence (SHDV) is a seri-
ous public health problem and a complex phenomenon, 
influenced by a range of individual (genetic and psy-
chological) and environmental (cultural, environmen-
tal, socio-demographic and economic) factors, some of 
them are shared between self-directed violence (SDV) 
and hetero-directed violence (HDV): alcohol and drug 
abuse, depression and exposure to a violent environ-
ment [5, 9]. Both types of violence can be read as indi-
cators of a loss of cohesion and social malaise, and may 
occur particularly in moments of crisis, with a break-
down in the ability to cope with life’s stresses, such as 
financial problems, relationship breakdowns, or chronic 
pain and illness [6]. Suicide and homicide thus share 
a common source. In Freud’s psychoanalytic perspec-
tive, for example, suicide can be defined as the suicidal 
person’s tendency to transfer hostility, usually directed 
at an external object, to himself through an introjection 
of the external object, while homicide is, conversely, the 
turning of aggression outwards towards another [10].

Thus, the external environment, social structure, 
family, personality, culture, could determine whether 
aggression would be directed against oneself or others 
[7, 11].

For many years, therefore, WHO has been support-
ing to strengthen prevention strategies in each Country 
through a multisectoral public health approach that ad-
dresses potential risk factors at the level of the social, 
economic and relational context of the individual [5, 
12]. Indeed, the progress made in suicide prevention 
at European and global level shows a reduction in the 
global suicide rate which nevertheless remains among 
the top three most frequent causes of death among 
people aged 15 to 29 globally and in Italy [13]. 

Suicide prevention is among the priority goals both 
at the European and global level. In 2021 WHO re-
leases “LIVE LIFE” that is WHO’s approach to suicide 
prevention [12, 14-21]. It details the practical aspects 
of implementing evidence-based interventions for pre-
venting suicide at national level [22].

On the other hand, also interpersonal violence is a 
pervasive public health, human rights, and development 
challenge [23]. Its effects reverberate through families, 
communities, and nations and across generations. Ho-
micide is simply the tip of the iceberg of much more 
widespread interpersonal violence. It includes different 
types of violence like child maltreatment, youth vio-
lence, intimate partner and sexual violence, and elder 
abuse. In fact, the violent act constitutes a risk factor 
for the mental health of the family and social network of 
both the victim and the perpetrator of violence, with de-
stabilizing effects on the whole community. Attention 
to interpersonal violence as a global issue has expanded 
dramatically since the World Health Assembly identi-
fied violence as a public health priority in 1996. Reports 
by the United Nations (UN) have contributed greatly 
to increased awareness [2, 24]. These and other efforts 
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culminated in specific targets for eliminating interper-
sonal violence in the UN’s post-2015 Action Agenda for 
Sustainable Development [24]. Worldwide, the global 
homicide mortality rate has slowly decreased since 
2000 (https://apps.who.int/violence-info/homicide/); in 
Italy the decrease was more consistent than in other 
countries and above all for men [6, 7]. 

Violence prevention refers to the reduction in the fre-
quency of new cases of violent victimization or perpe-
tration through direct efforts to remove or reduce the 
underlying causes and risk factors, and by harnessing 
the indirect effects of other policies and programmes 
that may contribute to reducing exposure to underlying 
causes and risks [25, 26]. A prevention policy implies 
the existence of a harmonized articulation of measures 
to reduce the underlying factors of violence and crime.  
An important and widespread component of SHDV 
(including suicide) prevention strategies across differ-
ent health systems are crisis helplines, which provide 
timely and anonymous advice to callers at current risk 
of violence, provide support for victims and are effec-
tive in deterring active suicidal ideations [27, 28].  In-
deed, many studies confirm that crisis lines are the first 
point of contact with mental health services for many 
people [29], making them a particularly important com-
munity and public health service. These services are 
easily accessible, usually free of charge and anonymous. 
The confidential, non-directive and non-judgmental en-
vironment makes it possible to help anyone experienc-
ing emotional difficulties or distress, or in acute crisis, 
and to signpost them to further support and resources 
if needed. Crisis hotlines are often operated by staff (of-
ten volunteers) who receive training in active listening 
skills, crisis intervention skills, call management, suicide 
and risk assessment and management, referral and fol-
low-up. In addition, some crisis lines train staff also in 
specific mental health issues (e.g., substance use, mood 
disorders) and populations (e.g., deaf or hard of hear-
ing, HH) [29].

Some crisis lines are focused on suicide and accep-
tance of callers’ need to explore suicidal feelings and in-
tentions. In these emergency situations where there are 
safety concerns, confidentiality is no longer maintained. 
In fact, they usually work closely with emergency ser-
vices such as police, ambulance and hospitals [30].  The 
confidential services offered by crisis lines may help 
overcome the barrier of stigma surrounding suicide and 
mental health problems that could prevent a person 
from seeking help in other ways. Consequently, crisis 
lines often engage with persons who are not otherwise 
receiving help for their suicidal thoughts [31].

A similar situation is experienced by victims of every 
kind of interpersonal violence who could feel stigma-
tized as well and are reluctant to ask for help and this 
experience of isolation could exacerbate their condition 
and can lead to self-destructive thoughts and gestures 
also in this population. Therefore, helplines, being 
anonymous, are essential in overcoming these barri-
ers, hooking people in distress and secondly facilitat-
ing access to specific pathways and services for self and 
hetero-directed violence. For these reasons, and be-
cause of an increase in the female homicide percentage 

[32], in 2022 the European Commission established a 
harmonized European helpline number for victims of 
violence against women and domestic violence; this 
number is widely advertised as a public number, free of 
charge and available round-the-clock. The support pro-
vided includes crisis counselling and referring to face-
to-face services, such as shelters, counselling centres or 
the police [33].

With technological advances giving rise to modes of 
communication beyond phone calls, several text- and 
video-based crisis lines have emerged. These services 
may be particularly advantageous for certain groups, 
such as youth or deaf and HH populations. Text-based 
crisis lines have been rated by adolescents as conve-
nient, acceptable, and confidential, and are associated 
with increased help-seeking [34]. Youths prefer to seek 
information and help through more modern methods 
and describe the web as the primary source of health in-
formation [35]. Text lines have also advantaged for staff 
(e.g., being able to serve multiple people at once) [30]. 

Compared to telephone calls, chat, and text messag-
es, contacts tend, on average, to concern serious crises 
such as eating disorders, self-mutilation and sexual ag-
gression. Contacts by Internet chat and text messages 
tend more frequently to concern suicide and, overall, 
people who make this kind of contact are at higher sui-
cide risk than those who make contact by telephone 
[32].

