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Editorial

At the heart of life: the Italian 
National Transplant Centre’s enduring 
commitment
Giuseppe Feltrin and Paola Di Ciaccio

Centro Nazionale Trapianti, Istituto Superiore di Sanità, Rome, Italy

Organ and tissue transplantation is a medical mira-
cle, a testament to human solidarity and scientific ad-
vancement. At the core of Italy’s successful transplant 
program lies the Centro Nazionale Trapianti (CNT), 
or National Transplant Centre, established by Law 
91/1999 and housed within the Istituto Superiore di 
Sanità (ISS). The CNT coordinates and supervises all 
activities related to the donation, allocation and trans-
plantation of organs, tissues, and cells across the na-
tional territory, as central authority ensuring the safety, 
quality, transparency, and traceability of the entire pro-
cess, upholding an impartial vision that prioritizes the 
needs of patients suffering from end-stage organ failure.

CNT’s general activities are broad, encompassing 
the technical, scientific, and organizational oversight 
of the Italian Transplant Network, made up of regional 
and autonomous province coordinating centres, trans-
plant centres and hospital intensive care units. Among 
its several tasks, there are coordination and regulation, 
data management through the Transplant Information 
System (TIS), communication and training and inter-
national relations. The centre is extensively engaged in 
international activity, focusing on relations, EU-fund-
ed projects, cooperation agreements, and participat-
ing in international organ exchanges.

A pivotal element in the efficiency of the Italian 
Transplant Network is the CNToperativo (CNTo), an 
internal operational structure established at the CNT 
around 2013: it functions as the 24/7 engine room, pro-
viding continuous, systematic oversight and coordina-
tion for the most time-critical aspects of the transplant 
process. Its primary activities include interfacing with 
all regional and local levels of the Network, maintaining 
a continuous flow of information to ensure timely deci-
sion-making as well as being responsible for the rapid, 
impartial evaluation of donor and organ suitability for 

transplantation purposes. It manages the allocation of 
organs for special national transplant programs, ensur-
ing that even the most complex or rare cases are han-
dled with efficiency and equity across the country. The 
establishment and subsequent evolution of the CNTo 
marked a significant turning point, contributing to the 
systemic growth of donation and transplant numbers in 
Italy by enhancing the network’s organizational effec-
tiveness and speed of response.

Scientifically, the CNT leverages the rich data from 
the TIS to drive evidence-based medicine. By collect-
ing and analyzing data on donation, organ quality, and 
transplant outcomes, it supports several scientific stud-
ies and monitors program quality. This robust data-driv-
en approach allows for the development and refinement 
of clinical protocols, such as those related to Donation 
after Circulatory Determination of Death (DCD), 
which are crucial for expanding the donor pool. The 
CNT’s ability to evolve its protocols – like the controlled 
DCD programs – demonstrates its commitment to in-
tegrating cutting-edge medical practices safely and sys-
tematically into the national framework.

Organizationally, the CNT embodies a model of cen-
tralized governance that ensures a uniform application 
of safety and ethical standards while respecting regional 
specificities. This three-level coordination structure 
(national, regional, local) has proven to be effective in 
fostering a collaborative environment, with all operators 
working in synergy. The steady growth in both donation 
and transplant figures over the last two decades (e.g., up 
to a 54% increase in donations and 33% in transplants 
between 2004 and 2024) highlights the validity of this 
organizational model in enhancing transparency, effica-
cy, and efficiency for the ultimate benefit of the patient.

As a department within the ISS, the leading public 
technical and scientific body of the Italian National 

Address for correspondence: Giuseppe Feltrin, Centro Nazionale Trapianti, Istituto Superiore di Sanità, Via Giano della Bella 34, 00162 Rome, Italy. 
E-mail: giuseppe.feltrin@iss.it.
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Health System, CNT’s mandate is intrinsically linked to 
public health and clinical excellence.

A significant area of collaboration concerns the safe 
use of organs from donors positive for Hepatitis C Virus 
(HCV). With the advent of highly effective Direct-Act-
ing Antivirals (DAAs) to cure HCV, the CNT, leverag-
ing the scientific guidance of the ISS, has obtained by 
the Italian Drug Agency (Agenzia Italiana del Farmaco, 
AIFA) the authorization to the full reimbursement of 
these drugs, even for the prompt treatment of HCV 
infection after an organ or bone marrow transplanta-
tion. This allows to utilize HCV-positive organs for 
both HCV-positive and, in carefully selected cases, 
HCV-negative recipients. This effective strategy, which 
involves treating the recipient post-transplant with 
DAAs, has been instrumental in safely expanding the 
organ donor pool, demonstrating a dynamic, patient-
centric approach to tackling historical contraindications 
for transplantation.

Another relevant synergy is the application of the 
Regulation on Substances of Human Origin (SoHO). 
As the national authority for the donation and trans-
plantation of organs, tissues, and cells, the CNT works 
closely with the Italian National Blood Centre, the ISS 
and the Italian Ministry of Health to implement and 
enforce EU and national safety and quality standards 
for all human origin substances used in therapy. This 
ensures compliance with rigorous health and safety 
requirements for tissues and cells, including their pro-
curement, processing, storage, and distribution through 
authorized tissue institutes and banks. This collabora-
tion guarantees that the system adheres to the highest 
European standards, safeguarding recipient health.

Looking ahead, the CNT’s focus is on building upon 
its successful performance and tackling emerging chal-
lenges to improve further, namely by:
•	 expanding the donor pool: a major strategic objective 

is the further development and standardization of 
DCD programs across all regions, particularly the 
controlled DCD pathway, by investing in training 
and the necessary infrastructure, such as mobile Nor-

mothermic Regional Perfusion (NRP) teams. Efforts 
will also continue to improve the identification of po-
tential donors in Intensive Care Units (ICUs) and to 
support donor families through compassionate, effec-
tive communication;

•	 promoting innovation and technology: the CNT will con-
tinue to promote and monitor the use of advanced 
technologies, such as organ preservation and recon-
ditioning devices (e.g., ex vivo perfusion systems), to 
improve the quality and extend the usability of organs 
that might otherwise be discarded. The continuous 
evolution of the TIS will also be paramount to man-
age increasingly complex data and ensure the system 
remains robust and adaptive;

•	 fostering public engagement and ethics: reinforcing the 
culture of donation through targeted public cam-
paigns and educational initiatives remains a core 
commitment. Furthermore, the CNT must continue 
to navigate complex ethical and legal considerations 
– such as the emerging fields of xenotransplantation 
and the use of bioengineered tissues – ensuring that 
all advancements are introduced with the utmost re-
spect for human dignity and public trust.
In conclusion, the Centro Nazionale Trapianti is far 

more than a regulatory body; it is the guiding force of 
a highly complex and ultimately successful National 
Transplant Network. Through its centralized operation-
al efficiency (CNToperativo), its scientific rigor, and its 
crucial partnerships with the ISS, the CNT has secured 
Italy’s position as a leader in Europe for organ donation 
and transplantation. Its ongoing work is an essential 
contribution to national public health, offering the in-
valuable gift of life and health to thousands of patients 
each year.

Conflict of interest statement
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INTRODUCTION
Services for acute psychiatric care are of a great im-

portance for patients and their relatives, and use a sig-
nificant budget of resources allocated to mental health 
all over the world. Despite that, for the most tradition-
al service of the system of acute care, the psychiatric 
ward, according to Johnson et al. [1], a little attention 
has been paid to the explicit definition and discussion 
of its role and of its function. The same thing happened 
in Italy during the psychiatric care revolution, whereas 
we would have expected a greater integration, as well 
as a clearer definition of the role and of the function of 
the psychiatric ward allocated in General Hospital in the 
healthcare community. The conclusion of De Girolamo 
et al. [2] on a nationwide survey of acute inpatient ser-
vices 20 years after the law 180/78 that changed psychi-

atric care was really dramatic. In fact, they stated that 
“despite the importance, of acute in-patient care, its quan-
titative and qualitative features remain largely unexplored 
and many problems still await appropriate solutions and this 
holds true in Italy as elsewhere”. According to Thornicroft 
and Tansella [3] admissions to the ward were always 
judged as a failure of care, rather than a complemen-
tary pathway of care; at the same time the ward in itself 
has not been considered as an integrated clinical service 
playing a crucial role within a balanced mental health 
system. The Cognitive-Behavioural Group Intervention 
(CBGI) that we present here was conceived at the end 
of the 90s with the awareness of these critical issues and 
of some of the followings, as reported by Bazzoni et al. 
[4]. These issues have changed little in Italy and in the 
international context as recently elicited [1]: a) little at-

Key words
•  psychiatric hospital
•  psychoeducation
•  group intervention
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Abstract
Introduction. The implementation of an innovative psychoeducational group interven-
tion in Italian general hospital psychiatric units started in the years 2000-2001 in two 
Italian regions. The aim of this contribution is to describe the intervention method and 
the experience of its application, its spread, the results of evaluation studies and its evo-
lution. 
Method. The methodology is qualitative/quantitative. The qualitative approach concerns 
the description of the prevalent clusters of topics in the most used intervention modules. 
The quantitative approach concerns the analysis of indicators used in the evaluation 
studies carried out since 2000-2001.
Results. Over time, three topics of the intervention have remained constant: “What 
happened before the crisis”; “Stress-vulnerability-coping model”; “Psychotropic drugs: 
shared decisions”. Other topics have been introduced based on the patients’ preferences: 
“Psychophysical well-being”, “Awareness”, “Emotions-thoughts-behaviors connection”, 
“Problem-solving” and “Stigma”. The intervention has been applied over time in 15% of 
Italian psychiatric wards with positive results (main result: decrease in readmissions and 
restraints). 
Discussion. Two main topics are discussed: a) the advantages and obstacles in applying 
the intervention; b) the need for addressing also the issues of substance dependence and 
antisocial personality.

Address for correspondence: Franco Veltro, Associazione Italiana per la Diffusione Interventi Psicoeducativi in Salute Mentale (AIDPSaM-APS), Via 
Toscana 85, 86100 Campobasso, Italy. E-mail:francoveltro@gmail.com.
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tention has been given to the negative patient experi-
ences as well as the feeling of emptiness and boredom 
during the day and to the trauma experienced due to 
hospitalization and to the separation from their environ-
ment; b) despair and depression arising from the forced 
cohabitation and from seeing other unwell patients 
without understanding their conditions, and stigmatiza-
tion [5]; c) no interventions designed to reduce conflict 
and use of restrictive practices; d) no shared decision-
making about drugs and plan of care after two days 
of admission; e) no structured psychosocial approach 
with the emphasis on the stressors related to the crisis. 
Moreover, two other aspects were considered lacking, 
although valuable for inpatients: giving as soon as pos-
sible a personalized meaning to the hospitalization as 
well as understanding what had happened before the 
crisis. These two aspects emerged forcefully in the vari-
ous focus groups that two psychologists held with the 
inpatients at San Filippo Neri Hospital in Rome in 1998 
[4]. In fact, for several weeks during the daily meetings, 
the two topics were the most prevalent and discussed; 
two other prevalent topics were the need of obtaining 
more information about psychopharmacotherapy and 
what to do to avoid relapses. In this respect, the profes-
sionals proposed among other domains of interest for 
interventions the topic of early warning signs that was 
also quite appreciated by patients. A first draft of the 
manual contained four topics, each of them daily used 
during the week, that were labelled as: “What occured 
before the crisis”, “Stress-vulnerability”, “Psychotropic 
drugs” and “Early warning signs”. Although the devel-
oped group intervention described in three editions of a 
manual for professionals [5-7] had a psychoeducational 
matrix focusing on the communication of key-informa-
tion with strategies belonging to cognitive-behavioural 
therapy it differs completely from traditional psychoed-
ucation mostly based on the “diagnosis”. It differs also 
from other group approaches generally based on the free 
discussion. In fact, this intervention has been conceived 
specifically for the acute psychiatric unit, starting each 
Monday of the week, with asking to each patient in the 
group “what had occurred in terms of mental and be-
havioral problems in the last days before admission” in 
order to obtain a list of “symptoms” to be written on the 
board visible to all inpatients. In this way, patients were 
encouraged to confront each other and to know some 
aspects of the condition of the others. We would like to 
underline that these two aspects are considered of great 
importance by experts [8, 9] as well as the collaborative 
approach that is receiving more and more attention [10-
14]. Finally, it is important to pinpoint that this inter-
vention emphasizes the true nature of psychoeducation, 
i.e., to extract (etimologically “e-ducĕre”) the personal-
ized information from the patient that is necessary for 
the therapeutic action, rather than to input information 
(to teach, etimologically “insı̆gnare”, just the opposite of 
“e-ducĕre”). The aim of this paper is to describe in de-
tail the characteristic of the approach used in that group 
intervention and its evolution based on the preferences 
of patients and professionals, its spread, the results ob-
tained in several studies, and the advantages and barri-
ers of its implementation.

METHOD
Firstly, we briefly describe the main characteristics 

of the intervention. Secondly, the topics with the key-
questions of some of them, and their evolution are 
summarised in four parts: the first concerns the years 
in which the manual had not yet been published, while 
the other three correspond to the three editions of the 
manual. Thirdly, the overview of the CBGI spread is 
summarised in accordance with periods which coin-
cide with the three editions of the manual: 2004-2008; 
2009-2014; 2015-2025 [5-7]. Data of the spread are in 
charge to the teams of Campobasso and Arezzo, ac-
credited for the training of the professionals. In fact, it 
is possible to implement the CBGI in the wards only by 
an intensive training of the professionals, invited in turn 
to give routinely information about the activities/sus-
pension of the intervention and eventually the reasons 
why the group is interrupted. For this paper we use also 
data obtained by a previous cross-national survey con-
ducted in 2017 [15]. We would like to specify that data 
obtained by an ad hoc questionnaire regarding specific 
process or outcome indicators (see the list after in the 
Results section) filled by the centers for the survey in 
2017 showed reproducibility when compared with data 
in charge to the team of Campobasso and Arezzo [15]. 
That means this data collected yearly are reliable and 
useful here as an update. 

Main characteristics of the intervention 
All admitted patients can participate to the daily meet-

ing, which lasted 1 hour and 45 minutes with a break of 
15 minutes. The suggested starting time for group meet-
ings is 9.00 am, from Monday to Friday, every week, in 
order to dedicate some hours in the afternoon to the 
exercises assigned at the conclusion of the morning ses-
sions. In fact, every session is structured in the follow-
ing way: 1) presentation of the unit of work, the session 
aim, presentation of structure and rules of the group ses-
sion; 2) introduction of all newly admitted inpatients; 
3) summary of the last session and review of home-
work; 4) topic of the day; 5) summary of the principal 
points and assignment of homework for the afternoon. 
These exercises are mainly personal-goal oriented and 
they are performed by inpatients with the help of the 
nursing staff in the afternoon. Solutions to the practical 
exercises of each session are reviewed in the next day 
session. Sessions follow a didactic treatment guideline 
presented in the manual for professionals. All rules and 
strategies are used in a flexible way. The main strategies 
are: a) encouraging direct communication and dialogue 
among inpatients rather than professionals giving infor-
mation and advice to inpatients; b) Socratic questioning 
[16]; c) helping inpatients make connections between 
their thoughts, emotions and behaviors; d) normalizing 
symptoms; e) modelling and role-playing; f) positive re-
inforcement and constructive feed-back; g) structured 
problem solving; h) effective communication skills (i.e., 
expressing unpleasant feelings, active listening, express-
ing pleasant feelings, making requests). A well-trained 
professional (called the “conductor”) with the assistance 
of another well-trained professional (the “co-conduc-
tor”), conduct the group sessions. The conductor’s role 
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is mainly to ask the key-questions written in the manual 
for each topic and to stimulate a brief confrontation 
among patients, who are also invited to help some of 
them not yet “ready” to answer. It is possible to go to the 
next question only if answers are provided by patients 
and an agreement among them is reached; the role of 
co-conductor is to write the answers on the blackboards 
and to supervise the session. 