The service delivery model of the crisis lines, in most 
cases, considers each call as a single session with no 
fixed time limit; in some cases, includes a follow-up 
call to check on safety and well-being; provides routine 
safety checks and identification of suicidal ideation and 
the level of suicide risk routinely on all calls, with crisis 
intervention techniques applied as appropriate; some-
times, offers a translation service and access for persons 
with hearing difficulties or other disabilities.

Reports from crisis lines indicate that the overall un-
derlying motive to contact the service appears to be the 
need to connect safely with another person for help and 
support in a crisis or to meet a general emotional need. 
The wide range of issues reported by callers are: fam-
ily and relationships problems, relationship breakdown, 
health and disability, self-harm, burdens associated with 
raising children, caring for others (such as elderly par-
ents), work loss, other work-related issues, or a financial 
crisis. Mental health issues are experienced by many of 
those who call crisis lines [32, 36]. Some callers are or 
feel socially isolated.

The Istituto Superiore di Sanità, ISS (Italian National 
Institute of Health) is the main centre for research, con-
trol and technical-scientific advice on public health in 
Italy, and alongside the Ministry of Health, the Regions 
and the entire National Health Service, guides health 
policies based on scientific evidence from prevention 
and health promotion. The ISS offers consultancy ser-
vices to citizens through the activity of national, anony-
mous, toll-free helplines. During the COVID-19 pan-
demic, which affected every country in the world and 
had a significant negative impact on health, economic 
and social aspects [26, 37-43], the ISS-Helplines dedi-
cated to rare diseases, the fight against drugs, gambling, 
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tobacco and nicotine, alcohol, doping, noticed a change 
in the number, length and quality of calls and some-
times in the subject matter of the requests received, 
which made it necessary to adapt their services to deal 
with the emotional distress that was present in most of 
the calls. More than ever before, staff had to deal with 
psychological distress, negative emotional states, fear 
and anxiety expressed by callers. In this background, 
the project of the ISS called ViolHelp, aimed at identi-
fying potential warning signs and risk factors of SHDV 
emerging in the activity of the helplines operating at 
the ISS itself.  The project aimed to verify the need for 
developing a new tool to identify the state of the dis-
comfort of the caller during ISS-Helplines calls for early 
detection of SHDV signs helpful to refer these callers to 
specific healthcare settings while respecting the specific 
mission of each ISS-Helpline.

MATERIALS AND METHODS
The helplines participating in the study are national, 

anonymous and toll-free, and don’t specifically deal 
with violence. They provide consultancy for citizens 
on addiction and doping (Antismoking Helpline, Al-
cohol Helpline, Drug Addiction Helpline, Gambling 
Helpline, Anti-Doping Helpline at National Addiction 
and Doping Center) and rare diseases (Helpline for 
Rare Diseases at the National Center for Rare Diseas-
es). These helplines can also be reached by e-mail and 
have a mailbox dedicated to the deaf. They are run by a 
staff of psychologists and experts, trained on telephone 
counselling methodology and public health policies, 
that provide caller-centered interventions to listen em-
pathetically and without judgment to callers and facili-
tate them in the adoption of health choices through the 
activation of their own and family resources and those 
available in their territory.

In the first phase of the project (months 1-5), the 
researchers, drawing on the different expertise of the 
project group (psychologists, statistician, medical doc-
tors, experts in rare diseases, experts in addictions and 
doping and experts in the field of SHDV), carried out 
a bibliographic review of the signs of SHDV identi-
fied in the scientific literature, with a particular focus 
on helplines dedicated to violence. The pool of ISS ex-
perts assessed the recurring signs and contextualised 
them in relation to the different issues dealt with by the 
helplines. This assessment made it possible to prepare a 
selection of warning signs and risk factors, which were 
anonymously submitted to the helpline’s operators, 
who, based on their specific experience, focused on the 
warning signs that they happened to pick up during the 
calls to better specify them in relation to ISS-Helplines 
issues. This activity allowed to identify a selection of 
topics for the development of a dashboard to be used 
during calls to the ISS-Helplines in the months 7-18 of 
the project. Before data collection, each operator un-
derwent a standard training programme.

The dashboard ViolHelp collected socio-demograph-
ic data, risk factors, and warning signs related to SHDV 
subdivided as following: birth pathway (pregnancy, 
abortion, adoption), psycho-behavioural risk factors 
(including the desire to die, self-harm thoughts, suicid-

al plans, depressed mood, absence of hope for future, 
despair, social support) substance-related disorders and 
addiction disorders, reported signs of self-directed vio-
lence (including previous suicide attempts, self-harm 
acts, access to the emergency room), signs of reported 
HDV (including physical, sexual, psychological, eco-
nomic), social aspects and sentinel events (including 
bereavement, job loss, separation-divorce). 

For the present analysis, two different types of out-
come variables were assessed: SDV and HDV. The SDV 
was detected during the call by the operators through 
the identification of at least one of the following events 
or suicidal and self-harm ideas reported by the callers: 
previous suicide attempts, acts of self-harm, desire to 
die, thoughts of self-harm, suicidal plans and threats of 
self-harm. The HDV was detected during the call by the 
operators through the identification of at least one of 
the following types of violence: physical violence, sex-
ual violence, psychological violence, threats, stalking, 
non-consensual pornography, economic violence, and 
bullying. All other factors were considered “non charac-
terizing” for violence and considered as risk factors for 
analysis only if they were present in conjunction with 
one of the factors characterizing the two groups (SDV 
and HDV).

Descriptive analysis of socio-demographic variables 
and violence risk factors by SDV and HDV was per-
formed using the commercial statistical program IBM-
SPSS 27 (IBM-SPSS Corp., Armonk, NY). We used 
Fisher’s exact test to examine the association between 
two dummy variables while for categorical variables we 
used the chi-square and Yates’ corrected chi-square 
test. To evaluate the association between two dummy 
variables we use the Phi Coefficient, and we also calcu-
late the odds ratio (OR) as a measure of association. A 
p-value was less than 0.05 was considered statistically 
significant. A p-value was less than 0.05 was considered 
statistically significant.

RESULTS
Data was collected between May 2022 and May 

2023. In total, the data analysis refers to 135 calls re-
ceived by the ISS-Helplines in which, the operators 
have detected indicators of /or hetero-directed reported 
violence and/or violence risk factors and for which the 
ViolHelp dashboard was opened.