Topics of the intervention and their evolution mainly 
based on the needs of patients 

From 1999 until 2000 the intervention was applied 
only in the Ward of San Filippo Neri General Hospi-
tal of Rome by the two psychologists that conducted 
the focus groups in the previous year, with assistance of 
nurses. The topics were four as listed in the introduc-
tion. Generally, the topic of “psychotropic drugs” lasted 
more than one day. At that time, the topics were well 
detailed in an unpublished manual. The key-questions 
for each topic to be asked to each patient were the fol-
lowings, in the order here illustrated:
•	 Topic 1. A) “How did you feel and behave before hos-

pitalization?”; B) “What factors may have triggered 
the crisis?”; C) “What do these factors produce within 
us?”, with the scope to obtain words like discomfort, 
tension, anger, irritation, depression, but above all 
the term “stress” or “distress” that is the “magic” word 
for the next question; D) “How can we define stress?” 
with the scope to share the following simple definition 
as an imbalanced condition that occurs between our 
coping skills and the problematic situations or stress-
ful events that generate discomfort/distress within us;

•	 Topic 2. A) “What are the signs of stress?”; B) “Does 
everyone get stressed”; C) “Why do some people have 
a crisis when faced with the same stressful event, 
while others do not?” in order to introduce the con-
cept of vulnerability and to the discuss in detail the 
scheme of diathesis-stress theory; D) “What does 
this excessive vulnerability depend on?” in order to 
discuss and to list the main causes such as biologi-
cal vulnerability, personal characteristics and the use 
of ineffective strategies or difficulties in dealing with 
stressful situations; 

•	 Topic 3. A) “What does psychotropic drug mean?”; B) 
“How do psychotropic drugs work?”; C) after that the 
co-conductor writes four categories of psychotropic 
drugs (antipsychotics, anti-anxiety, antidepressants, 
mood stabilizers) on the blackboard, the conductor 
asks each patient “What psychotropic drugs are you 
taking? What are they for? In which category would 
you put the drugs?”. At the end of each answer the 
co-conductor fills them in the category; D) at this 
point, each patient is asked to prescribe the therapy 
himself and other patients are asked to rate the ther-
apy indicated on its appropriateness and correctness 
about category and dosage. E) “How long should the 
therapy last?”; F) “What is the risk to suspend the 
therapy?”; G) “Why are drugs sometimes stopped?” 
in order to obtain a long list of reasons why the drugs 
were stopped; E) in accordance with the previous an-
swer is asked “What can be done to counteract the 
reason for stopping medications?”;

•	 Topic 4. A) “What are the early signs of crisis?”; B) 
“When you are under stress, do you notice some per-
sonal behavioral changes and if so, which ones?” in 
order to obtain a list of these changes; C) “Do you 
think it’s easy to notice these behavioral changes right 
away, when we start to feel bad?” in order to obtain an 
obvious “no” as a reply; D) “Who could help us to rec-
ognize these signs?” in order to prompt collaboration 
with a key-person that could help them; E) “What can 
we do to cope with these signs?” in order to obtain a 
list of coping strategies; F) “Why is it important to 
recognize these signs and to cope with them?” in or-
der to stress the importance to prevent relapses.
From 2001 to 2003 the intervention was applied also 

in the Ward of Campobasso by psychiatrists (mainly 
conductors) and nurses (mainly co-conductors). The 
interest in the approach was so high that many profes-
sionals participated to better understand the “health 
information needs” of inpatients during the several 
meetings. In the end, on the basis of the requests of 
inpatients, the following new topics were elaborated: 
alcohol, hallucinations, anxiety and fear, delusion and 
psychotic thinking, sadness and joy, anger, secondary 
advantages, suicide ideation, compulsory treatment. 
These topics were called “Optional” because addressed 
at discretion of the healthcare team based on the preva-
lent needs of hospitalized patients (for instance, if in a 
day there were more than 5 people admitted for alcohol 
problems or intensive anger). The original four topics 
were called “Basic”. The first edition of the manual [5] 
was published in 2003; at the same time the Italian Na-
tional Institute of Health (Istituto Superiore di Sanità, 
ISS), Rome, Italy on the basis of the first evaluative 
study [4] and of some outcome data of the Ward of 
Campobasso, decided to promote a national training 
for this approach and to collaborate to relevant future 
research projects. 

From 2004 to 2008 in several centers that applied the 
intervention, professionals paid particular attention to-
wards new needs of patients and were proposed other 
topics that were experimentally tested in these centers. 
One of them was considered as a “Basic topic” called 
“Personal goals and plan to achieve them”. The main 
key-questions of the fifth basic topic are:
A) “I would like to list the symptoms present at the ad-
mission and those still present”;
B) “I would like to know when you expect to be dis-
charged on the basis of the symptoms still present”; 
C) “What pleasant goal do you think is possible to de-
fine and achieve in the following three months and what 
kind of goal is important to prevent a crisis?”.

In addition to this, two optional topics were elaborat-
ed: “Physical well-being: diet and physical activity” and 
“Understanding and managing emotions”. As a conse-
quence, a new edition of the manual was considered 
useful and published in 2008 [6]. 

From 2009 to 2015 new needs emerged from patients 
and professionals. Patients admitted to different wards 
often liked to talk about the prejudice related to the 
mental illness. This topic was considered of great im-
portance by professionals and it was particularly tested 
in the Ward of the Department of Mental Health of 
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Ferrara. Other three new topics were proposed; one of 
them, “Managing aggression”, was proposed by profes-
sionals of the Institute of Psychiatry – University of 
L’Aquila to be addressed daily if there were in the ward 
at least two patients with this kind of problematic be-
havior. This topic, highly structured, is characterized by 
5 psycho-educational sessions of 30-40 minutes to be 
held one every afternoon. The other two topics, “Aware-
ness” and “Problem solving”, were proposed by nurses 
of Acute Psychiatric Unit Care of the Department of 
Mental Health of Arezzo, to the patients subsequently 
hospitalized during a period of one year, who shared 
them with great interest. 

As a consequence, a new and latest edition of the 
manual, updated both in structure and content, was 
published in 2015 [7]. The theme of prejudice gave ori-
gin to the topic “Stigma” considered as a “Basic topic” 
while the previous basic topics “Early warning signs” 
and “Personal goals and plan to achieve them” were 
considered optional. However, in this last manual there 
is an explicit recommendation for professionals to use 
the topic “Personal goals and plan to achieve them” as 
fundamental if there were 3-4 patients ready to be dis-
charged in a few days. In fact, the name of the topic 
has been changed in “Discharge: individual goals at 
discharge”. The “Managing aggression” topic is consid-
ered as “accessory” because is only treated with some 
patients in the afternoon and the other two topics, 
“Awareness” and “Problem solving”, were considered 
“experimental” with the recommendation to further ob-
serve their usefulness.

From 2016 to 2025 the two centers responsible for 
the training of this approach (Campobasso and Arezzo) 
received many feedbacks and proposals by profession-
als of several wards applying the intervention to include 
new topics in the manual. The needs of professionals 
concerned the addition above all of “comorbidity” with 
personality disorders, the strategies to cope with antiso-
cial personality disorder and problems with immigrants 
because of the significant prevalence of this kind of ad-
missions. 

Spread of the intervention
From 2004 to 2008, also as a consequence of national 

training, the intervention was applied in 8 centers in 
Northern, 8 in Central and 6 in Southern Italy. Three 
evaluative studies were conducted and published with 
good results and outcomes [17-19]. 

From 2009 to 2014 the intervention was interrupted 
or suspended for a long period of time (>1 year) in 3 
wards in Northern, 3 in Central and 4 in the Southern 
Italy. On the other hand, it was introduced in other 2 
wards in the North and 1 in the South of our nation. 
Other evaluative studies were conducted, discussed at 
congresses or published [20-24].

From 2015 to 2025 the intervention was interrupted 
or suspended for a long period of time (>1 year) in 4 
wards in Northern, 2 in Central and 1 in Southern Italy. 
It was introduced in 12 wards in Northern, 3 in Central 
and 2 in Southern Italy. Several evaluative studies were 
conducted and published that demonstrate good results 
and outcomes [15, 25-29].

Finally, the CBGI has been introduced in 42 wards 
(22 in Northern, 11 in Central, and 9 in Southern Ita-
ly). However, it has been interrupted in 17 wards (7 in 
the North, 5 in the Center and 5 in the South). Thus, 
we can estimate that the intervention has been applied 
in 25 wards (15 in the North of Italy, 6 in the Center 
and 4 in the South).

As for the directors of the Mental Health Depart-
ments in which the intervention was implemented, 40% 
of them had a Cognitive Behavioral Therapy (CBT) 
and/or psychoeducational background; however, it 
should be added that 88% shared the Evidence Based 
Mental Health (EBMH) approach.

RESULTS
In this section, we present the results related to 

some indicators of the evaluation studies carried out 
by the several centers that applied the intervention, 
published in the journals or printed in the congress 
books where the CBGI has been discussed. We em-
phasize that in all the studies performed, except three 
[17, 25, 26] with a controlled non randomized trial, 
the study design was longitudinal pre-post evaluation 
with baseline data collected in the year before the in-
troduction of the CBGI intervention; specifically, the 
authors compared data regarding specific processes or 
outcome indicators obtained before implementation 
and 12, 24, or 48 months after the implementation of 
CBGI. The indicators used in the studies were the fol-
lowing (Table 1): proportion of voluntary readmissions 
[4, 17, 19, 20]; proportion of compulsory readmis-
sions [4, 18-20, 27]; time to relapse [25]; proportion 
of inpatients escaping from the unit [4]; proportion 
of restraints [4, 27]; number of violent and angry acts 
toward other inpatients and/or staff [4, 17, 27]; sever-
ity of psychiatric symptomatology [17, 28]; level of 
insight and awareness of psychiatric conditions [21]; 
level of specific competences acquired about the Be-
havioural Cognitive Group Intervention (BCGI) basic 
topics [28]; inpatient satisfaction [4, 17-19, 25, 26]; 
ward atmosphere [4, 18-22, 28]; cost and income. The 
indicators of psychopathology, aggressiveness, level of 
insight, satisfaction and ward atmosphere were mea-
sured by reliable tools, different among the various 
studies, the psychometric properties of which were re-
ported in each paper by reference. Last but not least is 
the “Costs and income” assessed in terms of economic 
value based on the Diagnosis Related Groups (DRG) 
system, used as indicators of efficiency in Italy [19]. 
The main statistical measure used was the proportion, 
calculated as percentage of specific events which oc-
curred (i.e., percentage of voluntary readmissions was 
calculate as the number of voluntary readmissions to 
the total number of admissions).

Indicators
The indicators area:

•	 reduction in percentage of voluntary readmissions 
was found statistically significant (p<0.01) in 3 out of 
4 studies [4, 18, 19], but we pinpoint that the study by 
Travi et al. [20] did not show statistical significance; 
the minimum, -4.7%, at one year follow-up was ob-
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served in Bazzoni et al. [4], the maximum -11% in 
Veltro et al. [19] where the indicator was measured 
also at 4 year follow-up with a reduction of 13%; 

•	 reduction in percentage of compulsory readmissions 
was found statistically significant (p<0.01) in 3 out of 
5 studies [4, 18, 19]; the reduction was quite similar: 
45% [18] vs -47% [4]. However, the reduction was 
also observed in the other two studies as well as the 
comparison of the duration in days with the Compul-
sory treatment that decreased from 58 to 16 in the 
study by Bellini et al. [27]; 

•	 reduction in time to relapse [25] was found not sta-
tistically significant (hazard ratio 0.59, 95% CI: 0.13-
2.75) in cases (exposed to psychoeducation) com-
pared to controls (not exposed); 

•	 reduction in percentage of inpatients escaping from 
the unit was found statistically significant (p=0.002) 
in the first and unique study that measured it [4] with 
a reduction from 12 (2.4%) to 1 (0.2%);

•	 reduction in percentage of restraints was found sta-
tistically significant (p=0.02) in the study by Bazzoni 

et al. [4] with a reduction from 12 (2.3%) to 2 (0.4%). 
This percentage decreased also in the other two stud-
ies by Veltro et al. [18] from 5 (the year before) to 1 in 
the following first and second year and by Bellini et al. 
[27] from 21 (six months before) to 1 in the following 
six months. They also conducted a controlled study 
and observed 6 restraints with a total of 66.7 hours of 
containment in the CBGI group vs 12 with a total of 
386.1 hours in the control group;

•	 reduction in number of violent and angry acts toward 
other inpatients and/or staff was reported by Bazzoni 
et al. [4] with 211 violent episodes (41.5% - CI 37.2 
- 46.0) in the previous year before CBGI implemen-
tation, and 121 (24.7% - CI 20.9 - 28.8; p<0.001) in 
the following year. They specified also the number of 
aggressive acts patient-to-patient (110 before vs 73 
after) and patient-to-staff (101 vs 48). In the study by 
Travi et al. [20], the number of violent acts decreased 
from 13 to 4, 1, 0 in the last three years of follow-up. 
Massaro et al. [17] observed 22% aggressive acts in 
the experimental group (BCGI) against 77% in the 

Table 1
Indicator, measure collected, and difference between, before and after the implementation of CBGI (D), with the Authors of the 
cited studies

Indicator Measure collected D Authors

Voluntary readmission Percentage -3.03 Travi et al. [20]

Percentage -4.7 Bazzoni et al. [4]

Percentage -11 Veltro et al. [18]

Percentage -13 Veltro et al. [19]

Compulsory readmission Percentage -45 Veltro et al. [18]

Percentage -48 Veltro et al. [19]

Percentage -48 Bazzoni et al. [4]

Absolute value -42 Bellini et al. [27]

Time to relapse Hazard ratio 0.59 Mattei et al. [25]

Escaping from the unit Percentage -2.2 Bazzoni et al. [4]

Patients with restraints Percentage -1.9 Bazzoni et al. [4]

Percentage -6.1 Veltro et al. [18]

Absolute value -6 Bellini et al. [27]

Violent acts Percentage -16.8 Bazzoni et al. [4]

Percentage -55 Massaro et al. [17]

Absolute value -13 Travi et al. [20]

Psychiatric symptomatology Average (SD) at BPRS -10.82 (12.7) Massaro et al. [17]

Satisfaction for the care Percentage 73% Bazzoni et al. [4]

Average (SD): rating 1-5 4.6 (0.8) Veltro et al. [18]

Average (SD): rating 1-5 4.4 (0.8) Veltro et al. [19]

Average (SD): rating 1-5 3.3 (0.9) Tarallo et al. [26]

Ward atmosphere Percentage +38 Bazzoni et al. [4]

Average (SD): rating 1-4 +1 (0.8) Veltro et al. [18]