During the period under consideration, more than 
three out of four of the 135 calls (74.5%) referred to the 
operators to have experienced self-and/or hetero direct-
ed violence. For only 29 callers (21.5%) the operators 
of the ISS-Helplines identified risk factors for violence 
that were not those that characterized the two catego-
ries (SDV or HDV); for these callers, the ISS-Helplines 
operators opened the dashboard and nevertheless col-
lected risk factors for SHDV. The following analysis re-
fers to the 106 subjects who referred to the operators to 
have experienced violence.

The number of calls involved in the study differed by 
each helpline during this period. Considering the num-
ber of calls for which the ViolHelp dashboard has been 
filled out compared to the number of calls received by 
each service, the Alcohol Helpline and the Drug Addic-
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tion Helpline were found the services with the highest 
percentage of ViolHelp dashboards of calls respectively 
received by these two helplines (respectively 4.8% and 
4.3%) followed by the Gambling Helpline (0.7%), the 
Helpline for Rare Diseases (0.3%) and the Antismoking 
Helpline (0.2%) (Figure 1).

The services that received the most calls (35) con-
sidered by the operators to be at risk for SHDV were 
the Gambling Helpline and the Alcohol Helpline fol-
lowed by the Antismoking Helpline (17); 12 calls were 
received by the Drug Addiction Helpline and 7 by the 
Helpline for Rare Diseases. No ViolHelp dashboards 
was opened for the Anti-Doping Helpline.

Of the 106 calls analysed, 53.3% of callers were male, 
44.8% female, and 2 people indicated another gender; 
in 1 caller, data was missing (Table 1).

Analysis by gender and age group showed that among 
men the highest percentage of calls (58.2%) came from 
people under 44 years old followed by age group 45-
64 years old (29.1%) and lastly by people 65 years and 
older (12.7%). Among females the most prevalent age 
group was 45-64 years old (50.0%); the percentage of 
callers in the youngest age group (<44 years) dropped 
to 27.3% and the percentage of women aged 65 years 
and older was 22.7% (Table 1).

One out of two men are engaged and 22.9% are look-
ing for a job; the percentage among women are lower 
because only 30.0% are engaged and 10.0% are wait-
ing for a job. The percentage of retired is higher among 
women than men (Table 1).

Considering the educational level of callers, more 
than half of the callers indicated a secondary school 
degree followed by those who had a middle school di-
ploma (30.3%); 7.6% had an elementary school qualifi-
cation or no education all and only 3.0% had at least a 
bachelor’s degree (Table 1).

Although the percentage of callers living alone was 
similar among males (30.8%) and females (31.0%) 
(p=0.580), there was a gender difference related to the 
cohabitation status: the percentage of men living with 
other person different by relatives was 34.6% while the 
percentage among women was 14.3%, (p=0.021), final-
ly there were not callers among men that live alone with 
sons while the percentage among women was 19.1% 
(Table 1).

The operators of the ISS-Helplines have collected in-
formation considering whether the callers had called for 
him/herself or other persons like parents, sons, other 
relatives, or friends. We observed a significant gender 
difference among subjects who have called the ISS-
Helplines for themselves (31.1%): males were almost 
twice as females (Table 1).

The operators of the ISS-Helplines have collected 
information considering if the information on violence 
was referred to the callers themselves or other persons 
like parents, sons, other relatives, or friends. Almost 
one out of two of the callers reported information on 
violence referred to themselves without gender differ-
ence (p=0.567) (Table 1).

Regarding violence experienced and the highlighted 
violence risk factors, in 85.8% of the cases, the infor-
mation was related to the same person for whom the 
helplines had been contacted.  When subjects called the 
helplines for their spouse or partner (9.4%) in 40.0% 
of cases, the information on violence was referred to 
themselves and not to the person they had called for. 
For those who called for themselves (31.1%), in all the 
cases they reported information of violence referred to 
themselves (data not showed).

Looking in detail at the 106 subjects that contacted 
the ISS-Helplines, overall, 82.1% of them had called 
the specific Helplines for gambling, alcohol, and  

Figure 1
Number of calls by each ISS-Helpline and percentage of reported violence calls by total number of calls received by each service. 
ISS: Istituto Superiore di Sanità, Rome, Italy.
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Table 1
Socio-demographic characteristics of subjects who have called the ISS-Helplines

 Men Women Total*

n % n % n %

Gender 56 53.3 47 44.8 105 -

Helpline services Antismoking 10 17.9 7 14.9 17 16.0

Alcohol 15 26.8 19 40.4 35 33.0

Drug 8 14.3 3 6.4 12 11.3

Gambling 21 37.5 14 29.8 35 33.0

Rare diseases 2 3.6 4 8.5 7 6.6

Total 56 100.0 47 100.0 106 100.0

Age groups** ≤44 years 32 58.2 12 27.3 46 45.1

45-64 years 16 29.1 22 50.0 39 38.2

65+ years 7 12.7 10 22.7 17 16.7

Total 55 100.0 44 100.0 102 100.0

Labour status** Employed 23 47.9 9 30.0 32 40.0

Searching for employment 11 22.9 3 10.0 15 18.8

Retired 5 10.4 5 16.7 11 13.8

Other condition 9 18.8 13 43.3 22 27.5

Total 48 100.0 30 100.0 80 100.0

School 
qualification

Primary education/no education 2 5.1 2 8.0 5 7.6

Diploma of lower/upper secondary 
education/technical specialisation

12 30.8 7 28.0 20 30.3

24 61.5 15 60.0 39 59.1

University education 1 2.6 1 4.0 2 3.0

Total 39 100.0 25 100.0 66 100.0

Cohabitation 
status**

Living alone 16 30.8 13 31.0 29 30.2

Living with partner without sons 5 9.6 6 14.3 11 11.5

Living with partner with son 13 25.0 9 21.4 22 22.9

Living alone with sons 0 0.0 8 19.1 8 8.3

Living with others 18 34.6 6 14.3 26 27.1

Total 52 100.0 42 100.0 96 100.0

Do you call for: Me myself** 23 41.1 10 21.3 33 31.1

Parents 3 5.4 8 17.0 11 10.4

Partners 3 5.4 6 12.8 10 9.4

Brother/sister 7 12.5 9 19.2 16 15.1

Sons 10 17.9 7 14.9 17 16.0

Other relatives 6 10.7 6 12.8 13 12.3

A friend 4 7.1 1 2.1 6 5.7

Total 56 100.0 47 100.0 106 100.0

The collected 
information 
refers to:

Me myself** 24 42.9 20 42.6 44 41.5

Parents 3 5.4 10 21.3 13 12.3

Partners 3 5.4 0 0.0 4 3.8

Brothers and sisters 7 12.5 8 17.0 15 14.2

Sons 9 16.1 2 4.3 11 10.4

Other relatives 6 10.7 6 12.8 13 12.3

A friend 4 7.1 1 2.1 6 5.7

Total 56 100.0 47 100.0 106 100.0

*Data on “other gender” was included; **there’s a difference by gender (p<0.05); ISS: Istituto Superiore di Sanità, Rome, Italy.
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tobacco and nicotine issues. Over half of the people 
who called the Antismoking Helpline were calling for 
themselves and the information about violence was re-
ferred to themselves; in 41.2% of cases, however, they 
were calling for other people (relatives and friends) 
and the information about violence concerned the per-
son they had called for. In the case of the Gambling 
Helpline, 45.7% of the callers contacted the service 
for other persons, and the information about violence 
was referred to them; 37.1% of subjects have called 
for themselves and reported information on violence 
about themselves. In the Alcohol Helpline, in two out 
of three cases, subjects called for other people and the 
violence was not referred to the callers, in comparison 
the percentage of those who called for themselves and 
gave information on violence related to themselves fell 
to 14.3% (Figure 2).

In 106 calls callers referred to the ISS-Helplines op-
erators to have experienced violence.  Among those, 72 
callers referred to experiencing SDV, 20 referred to hav-
ing experienced HDV, and 14 referred to having expe-
rienced both. 

Among the 86 callers from subjects who experienced 
SDV, 73 callers referred to experiencing only SDV, and 
14 referred to having experienced both SDV and HDV.

The most frequent types of SDV highlighted by the 
ISS-Helplines operators were the desire to die for more 
than two thirds, followed by previous suicide attempts 
for almost one third, the threat of self-harm (25.6%), 
suicidal plans (18.6%), self-harm thoughts (15.1%) and 
self-harm acts (8.1%) (Figure 1S available online as Sup-
plementary Material).

The most frequent risk factors identified by the ISS-
Helplines operators were for half of the call depressed 
mood and for more than one third alcohol abuse, phar-
macological therapy, absence of hope for the future, 
use of psychotropic drugs, and having received a diag-
nosis of pathology and/or psychiatric disorders. More 
than one out of five callers also reported tobacco and/or 
nicotine dependence, lack of social support, having had 
access to the PS, and gambling habits.

The ISS-Helplines answered 34 calls from people who 

reported having experienced HDV, 20 callers referred 
to experiencing only HDV, and 14 referred to having 
experienced both SDV and HDV. The most frequent 
types of HDV highlighted by the ISS-Helplines opera-
tors were physical violence for more than two thirds, 
threats for almost half and psychological violence for 
more than one third; only 4 callers referred economic 
violence, and bullying while sexual violence, stalking 
and non-consensual pornography were reported only by 
one subject (Figure 1S available online as Supplementary 
Material).

The most frequent risk factors for HDV identified by 
the ISS-Helplines operators were depressed mood for 
almost a third, followed by having received a diagnosis 
of pathology and/or psychiatric disorders, desire to die, 
use of psychotropic drugs, and alcohol abuse (29.4%). 
More than one out of four have tobacco and/or nico-
tine dependence while 23.5% of callers reported access 
to emergency room and lack of social support. The ab-
sence of hope for the future, pharmacological therapy, 
and financial difficulties were also reported by 20.6% of 
subjects (Table 2).

The analysis of the two different typologies of vio-
lence showed that depressed mood was the prevalent 
risk factor for both. Looking at the first ten risk factors 
highlighted by ISS-Helplines operators, nine out of ten 
are highlighted in the case of both HDV and SDV, even 
in a different order (Table 2). 

The risk factors related to addictions have been high-
lighted by the operators of the ISS-Helplines (in four 
out of five cases specific for addictions) both in the case 
of HDV and in the case of SDV even if with a different 
priority; for gaming the percentage is higher among sub-
jects who reported SDV than in subjects who reported 
HDV (SDV 27.9% vs HDV 5.9% p=0.026) (Table 2).

DISCUSSION
The aim of the project was to assess the need to cre-

ate a useful tool for non-violence-specific ISS-Helplines 
operators to intercept and redirect people with signs of 
SDV and HDV to specific resources and healthcare set-
tings. The ISS-Helplines operators conducted every call 

Figure 2
Distribution (%) of calls by ISS-Helplines. ISS: Istituto Superiore di Sanità, Rome, Italy.
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Table 2
Self- and hetero-directed violence by risk factors

SDV
(n=86)

HDV
(n=34)

Fisher’s 
exact 
test

Phi test Odd ratio 
(SDV/HDV)

Violence risk factors n % n % p value value

Previous suicide attempts - - 4 11.8 - - -

Family suicide (o suicide attempts) 6 7.0 3 8.8 0.712 -0.032 0.775

Friend suicide (o suicide attempts) 3 3.5 1 2.9 1.000 0.014 1.193

Diagnosis of pathology and/or psychiatric disorders 29 33.7 10 29.4 0.829 0.041 1.221

Family diagnosis of pathology and/or psychiatric disorders 7 8.1 5 14.7 0.317 -0.099 0.514