Average (SD): rating 1-5 +1.5 (0.5) Veltro et al. [19]

Cost and income Diagnosis related group  
(DRG value expressed in euro)

+€ 360 (in four years) Veltro et al. [19]

CBGI: Cognitive-Behavior Group Intervention; SD: standard deviation; BPRS: Brief Psychiatric Rating Scale.
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control group; also the average of aggressiveness was 
statistically significant (p<0.0001); 

•	 decrease in severity of psychiatric symptomatology in 
the pre-post (admission vs discharge) study conduct-
ed by Massaro et al. [17] was found statistically signif-
icant by comparison in the group that received BCGI 
(p<0.001) but not in the control group (p=0.054). 
Instead, in the study by Zucca et al. [28] there were 
no differences on the Brief Psychiatric Rating Scale 
among patients that received the CBGI and patients 
that did not participate to the group. However, the 
authors wrote that four months after discharge there 
were no readmissions for the patients involved in 
CBGI, while among patients that did not partecipate 
to the group 13 readmissions (19,7%) with 4 compul-
sory treatments were observed; 

•	 improved levels of insight and awareness of psychi-
atric conditions, measured by the Insight scale, was 
found improved as declared by Adami et al. [21] at 
the “II Conferenza Tematica Nazionale” congress, al-
though they did not report data in the abstract-book;

•	 improved levels of specific CBGI basic topics compe-
tences for all four topics at p<0.005 statistic signifi-
cance and especially for the psychotropic drugs topic 
[28];

•	 high Inpatient satisfaction was found in every study. 
In Bazzoni et al. [4] satisfaction was 73% for the 
care, 81% for the staff and 91% for group usefulness. 
In Veltro et al. [18] at two-year follow-up the average 
(code 1 to 5) was 4.6 (p<0.01) for “care received”, 
4.7 (<0.01) for “availability of professionals when 
needed by patients”, 4.7 (p<0.001) for “helpfulness 
of professionals”, 4.6 (p<0.001) for “information re-
ceived” and 4.6 (p<0.01) for “activities in the after-
noon”. These results were quite similar and statisti-
cally significant (p<0.001) at 4-year follow-up [17]. 
In the study by Massaro [17], the difference of sat-
isfaction was found statistically significant between 
patients that participated to the CBGI and patients 
that did not participate (p<0.001); the difference 
was explained by sex (significant for male, but not 
for female). Mattei et al. [25] reported only a qualita-
tive description given by patients at discharge of the 
CBGI as “useful”, that they would “attend it in the 
future again”, and that the “group topics were not 
difficult”, but did not show data. In Tarallo et al. [26] 
the satisfaction for CBGI was found, in all the items 
of the questionnaire they used, higher and statisti-
cally significant (p<0.01) compared to that observed 
in a sample of control treated by another group in-
tervention; 

•	 improvement in ward atmosphere was found +38% 
since the first study [4]. In the study by Veltro et al. 
[18] the difference between year baseline and all 
subsequent 4-year follow-up was statistically signifi-
cant (F=115.7; df=4; p<0.001). In Travi et al. [20] 
nurses rated over a period of three years the ward at-
mosphere as good/very good 83% of time. The ward 
atmosphere was found improved as declared by Ad-
ami et al. [21] and by Dosa and Cavicchio [22] at 
the same congress although they did not show data 
on the abstract-book. Zucca et al. [28] reported that 

87.5% of patients rated the ward atmosphere “excel-
lent” or “good” after the CBGI implementation;

•	 “Costs and income”. The economic mean value of 
DRG increased from € 2,450 in 2001, to € 2,514 
in 2002, € 2,540 in 2003, € 2,606 in 2004, and to € 
2,810 in 2005 [19].
Finally, we have also to pinpoint the participation 

of about 80% of inpatients to the group as described 
by Gigantesco et al. [15] and reported by the teams of 
Campobasso and Arezzo. 

DISCUSSION
The National Institute for Health and Care Excel-

lence (NICE) guidelines [30, 31] recommend struc-
tured psychological therapies during the acute phase of 
many severe mental health problems and, at the same 
time, emphasize the need to improve psycho-social cul-
ture of care in wards [15, 32, 33]. Nevertheless, the cur-
rent approach remains dominated by psychiatrists 
through the traditional ward round model, similar to 
the surgery unit, and by the use of psychotropic drugs 
only. This is probably due to many factors. First of all, 
many studies that investigate the effectiveness of non-
pharmacological approaches to managing acute illness 
are not reported in the scoping or systematic reviews 
[34]. We regret to have to point out that the studies 
selected ranged from 16 to 29, with great difference in 
interventions; very few compared with a very large num-
ber of psychiatric wards in the world! This could also be 
due to, on one hand, dearth of funding for this kind of 
research; on the contrary, there are many studies about 
the psychotropic drugs efficacy often supported by 
pharmaceutical companies. On the other hand, the 
evaluation of non-pharmacological approaches in psy-
chiatric ward is problematic for many reasons, includ-
ing both difficulties to carry out a randomized control 
study (RCT) and to check for many different variables. 
In fact, in the review of Wood et al., [35] about the in-
dividual or group CBT for inpatients the risk of bias for 
the randomization was assessed for 18 trials out of 23 
papers reported. Furthermore, blinding of participants 
and research staff is the linchpin for this study design, 
but impossible to ensure within trials of psychological 
interventions in the ward as participants and therapists 
know what therapy is being delivered. As a conse-
quence, the same review [35] estimated that “all RCTs 
had at least one area at high risk of bias, and seventeen 
RCTs had at least two”. This narrow focus of studies 
could therefore underestimate the interest for non-
pharmacological approaches, their spread and also their 
good impact on the care in the ward. Bearing this in 
mind, we have to be optimistic looking to the literature 
on non-pharmacological interventions for psychosis 
adapted to inpatient settings, which is greater than re-
ported in the review of efficacy. It is slowly increasing in 
recent years but a great transformation in acute settings 
has not yet been created [35]. Another problem con-
cerns the nature of non-pharmacological interventions 
since most of them are structured on the basis of spe-
cific diagnoses like bipolar or schizophrenia disorders, 
and therefore difficult to organize in the first phase of 
admission. For instance, the study of Chen et al., [36] 
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on the bipolar disorder well underline this aspect: “Par-
ticipants were referred to the program when their clini-
cal symptoms were alleviated, as defined by Young Ma-
nia Rating Scale (YMRS) score of less than 8, and 
during their discharge period”; too late in our opinion 
considering that the length of admissions are decreas-
ing all over the world and in the USA it is actually esti-
mated less than 10 days [37]. We should also consider 
that for the spectrum of schizophrenia the lack of in-
sight about symptoms and judgment at admission is too 
compromised in 70% of patients and show improve-
ment after days of treatment [38]. This problem 
emerged more clearly for people at the first episode 
[39]. In fact, 40% of them declared that in the acute 
phase, after they have been admitted to a psychiatric 
hospital, they did not remember much of the conversa-
tions about the diagnosis. The phrase of a patient that 
could be considered as an epigraph in this qualitative 
research is “I think they have told me before, but I was 
psychotic at that time. I just don’t have a clear memory 
of it”. Finally, it is time to consider that during the crisis 
period the biomedical narrative is misleading because 
of the lack of insight; furthermore, it could have a coun-
terproductive effect of reducing the person’s locus of 
control and sense of empowerment with its message 
that the disease is responsible for their experiences 
[39]. These considerations are confirmed by an interest-
ing survey made by Phillips [40]. He found a high satis-
faction of inpatients for the psychoeducational group 
characterized by “safety planning, coping with stress, 
positive self-talk, relapse prevention, spirituality, and 
creative expression”. In some way, these results are sim-
ilar to those found by Morgan et al. [41] that “supports 
research which suggests that psychological interven-
tions can help people make sense of a crisis and lead to 
changes at an interpersonal and intrapersonal level”. 
Our approach appears much pertinent with the previ-
ous statements since it stimulates the participation ask-
ing inpatients “what occurred before the admission?”. 
In this way patients talk about their feelings, their expe-
rienced state of mind, their behaviour and their life 
events. In the second day, dealing with the impact of 
stress factors, their personal way of reacting to them 
and their personal vulnerability, seems as a “second epi-
sode” of their tale. That means “normalizing the crisis”, 
reinforced by all participants regardless of diagnosis, 
and also prompting a “meaning of what happened” giv-
ing them a sense of reality. We emphasize that “to find 
a meaning” is encouraged by authors of recovery pro-
cess [42, 43] since 1993 [44] and it is described as one 
of the best key-factors in the scoping-review of recovery 
[45]. The way the topic of psychotropic drug is per-
formed in our CBGI is also attractive for patients be-
cause of the collaborative approach based on a pair-to-
pair learning, very similar to shared-decision-making 
approach [45]. Finally, this is the very nature of psycho-
education by asking and actively listening to patients’ 
opinion rather than telling them information, that is 
psycho-didactics. All these factors probably improve 
adherence and awareness about the stress-vulnerability 
model as observed by professionals and reported by Ad-
ami et al. [21]. The attractiveness of the group is con-

firmed by the data of participation around 80% report-
ed in the results paragraph. Many evaluative studies 
showed the effectiveness of our approach about the 
voluntary and compulsory readmissions as well as of the 
reduction of aggressive acts and of seclusion. We are 
aware that other specific effective strategies are avail-
able to reduce aggressions, conflicts and seclusion [46] 
but we believe that it could be easier to apply them, and 
probably in a more effective way, in a good “ward atmo-
sphere” [47]; however, we need more research [48]. 
Since these practices concern a team-level intervention 
to avoid or mitigate potential conflicts resulting from 
patients-patients and staff-patients interactions, the 
need to improve engagement of patients and the cul-
ture of care on wards has also been emphasized [48, 49, 
32]. Again, CBGI demonstrated good results on ward 
atmosphere in all studies that assessed it [4, 19-22, 28]. 
In many studies considering satisfaction about CBGI, it 
was found very high [14] and statistically significant [4, 
17-19, 26]. Patient satisfaction has a very long tradition 
of interest in mental health [50, 51], also for inpatients 
[52-54] and it has been closely linked to ward atmo-
sphere [47, 48], considered as correlated with “global 
functioning at discharge, improvement during treat-
ment, and positive interactions with staff” [52]. To date, 
as we have shown, the CBGI seems to be effective to 
meet many needs of inpatients, and to contribute to a 
good quality of care on the basis of pertinent indicators. 
Considering the data collected by the teams of Campo-
basso and Arezzo, new needs of users and professionals 
have to be considered and addressed. Three of them are 
pressing and require immediate responses. One is the 
problem of addiction because of its prevalence and “co-
morbidity” above all with personality disorders. That 
means a new optional topic should be elaborated and 
studied. To our knowledge, nurses and technicians of 
rehabilitation of the team of Psychiatric Ward of Uni-
versity of Brescia are working on it [55]. The key-ques-
tions of addiction as elaborated by this team are: A) 
“When is addiction a problem?”; B) “What are the nega-
tive effects caused by a substance?”. The answers are 
categorized in “physical”, “mental” and “social”; C) 
“What does craving mean?”; D) What strategies can be 
implemented to cope with addiction?”. The answers 
were useful to personalize the care plan and to be used 
by professionals of community mental health center af-
ter the discharge. They found preliminary good results 
by the process evaluation and thus they are currently 
considering to carry on a trial. Another need regards 
people with antisocial behaviour and with measure of 
legal restriction, who are being more and more fre-
quently admitted to psychiatric wards, especially in Ita-
ly after the closure of forensic psychiatric hospital. We 
propose to integrate effective strategies as Safewards 
[56] or Six Core Strategies [57] with the Accessory 
Topic “to manage aggression” of CBGI. Something sim-
ilar for the patients with antisocial personality disorders 
or with a high prevalence of violent/aggressive behav-
iours was made by the team of Department of Mental 
Health of the fifth area of Rome that manage three 
Residences for the Execution of Security Measures. 
They use [29] some topics of the CBGI, optimal strate-
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gies to deal with violent behaviour [58] and some topics 
regarding literacy emotion of another effective inter-
vention called InteGRO [59, 60]. The last need regards 
immigrants. In this case we believe that the problem is 
linked to the scarce presence of cultural mediators in 
the ward; a more structured presence of mediators 
would probably improve the feeling of participation and 
integration with other inpatients. The presence of dif-
ferent operators and professionals is one of the current 
debates [61] since the psychiatric ward is actually dom-
inated by the presence of nurses and psychiatrists. A 
critical point is the continuous delivering of CBGI that 
by our qualitative survey and by the survey of Gigan-
tesco et al. [15], it is applied in many wards two/three 
times per week or interrupted sometimes for months/ 
years or permanently. 

We think that the most important issue for CBGI 
and for other structured psychosocial interventions 
for inpatients concerns the barriers to delivering them 
extensively as described by Evlat et al. [33] and sum-
marized in hospital environments and multidisciplinary 
staff factors. In our country, based on our large experi-
ence and by our surveys three factors appear prevalent: 
the role of ward’s director, the organizational problems 
and the predominant medical/pharmacological ap-
proach. We observed that in many Italian psychiatric 
wards the CBGI was interrupted in conjunction with 
the turnover of the unit’s director on the basis of his 
personal training, often different from cognitive-behav-
ioural therapy or psychoeducation. As this is the only 
approach investigated for process, outcome and cost 
indicators in Italy, that means we are very far from ap-
plying Evidence Based Mental Health (EBMH). We 
suggest then that “formal” guidelines for professional 
accreditation should be adopted to introduce routinely 
these interventions linked to the budget system. The 
second problem frequently outlined by many staffs con-
cerns the difficulties to implement the group because of 
lack of professionals in the wards. We believe that this 
problem is strictly linked to the third one, because of-
ten the director wants to maintain the traditional ward 
round model. The CBGI as proposed by the authors is 
not compatible with the traditional medical model, as it 
offers a much better opportunity; that is to see the in-
teractions among patients for a long period of time and 
in this way to collect psychopathological observations 
in a more effective and efficient way. The third problem 
is the lack of training for psychiatrists/nurses in psycho-
educational interventions, in psychological therapies as 
well as in approaches of salutogenesis. We believe it is 
time to give more importance to salutogenesis also for in-
patients because it is promising for recovery [60]. Con-
sequently, we are convinced according to McAllister et 
al. [32] and Weich et al. [62] that the care for inpatients 
can improve by listening to the patients’ voice as well 
as by group interventions based on the transdiagnostic 
approach [37] like the CBGI.