Physical illness 17 19.8 4 11.8 0.425 0.095 1.848

Family physical illness 7 8.1 1 2.9 0.438 0.094 2.924

Self-harm acts - - 4 11.8 - - -

Hospitalization risk factors n % n % p value value

Emergency room access 25 29.1 8 23.5 0.652 0.056 1.332

Hospital access 22 25.6 5 14.7 0.233 0.117 1.994

Mandatory medical treatment 10 11.6 5 14.7 0.760 -0.042 0.763

HDV risk factors n % n % p value

Physical violence 12 14.0 - - - - -

Sexual violence 1 1.2 - - - - -

Psychological violence 3 3.5 - - - - -

Threats 5 5.8 - - - - -

Stalking 1 1.2 - - - - -

Non-consensual pornography 1 1.2 - - - - -

Economic violence 1 1.2 - - - - -

Bullying 3 3.5 - - - - -

Psycho-behavioral risk factors n % n % p value

Desire to die - - 10 29.4 - - -

Self-harm thoughts - - 4 11.8 - - -

Suicidal plans - - 2 5.9 - - -

Threat of self-harm - - 5 14.7 - - -

Guilt 12 14.0 0 0.0 0.019 0.210* -

Impulsiveness 7 8.1 2 5.9 1.000 0.039 1.418

Hostile and/or aggressive personality 14 16.3 4 11.8 0.777 0.057 1.458

Anxiety 10 11.6 4 11.8 1.000 -0.002 0.987

Depressed mood 43 50.0 11 32.4 0.104 0.160 2.091

Fear 1 1.2 2 5.9 0.193 -1.360 0.188

Mutism-long silence 4 4.7 2 5.9 1.000 -0.025 0.780

Easy crying 11 12.8 3 8.8 0.755 0.056 1.516

Agitation 9 10.5 5 14.7 0.536 -0.060 0.678

Low self-esteem 8 9.3 2 5.9 0.723 0.056 1.641

Confusional state 8 9.3 2 5.9 0.723 0.056 1.641

Reported sudden mood changes/fluctuating mood 9 10.5 3 8.8 1.000 0.025 1.208

Reported insomnia and sleep disorders 14 16.3 3 8.8 0.390 0.096 2.009

Reported desire not to leave the house 8 9.3 0 0.0 0.103 0.168 -

Reported having no contacts 2 2.3 1 2.9 1.000 -0.018 0.786

Dispaire 20 23.3 3 8.8 0.078 0.165 3.131

Absence of hope for the future 30 34.9 7 20.6 0.187 0.139 2.066

Continues
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following the standardised methodological model, pro-
vided for telephone counselling interventions, regard-
ing the particular topic dealt with each ISS-Helplines 
and detected risk factors and warning signs of violence 
that spontaneously emerged during the call. In order to 
avoid the induction of thoughts of SDV and/or HDV, 
the operator was not allowed to further investigate and 
ask personal questions concerning the topics of interest 
of the project.

To facilitate this process, a dashboard was created 
and tested to standardise the collection of risk factors 
and warning signs associated with violence that could 
have emerged during the phone calls.

The activity, which was carried out for 12 months, in-
tercepted 106 callers, who were affected by violence, 
demonstrating how this type of service can contribute 
to prevent and intercept this phenomenon, as well as to 
create and strengthen cooperation networks in the field 
of violence.

The experimental nature of the pilot study precludes 
comparisons with other studies as, to our knowledge, 
the literature only includes studies of helplines specific 
for violence. However, the results of the project show 
how the issue of violence can be subtly present, latent 
even in health promotion and disease prevention ser-
vices that do not directly address it, especially when 
dealing with risk factors for violence, such as addic-
tion. A tool tailored to and embedded in the specific 
issues of the telephone services in which it is applied, 

accompanied by adequate training in its use and in the 
phenomenon of violence, can help to identify risk fac-
tors for violence. Such a tool can firstly raise awareness 
of the issue of violence and secondly enable a broader 
and less sectorial approach to health and mental health, 
while simultaneously facilitating targeted referrals to lo-
cal services.

In our experience, the services that received the high-
est number of calls (35) considered to be at risk for 
SHDV, were the Gambling Helpline and the Alcohol 
Helpline. Almost half of the callers reported informa-
tion on violence referring to themselves, with no gender 
difference. More than half of the callers reported infor-
mation on violence referring to someone they care for, 
indicating how this large percentage of family members 
and friends can act as sentinels to the phenomenon of 
violence, often recognizing signs that they do not know 
how to interpret. In both cases, finding a welcoming, 
confidential, and competent listening space, in which 
the operator is capable of intercepting, warning signs 
of violence, can facilitate the willingness to seek help 
and, for relatives, help family members to make sense of 
signals they did not know how to interpret.

There were more calls regarding SDV compared to 
HDV: 72 for SDV, 20 for HDV, 14 for both. In line with 
what has been reported in the literature, our study con-
firms the commonality of several risk factors between 
SDV and HDV, although in a different rank order in 
each group. It is worth noticing that depressed mood is 

Table 2
Continued

Addictions risk factors n % n % p value

Use of psychiatric drugs 29 33.7 10 29.4 0.829 0.041 1.221

Food disorders 5 5.8 1 2.9 0.674 0.059 2.037

Alcohol use 34 39.5 10 29.4 0.401 0.095 1.569

Cannabis 8 9.3 3 8.8 1.000 0.007 1.060

Opiates 4 4.7 0 0.0 0.576 0.117 -

Amphetamine 6 7.0 0 0.0 0.182 0.144 -

Gamble 24 27.9 2 5.9 0.007 0.241* 6.194**

Tobacco and nicotine 28 32.6 9 26.5 0.662 0.059 1.341

Social and economic aspects n % n % p value

Lack of social support 27 31.4 8 23.5 0.505 0.078 1.487

Psychotherapeutic pathways 16 18.6 5 14.7 0.791 0.046 1.326

Pharmacological therapy 33 38.4 7 20.6 0.085 0.170 2.402

Sentinel events n % n % p value

Deaths in the family or loved ones 16 18.6 5 14.7 0.791 0.046 1.326

Loss of job 13 15.1 5 14.7 1.000 0.005 1.033

Separation, divorce 9 10.5 2 5.9 0.726 0.072 1.870

Problem with the law 3 3.5 2 5.9 0.621 -0.054 0.578

Financial problems 21 24.4 7 20.6 0.812 0.041 1.246

School problem 2 2.3 2 5.9 0.318 -0.089 0.381

Conflicts with spouse/partner 9 10.5 4 11.8 1.000 -0.019 0.877

Family conflicts 14 16.3 6 17.7 1.000 -0.017 0.907

*p<0.05; **95% CI (confidence interval) do not include 1; SDV: self-directed violence; HDV: hetero-directed violence.
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the most important factor for both SDV and HDV. The 
Gambling Helpline was found to be more involved in 
self-directed violence.

The dashboard created for the Violhelp project was 
the starting point for this study and its experimentation 
highlighted both its potential and the critical issues to 
be worked on in order to refine the tool and the data 
collection methodology.

During the course of the project, some critical is-
sues were encountered. In the data collection phase, 
for the ISS-Helplines operators, it proved complex to 
retrieve some of the information present in the dash-
board, such as the time span of the detected events, 
also due to the project’s request not to solicit the caller’s 
report of violence. The analysis showed that some items 
entered in the dashboard were never detected by the 
operators during the calls. Furthermore, in 29 cases, the 
difficulty to associate some risk factors to the two types 
of violence became apparent, since the callers had not 
declared any of the risk factors characterising the two 
categories (SDV and HDV).