CONCLUSION
This paper gives a large view about the nature, the 

spread, the results observed in many studies of the 
CBGI of Vendittelli et al. [7], about the importance of 

psychosocial interventions for inpatients and of the im-
pact of these interventions on the ward atmosphere and 
on the users’ satisfaction. We are aware that there are 
no RCT of the CBGI, that most studies have a follow-
up with an internal control study design, some with a 
group of comparison and some are without a control 
group; these factors limit the interpretation and the 
generalizability of the results. Nevertheless, there are 
few studies about the psychosocial interventions as 
complained by Hawes et al. [37]. At the same time, 
there are many obstacles that limit the spread of CBGI, 
often interrupted for a short/long period of time or per-
manently, as well as other psychosocial interventions. 
Many of these factors are due to the hospital environ-
ments, to the organizational problems or to the staff; 
in our opinion the responsibility of the consultant as 
well as the lack of the explicit definition of role and the 
function of psychiatric ward are prevalent. On the other 
hand, the CBGI has received great interest in Italy and 
in the international literature as also demonstrated in 
the recent “call for action” of Hawes et al. [37], where 
two papers [18, 19] about this intervention were cited 
twice. Undoubtedly, in Italy the CBGI has been widely 
applied, the request for training is constant as well as 
for support to activate it, and many studies have been 
conducted even if not RCT. We can pinpoint that there 
is abundance of literature on CBGI effectiveness, char-
acterized by several study designs and indicators, by 
several authors (mostly not involved in the elaboration 
of the intervention) and in different places of Italy. As 
we wrote in the discussion paragraph, we have many 
doubts about the feasibility of RCT to evaluate the ef-
fectiveness of ward group approaches. However, the 
CBGI contrasts the medical model and creates a psy-
chosocial culture in the ward [15], consistent with the 
same model used in the mental health community cen-
tres all over the world. Finally, the CBGI is also “clini-
cally” more accurate because of the transdiagnostic ap-
proach, based on a dimensional model and focused on 
the clinical as well as life variables. 
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INTRODUCTION
The consequences of the pandemic have affected 

people’s mental health and psychosocial well-being in 
several ways. These include bereavement, social isola-
tion, fear of infection or infecting others, uncertainty 
about the economic consequences and loss of liveli-
hood, and anxiety about future developments. The 
measures implemented to combat the spread of infec-
tion have resulted in a marked decline in various pro-
tective factors, including social support, engagement 
in professional and academic studies, opportunities for 
physical activity, daily routines, and access to healthcare 
services. The interplay of these factors has resulted in 
an increase in mental health concerns within the gen-

eral population, while concurrently exacerbating those 
already present in individuals diagnosed with a mental 
disorder [1].

The World Health Organization [2] has indicated 
that in over ninety percent of cases, services directed at 
the management of mental disability on a global scale 
were disrupted during the early months of the pandem-
ic. In response to the crisis, several services attempted 
to manage the situation by offering remote provisions, 
including psychological support and virtual psychiatric 
consults via telephone and video calls. However, it is 
important to acknowledge the possibility of a deteriora-
tion in care conditions, which may be attributable to 
the organisational stresses experienced by services and 
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Abstract
Introduction. The pandemic significantly affected mental health, leading to a reorgani-
zation of services. This study examines changes in Italy’s Departments of Mental Health 
(DMHs), comparing surveys from 2021 (during COVID-19) and 2023 (post-pandemic).
Methods. The two surveys involved 19 Italian DMHs and covered variables related to 
mental health care (number of centres, available staff, services provided and intervention 
methods).
Results. Between 2021 and 2023, services show structural stability with a solid territorial 
network. Organizational changes point to greater flexibility and customization, with a 
stronger semi-residential hospital offer. Human resources give mixed signals: psycholo-
gists and health care social workers are increasing, while social workers and psychiatric 
rehabilitation technicians are decreasing. Clinically, hospitalizations in General Hospital 
Psychiatric Units (GHPUs), Emergency Department (ED) visits, and self-harm cases 
are rising, while psychiatric and psychological visits decline. Remote nursing and psy-
chosocial interventions are increasing. The growth in first psychological consultations 
and users taken into care suggests a gradual return to in-person access and partial pre-
pandemic normality.
Conclusions. The data substantiate the need for continuous attention and adequate 
support to address post-pandemic mental distress, highlighting the importance of reor-
ganizing services to effectively respond to the new needs of the population.
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the deterioration of mental health in the population. 
Although mental health services in Italy have appeared 
to be resilient in maintaining their operations, there is 
a conspicuous absence of definitive data concerning 
the scope of their functionality and the accessibility of 
these services, either in-person or remotely, to individu-
als in the period after the first waves of the pandemic.

At the end of 2020, the Centre for Behavioural Sci-
ences and Mental Health of the Italian National In-
stitute of Health (Istituto Superiore di Sanità, ISS, 
Rome), with the support of the Ministry of Health, pro-
moted the project “Consolidation of national sentinel 
Departments of Mental Health (DMHs) network for 
monitoring the consequences of the SARS-CoV-2 pan-
demic on mental health” [3]. Mental health care in Italy 
is provided by about 139 DMHs that include territorial 
services for outpatient day care (Community Mental 
Health Centres, CMHCs); semi-residential facilities 
(day centres, DCs); non-hospital residential facilities 
(RFs); General Hospital Psychiatric Units (GHPUs), 
specialized units of the Department of Mental Health 
in which diagnostic, therapeutic and care activities car-
ried out in hospital settings. Semi-residential and RFs 
also involve private contracted facilities and private 
contracted hospital departments.

The project directly involved the DMHs to conduct 
a timely and detailed monitoring of the organisational 
structure of care for people with mental disorders dur-
ing the pandemic. The survey was then repeated in 
2023, with the objective of describing changes over 
time using some activity indicators.

OBJECTIVE
The objective of the study was to describe the organ-

isation and functioning of mental health services, with 
respect to a selection of indicators derived from data 
published by the Mental Health Information System 
(SISM) of the Ministry of Health, comparing data from 
the pandemic period (January-June 2021) with data 
from the post-pandemic period (January-June 2023).

METHODS
The survey involved a monthly assessment of service 

operations conducted from January to June 2021 and 
the same period in 2023. The adherence of DMHs was 
voluntary. Thirty-seven DMHs in 2021 and twenty-
three in 2023 agreed to participate in the monitoring. 

The comparison was made by selecting the nineteen 
DMHs that had submitted complete data in both 2021 
and 2023. The DMHs that participated are listed at the 
end of the article.

For data collection, an ad hoc form was prepared and 
shared with the DMHs. The information covered: al-
location and types of staff present; hospital, residential 
and semi residential activities; number of users treated 
in-person and remotely; direct provision of assistances 
to the person provided by professionals present in the 
various services; and consultations in emergency rooms. 
The data collection form was made available on an on-
line platform, built specifically for this survey. The col-
lected data were periodically checked centrally for outli-
ers or inconsistent values. At the end of the survey, the 
data were further subjected to quality verification by 
the survey managers at each DMHs and the ISS.

It should be emphasized that this monitoring pro-
gram does not constitute nor is it intended as a mea-
sure of the efficiency or adequacy of a DMH but is only 
meant to gather information to evaluate the reorganiza-
tion of DMHs following the pandemic experience.

The rate per 10,000 residents in the catchment area 
was calculated for each DMH. The “resident popula-
tion as of December 31, 2020, by Local Health Units 
(LHUs), age and gender” published on the Ministry 
of Health website [4] for 2021 and that as of Decem-
ber 31, 2021, for 2023 data were used as the reference 
population. Given the high variability in the data, the 
median rate per 10,000 and 100,00 residents was used 
to summarise the information and to compare the esti-
mates from 2021 and 2023. We also used the percent-
age difference between the median rate in 2023 and 
2021. Changes below ±10% were not considered sig-
nificant.

RESULTS
Analysis of data on the facilities and beds provided 

by DMHs (Figure 1) shows a median rate of CMHCs 
of 1.28 per 100,000 residents in 2021 and 1.30 in 2023. 
The median rate of the GHPUs offering 24-hour psy-
chiatric consult was 0.61 per 100,000 population in 
2021 and 0.57 in 2023 with a bed availability in the 
same services of 6.42 per 100,000 population in 2021 
to 6.28 in 2023.

The median rate of GHPUs with available beds in 
day hospital (DH) was 0.54 per 100,000 population in 

0 5 10 15 20 25 30 35 40 45 50

Residential Facilities (RF) with beds
Residential Facilities (RF)

General Hospital Psychiatric Units (GHPUs) with beds in DH
General Hospital Psychiatric Units (GHPUs) with DH

General Hospital Psychiatric Units (GHPUs) with beds 24/24
General Hospital Psychiatric Units (GHPUs) 24/24

Community Mental Health Centre (CMHCs)

Median rate 2021 Median rate 2023

Figure 1
Facilities and beds provided by Departments of Mental Health (DMHs).
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2021 to 0.48 in 2023 and the availability of DH beds in 
GHPUs had a median rate of 0.49 per 100,000 popula-
tion in 2021 to 1.17 in 2023.