 
Strengths and limitations

The helplines involved in the study do not deal spe-
cifically with violence, and indeed the aim of the proj-
ect was precisely to test whether the operators of these 
helplines, appropriately trained, could intercept situ-
ations of SHDV with the help of a specific tool. For 
this reason, the number of calls analysed in this study 
represents only a small percentage of the calls received 
by the helplines involved (from 0.2% to 4.8% of the to-
tal calls received by each helpline). This limitation also 
proved to be the strength of testing a tool for use by 
non-violence helpline operators. 

The anonymity of the helpline is a second limitation, 
but also a strength. While anonymity guarantees confi-
dentiality, freedom of expression and a non-judgmental 
relationship of trust, it also allows only minimal infor-
mation to be recorded about each contact (duration, 
sex of the caller, sometimes age, etc.), and there is no 
way of verifying the personal details that may have been 
revealed during the call or no way of creating an ac-
curate profile of the caller. Then, the study findings are 
based on users’ self-reported information, attitudes and 
behaviours. All data are anonymous, self-reported and 
limited to the single point in time of the call.

The smallness of the sample did not make possible to 
explore the association between risk factors and socio-
demographic characteristics of the 106 persons affected 
by SDV and/or HDV, as well as to have an in-depth, 
gender-specific analysis.

Both in HDV and SDV, the risk factors related to ad-
dictions (alcohol, gambling, tobacco and nicotine, and 
drugs) have been frequently highlighted by the opera-
tors of the ISS-Helplines. This can be also attributable 
to the typology of the ISS-Helplines involved in the 
project that, in four out of five cases referred to addic-
tions. The last limitation in this pilot study is the use 
of the telephone helpline, which is often not used by 
young people and children who prefer short written 
communication to verbal communication, being more 
comfortable with SMS, chat or emails [44-48]. 

CONCLUSIONS
Although there are many definitions of violence, it 

should be noted that it is a cross-cutting phenomenon, 
for this reason it is very important that public health 
practitioners understand the broad scope of violence 
and are able to identify modes for successful interven-
tion to prevent violence and its health and social im-
pacts.  

The health emergency, caused by the COVID-19 
pandemic, which resulted in social containment and 
distancing measures, have had repercussions on SHDV. 
In the face of a general contraction of support servic-
es, the effort and commitment of helplines has been 
considerable.  The scientific literature points to the 
strengthening and networking of health services as the 
most effective tools to counter the phenomenon of vio-
lence through the development of protocols and skills 
of service workers and the creation of networks for rec-
ognition of violence events. The role of the health care 
system is central in estimating the size of the phenom-
enon, its causes and consequences on health status; 
recognizing violence and providing appropriate inter-
ventions at all levels; and developing and evaluating vio-
lence prevention programs. Among health care services, 
helplines represent an important point for intercepting 
violence. This pilot study has shown that helplines are 
an important first point of contact in the prevention 
and care of people with health problems, psychosocial 
concerns and those at risk of SHDV. Helplines can pro-
vide confidential information and emotional support 
and intervene with people in crisis, even if they are not 
specialised in a specific area. The trained ISS-Helplines 
operators involved in the study have detected the dis-
comfort and fragility of a small part of the population 
with a suspicion of violence also thanks to the active 
and attentive listening features of the telephone coun-
selling methodology.

The results of this pilot project show how important 
is to know how to read the signs of SHDV and the need 
to have a network capable of improving information, 
prevention and support activities for people at risk of 
violence and their families.

In the future, the possibility of extending the helplines 
services to other communication tools like SMS, chat or 
emails, preferred by young people could be explored. 
Text-based counselling also helps to rebalance the pow-
er between the child/young adult and the counsellor and 
gives the user more control over their self-presentation.

It is therefore useful that the ViolHelp experience can 
be replicated and implemented by other helplines, with 
whom the ISS-Helplines can share experience, training 
and tools (e.g., an expanded and improved dashboard).
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[On medical publishing.  
Impact factor, open access, 
peer review, predatory journal,  
and other mysterious creatures]

Nowadays, the STM (Science, Technology, Medi-
cine) publishing market represents 5% of all the edito-
rial market with 36,000 journals and 5 million articles 
published each year (2023 data). These numbers, 
among other factors, are the result of the famous “pub-
lish or perish” principle, that pushes researchers in the 
world to publish continuously in order to have a career, 
and the advent of internet which has made possible the 
digitalization of a big segment of the editorial process 
and, consequently, the publication of a vast number of 
articles. Not to mention the fact that these huge profits 
are mostly obtained thanks to the unpaid work of edi-
tors, peer reviewers and authors.

Although the numbers that characterize it are over-
whelming, scientific publishing is going through a pe-
riod of great precarity. In his book Sul pubblicare in me-
dicina. Impact factor, open access, peer review, predatory 
journal e altre creature misteriose, Luca De Fiore (the 
CEO of Il Pensiero Scientifico Editore, a STM Publish-
ing Company, with an experience of over 40 years in the 
field of publishing) starts with a reflection on a Richard 
Horton (Editor-in-Chief of The Lancet) phrase of the 
2016 “the state of scientific publishing today has never 
been more precarious” to address very critically the cur-
rent state of the art of STM publishing. 

The book is introduced by a text written by Richard 
Smith (former Editor-in-Chief of The BMJ), giving in-
teresting insights on the birth of the modern scientific 
publishing. After a first chapter devoted to illustrating 
the (huge!) numbers of the scientific publishing indus-
try, the subsequent chapters analyze, in an fluent but 
detailed style, the peculiar critical issues of today’s 
scientific publishing: from the lights and shadows of 
Open Access to the  peer review’s difficulty of acting as 
a quality filter, from predatory journals to paper mills, 
review mills and retractions, from the recent impact of 
the artificial intelligence to the integrity of the scientific 
communication, from bibliometric narcissism to the 
impossibility of citation indexes to define the real value 
of contents.  

In the last chapter, titled “Rethinking the scientific 
information system”,  Luca De Fiore affirms that “the 
system should be rethought from its foundations” ask-
ing for a major cultural shift, internationally and at lo-
cal level, with some helpful concrete suggestions for 
a real cultural change, or a “possible revolution”, that 
could significantly improve the scientific communica-
tion system: publish less (but more in-depth) research, 
increase the transparency of research outputs, involve 
doctors and patients in research planning, publish orig-
inal research on public platforms and transform jour-
nals into a space for discussion with perspectives and 
comments, and, last but not least, teach the principles 
of science ethics along with more conventional mate-
rial at school. 

The book is an easy, well documented, and informa-
tive read giving food for thought, and bibliographic ref-
erences to delve deeper into the topic. A well thought 
out “Index of questions” adds further value.

The interesting topic and the clear and accessible 
style should make it of great interest to readers from 
the academic/research world and to citizens interested 
in this crucial theme. 

Annarita Barbaro
Scientific Communication Unit

Istituto Superiore di Sanità, Rome, Italy
annarita.barbaro@iss.it
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FOOD AND AGRICULTURE 
ORGANIZATION OF THE UNITED 
NATIONS (FAO)

Angioni C, Haensel M, Wolf J. Catalysing climate 
solutions. An introduction to FAO’s work on 
climate change adaptation in agrifood systems. 
Rome: Food and Agriculture Organization of the 
United Nations 2023; 85 p. ISBN 978-92-5-138462-6. 
Recognizing the important role adaptation to climate 
change plays for agrifood systems, the paper presents 
and reflects on FAO’s repertoire of different adapta-
tion actions and solutions. Complementing the con-
clusion of the Global Stocktake at COP28, it compre-
hensively summarizes FAO’s efforts to boost progress 
in global adaptation actions. The paper emphasizes 
the importance of bringing agrifood systems into the 
global adaptation agenda and policy landscape, creates 
a cross-sectoral portfolio of FAO adaptation solutions 
covering multiple scales and approaches, and gives an 
insight into FAO’s work with partners and Members 
and presents relevant networks and collaborations. Lay-
ing out FAO’s guiding principles according to the FAO 
Strategy on Climate Change 2022–2031, it underscores 
FAO’s efforts for transformative action in agrifood sys-
tems and demonstrates FAO’s people-centred approach 
to climate change adaptation.

Prevention and control of microbiological hazards 
in fresh fruits and vegetables – Parts 1 & 2: Gen-
eral principles. Meeting report. Rome: Food and 
Agriculture Organization of the United Nations and 
World Health Organization 2023 (FAO Microbiological 
Risk Assessment Series, No. 42); 154 p. ISBN (FAO) 
978-92-5-138340-7 ISBN (WHO) 978-92-4-008209-0 
(print version) ISBN (WHO) 978-92-4-008208-3 (elec-
tronic version). In response to requests of the Codex 
Committee on Food Hygiene concerning microbiologi-
cal hazards in fresh fruits and vegetables and to update 
and expand the information available in Microbiological 
hazards in fresh leafy vegetables and herbs (MRA14), 
which was published in 2008, FAO and WHO convened 
a series of expert meetings in 2021 to 2022. The purpose 
of the meetings was to collect, review and discuss rel-
evant measures to control microbiological hazards from 
primary production to point of sale in fresh, ready-to-eat 
(RTE) and minimally processed fruits and vegetables, 
including leafy vegetables. The experts made an effort 
to update and include any recent trends in commodity 
and pathogen pairing or pathogen occurrence and pres-
ence with a focus on emerging and neglected pathogens. 

The primary production in open fields was investigated 
by considering the location, adjacent land use, topogra-
phy, and climate; prior land use; water; wildlife, animal 
and human intrusion; soil amendments; and harvest and 
packing. The experts also worked on: primary produc-
tion in protected facilities; minimal processing; trans-
port, distribution, and point of sale; and also the gaps 
in mitigation and interventions measures. The advice 
herein is useful for both risk assessors and risk manag-
ers, at national and international levels and those in the 
food industry working to control the relevant hazards in 
the fresh fruits and vegetables. the development of im-
proved mitigation and intervention measures.

INTERNATIONAL SCIENCE COUNCIL (ISC)

Preparing National Research Ecosystems for AI: 
strategies and progress in 2024. Paris: International 
Science Council 2024; 76 p. The aim of this paper is 
to increase the knowledge of current initiatives toward 
the integration of Artificial Intelligence (AI) in national 
research ecosystems, of what has been achieved so far, 
and the possible roadblocks. To these ends, this paper 
provides a literature study of over 300 publications on 
the integration of AI in national research ecosystems 
and twelve country case studies. In detail, this working 
paper seeks to gather the basic knowledge and informa-
tion about the issues, and the current efforts to prepare 
science and research systems for AI,  help countries as 
they develop roadmaps for the uptake of AI in their sci-
ence systems; create regional and global networks of 
people involved in the reflections on adaptation and 
implementation of AI for science, and raise awareness 
and help shape a critical discussion among the scien-
tific and policy communities of the critical issues that AI 
raises for the organization of science and research. By 
the end of 2024, a second, more comprehensive edition 
of this paper, incorporating additional case studies, and 
putting forward recommendations for more coordinated 
and collaborative science policies for AI will be released. 

A framework for evaluating rapidly developing 
digital and related technologies: AI, Large Lan-
guage Models and beyond. Paris: International Sci-
ence Council 2023; 12 p. This discussion paper on 
evaluating rapidly developing digital and related tech-
nologies establish a process to produce and maintain 
an annotated framework/checklist of the risks, benefits, 
threats and opportunities associated with rapidly mov-
ing digital technologies, including – but not limited to 
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– AI. The purpose of this checklist would be to inform 
all stakeholders – including governments, trade negotia-
tors, regulators, civil society and industry – of potential 
future scenarios, and would frame how they might con-
sider the opportunities, benefits, risks and other issues.

UNITED NATIONS ENVIRONMENT 
PROGRAMME (UNEP)

Global Resources Outlook 2024: Bend the Trend 
– Pathways to a liveable planet as resource use 
spikes. Nairobi: United Nations Environment Pro-
gramme 2024; 181 p. ISBN: 978-92-807-4128-5. The 
scientific community has never been more aligned or 
more resolute on the need for urgent global transforma-
tion towards the sustainable use of resources. This 2024 
edition of the Global Resources Outlook sheds light on 
how resources are essential to the effective implemen-
tation of the Agenda 2030 and multilateral environ-
mental agreements to tackle the triple planetary crisis. 
The report, built on more than 15 years of work by the 
International Resource Panel - including scientific as-
sessments and inputs from countries, a vast network of 
stakeholders in the field and regional experts - brings 
together the best available data, modelling and assess-
ments to analyse trends, impacts and distributional ef-
fects of resource use. The report shows how demand 
for resources is expected to continue increasing in the 
coming decades and outlines five critical actions at all 
levels of governance that are essential to enable transi-
tions to resource-efficient and sustainable consumption 
and production. 

Global Waste Management Outlook 2024: Be-
yond an age of waste – Turning rubbish into a 
resource. Nairobi: United Nations Environment 
Programme 2024; 116 p. ISBN: 978-92-807-4129-2. 
Jointly published with the International Solid Waste As-
sociation (ISWA), this report provides an updated as-
sessment of global waste management and an analysis 
of data concerning municipal solid waste management 
worldwide. The analysis uses life cycle assessments to 
explore what the world could gain or lose through con-
tinuing business-as-usual, adopting halfway measures, 
or committing fully to zero waste and circular economy 
societies. The report also evaluates three potential sce-
narios of municipal waste generation and management, 
examining their impacts on society, the environment, 
and the global economy. Furthermore, it presents po-
tential strategies for waste reduction and enhanced 
management, following the waste hierarchy, to treat all 
waste materials as valuable resources.

EUROPEAN FOOD SAFETY AUTHORITY 
(EFSA)

EFSA (European Food Safety Authority), Carrasco Ca-
brera L, Di Piazza G, Dujardin B, Marchese E, Medina 
Pastor P. The 2022 European Union report on pes-

ticide residues in food. EFSA Journal 2024, 22(4): 
e8753. The 2022 EU report on pesticide residues in food 
provides an overview of the official control activities on 
pesticide residues carried out in the EU Member States, 
Iceland and Norway. The analysis of the results from all 
reporting countries is presented in a data visualisation 
format to provide stakeholders with a comprehensive, 
easily digestible analysis of the European situation re-
lated to the findings. The conclusions and recommenda-
tions derived from the results remain within this report, 
giving risk managers a tool for designing future moni-
toring programmes and taking appropriate decisions on 
which pesticides and food products should be targeted. 
The report also includes the outcome of the determinis-
tic risk assessment, both acute and chronic to single sub-
stances and the consolidation of the methodology intro-
duced last year on probabilistic exposure assessment to 
single substances, where probabilities of exceedance of 
the health-based guidance values (HBGV) of pesticides 
have been calculated in different subpopulation of Eu-
ropean consumers for the 193 pesticides (corresponding 
to 199 active substances) listed in the EU MACP Regu-
lation. The purpose of these calculations is to provide 
readers with a deeper insight into the risks of dietary 
exposure to pesticides and to evidence the differences 
between the two methodologies (i.e. deterministic and 
probabilistic). 

EFSA and ECDC (European Food Safety Author-
ity and European Centre for Disease Prevention and 
Control), Melidou A, Enkirch T, Willgert K, Adlhoch 
C, Alm E, Lamb F, Marangon S, Monne I, Stegeman 
JA, Delacourt R, Baldinelli F, Broglia A. Drivers for 
a pandemic due to avian influenza and options 
for One Health mitigation measures. EFSA Jour-
nal 2024, 22(4): e8735. This document considers the 
pandemic potential of currently circulating A(H5N1) 
viruses in the European Union and European Econom-
ic Area (EU/EEA) and at the global level. It is intended 
as a reference for public health authorities in animal 
and human sectors dealing with surveillance, prepar-
edness and response to zoonotic influenza infections. 
This document focuses on potential events such as reas-
sortment, mutation and adaptation of the Avian influ-
enza viruses (AIV) to mammals including humans. The 
drivers contributing to viral evolution and adaptation 
of currently circulating A(H5N1) viruses to mammals 
including humans are described and discussed. This in-
cludes the implications of the co-circulation of human 
influenza viruses alongside the current AI A(H5N1) 
strains in mammals. This document also addresses 
which One Health mitigation measures could be im-
plemented in animals and humans to reduce the risk to 
human health.

WORLD HEALTH ORGANIZATION (WHO)

Global report on neglected tropical diseases 
2024. Geneva: World Health Organization 2024; 86 
p.  ISBN 978-92-4-009153-5 (electronic version) ISBN 
978-92-4-009154-2 (print version). This document is 
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the second in a series of global reports describing pro-
gress towards the 2030 targets set in “Ending the ne-
glect to attain the Sustainable Development Goals: a 
road map for neglected tropical diseases 2021–2030”. 
It describes a wide range of activities, accomplishments 
and challenges across the portfolio of neglected tropical 
diseases (NTDs) and across all six WHO regions. The 
report presents epidemiological and programmatic data 
for 2022, which were gathered, compiled and analysed 
in 2023. In some cases, 2023 data are available and 
presented; in other cases, less recent information is in-
cluded, when 2022 data are not available. In addition, it 
presents the main facts or events that occurred in 2023.

Global hepatitis report 2024: action for access in 
low- and middle-income countries. Geneva: World 
Health Organization 2024; 242 p.  ISBN 978-92-4-
009167-2 (electronic version) ISBN 978-92-4-009168-9 
(print version). This is the first consolidated WHO re-
port on viral hepatitis epidemiology, service coverage and 
product access, with improved data for action. Building 
on previous WHO reports published in 2016, 2018 and 
2020, this report presents the latest estimates on the dis-
ease burden and the coverage of essential viral hepatitis 
services from 187 countries across the world – versus es-
timates from 130 countries in 2019 and 42 countries in 
2018. The report also updates progress made since 2019 
in improving access to health products for both hepati-

tis B and C in low- and middle-income countries, with 
information from 38 countries that together comprise 
nearly 80% of global viral hepatitis infections and deaths 
– versus information on health products for hepatitis C 
in 12 countries in the 2020 report. The report provides 
a regional perspective, analysing the barriers and oppor-
tunities for countries in each of the six WHO regions 
to expand access to health products for viral hepatitis. 
It presents actions for countries and stakeholders to ac-
celerate the scaling up of effective viral hepatitis inter-
ventions within a public health approach, necessary to 
eliminate viral hepatitis by 2030.

Future surveillance for epidemic and pandemic 
diseases: a 2023 perspective. Geneva: World Health 
Organization 2024; 116 p ISBN 978-92-4-008095-9 
(electronic version) ISBN 978-92-4-008096-6 (print 
version). Future surveillance for epidemic and pandem-
ic diseases describes the global context and the result of 
horizon scanning of infectious diseases with pandemic 
and epidemic potential, including newly emerging and 
re-emerging zoonoses, with a focus on surveillance. It 
aims to describe the key considerations, opportunities 
and innovations that shape a vision of how surveillance 
will function in the future. This report reflects the in-
put and advice of leading experts with different skills, 
worldviews and experiences who share a commitment 
to better prepare for future infectious hazards.
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