As for RFs the median rate was 3.85 per 100,000 
population in 2021 to 2.92 in 2023 and that of available 
beds at 4.56 per 10,000 population in 2021 to 3.45 in 
2023.

The median rate of psychiatrists (Figure 2) decreased 
from a value of 10.15 per 100,000 inhabitants in 2021 
to 9.75 in 2023. Psychologists, on the other hand, re-
ported a median rate of 2.98 per 100,000 inhabitants 
in 2021 to 3.29 in 2023. Nursing staff had a median 
value of 21.85 per 100,000 inhabitants in 2021 to 21.39 
in 2023.

Psychiatric rehabilitation technicians and social 
workers reported median values of 2.13 per 100,000 in-
habitants in 2021 to 1.91 in 2023 and 2.65 per 10,000 
inhabitants in 2021 to 2.47 in 2023, respectively.

Health care social workers (HSW) show a median 
value of 3.32 per 100,000 inhabitants in 2021 and 4.39 
in 2023. For administrative and support staff, values 
of 1.54 per 100,000 inhabitants were observed in 2021 
and 1.86 in 2023.

Regarding hospital activity (Figure 3), the median 
rate of admissions occurring in GHPUs increased from 
1.0 per 10,000 population in 2021 to 1.20 in 2023, and 
patients present in GHPUs from 1.40 per 10,000 popu-
lation in 2021 to 1.55 in 2023.

Compulsory psychiatric treatments (CPT) decreased 
from a median rate of 0.20 per 10,000 population in 
2021 to 0.15 in 2023; compulsory psychiatric evalua-

tion (CPE) vary from 0.02 per 10,000 population in 
2021 to 0.03 in 2023.

Patients discharged from RFs, reported a median rate 
of 0.10 per 10,000 population in 2021 to 0.09 in 2023.

In 2021, the median rate of patients who received 
at least one health or social provisions either in-person 
or remotely (provided through remote modalities, e.g., 
telemedicine, online consultations, etc.) was 67.20 per 
10,000 population. In 2023, this value increased to 
73.40. The median rate of patients who received health 
or social provisions exclusively remotely was 0.48 per 
10,000 population in 2021 and dropped to 0.03 in 2023 
(Figure 4).

The median rate of face-to-face provisions provided 
by DMHs (considering that a patient may receive more 
than one health and social provisions and considering 
the total number of psychiatric consults, psychological 
visits, nursing provisions and psychosocial interven-
tions, excluding first visits) was 193.30 per 10,000 pop-
ulation in 2021 and 203.29 in 2023. Health and social 
provisions provided remotely decreased from a median 
of 16.70 per 10,000 population in 2021 to 8.72 in 2023 
(Figure 5).

Total median rate of remote psychiatric and psycho-
logical consult provisions decreased from 5.09 in 2021 
to 1.86 in 2023 and from 2.29 in 2021 to 0.76 in 2023, 
respectively, while remote nursing and psychosocial in-
terventions increased from 2.46 in 2021 to 3.95 in 2023 
and from 1.37 in 2021 to 2.57 in 2023, respectively 
(Figure 6). Total median rate in-person psychiatric and 
psychological consult provisions decreased from 54.18 
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Health care social workers (HSW)
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Median rate 2021 Median  rate 2023Figure 2
Departments of Mental Health (DMHs) staff.
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Admissions in General Hospital Psychiatric Units (GHPUs)

Median rate 2021 Median rate 2023

Figure 3
Residential Facilities (RFs) and hospital activities.
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in 2021 to 49.90 in 2023 and from 15.35 in 2021 to 
8.33 in 2023, respectively. The first psychiatric and 
psychological consults took place exclusively in pres-
ence mode, with no change in the median rates for the 
two periods (3.90 per 10,000 in 2021 and 4.00 in 2023 
for psychiatric consults; 0.60 per 10,000 in 2021 and 
0.80 in 2023 for psychological consults). In 2023, the 

median of psychotherapy sessions was 8.22 per 10,000 
population for face-to-face and 0.02 for remote. Data 
in 2021 was missing. In-person nursing provisions 
increased from 70.60 per 10,000 to 100.88 in 2023, 
while remote nursing provisions increased from 2.46 
to 3.95 in 2023. In-person psychosocial interventions 
went from 33.02 per 10,000 to 31.39 in 2023, while 

0 10 20 30 40 50 60 70 80

Patients who received health or social provisions
exclusively remotely

Patients who received at least one health or social
provisions either in-person or remotely

Median rate  2021 Median rate 2023
Figure 4
Patients under treatment.
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Face-to-face provisions (excluding �rst consultations)
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Figure 5
Provisions provided face-to-face or remotely.
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First in-person psychologial consultation

Total remote psychiatric consultation
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Figure 6
Type of provisions provided face-to-face or remotely.
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remote psychosocial interventions went from 1.73 to 
2.57 in 2023.

Regarding psychiatric and psychological consulta-
tions carried out by DMHs staff at the general hospital 
Emergency Department (ED) (Figure 7), the median 
rate of consultations was 2.90 per 10,000 population 
in 2021 and 3.44 in 2023. Self-injurious gestures ascer-
tained at the ED were 0.20 per 10,000 in 2021 and 0.26 
in 2023.

A summary of the comparison of key indicators from 
2021 and 2023 is shown in Table 1.

DISCUSSION
Organization

The stability of the number of CMHCs in the two 
periods considered seems to confirm the solidity of 
the territorial network, the cornerstone of the national 
mental health system in Italy. However, the numerical 
data alone do not allow a complete evaluation: it will 
be necessary to delve deeper into the issue of human 
resources and capacity for care. The number of GHPUs 
with 24/7 care and the relative availability of beds re-
main equally stable in the two periods.

Although the number of GHPUs offering DH has 
slightly decreased (about -11%), the average number of 
available DH beds has more than doubled with an in-
crease of 138.8% in 2023. This indicates a rise in semi-
residential hospital activities, concentrated in a smaller 
number of facilities, but with greater care capacity. This 
model can promote greater flexibility in the therapeu-
tic offer and respond more adequately to clinical needs 
without resorting to prolonged hospitalization.

Human resources
Regarding full-time permanent staff at the DMHs, 

in 2023, compared to 2021, a fairly stable median val-
ue of psychiatrists is observed, a 10.4% increase in psy-
chologists, a slight decrease in social workers (-6.8%) 
and psychiatric rehabilitation technicians (-10.4%), 
indicating that some DMHs may have redirected re-
sources towards professional profiles considered more 
strategic (such as psychologists), penalising other 
roles. Furthermore, the pandemic might have changed 
the organization of health service to the detriment of 
these professional figures. The observed increase of 
32.3% in 2023 compared to 2021 in the median value 

of HSW probably highlights a greater demand of assis-
tance and support to patients following the pandemic, 
for instrumental activities of daily living, and perhaps 
a greater sensitivity towards social support for people 
with mental disorders. The constant presence of nurses 
highlights their fundamental role in psychiatric health 
care. In-person and remote nursing provisions (mostly 
telephone calls aimed at assessing the progress and 
modulation of ongoing therapy) increased by 42.9% 
and 60.6% respectively in 2023, which could reflect an 
enhancement of the role of nursing care, especially in 
the territorial management of patients, in the admin-
istration of therapies and in supporting continuity of 
care.

Hospital activities
Data on hospital activities show a 20% increase in 

admissions to GHPUs in 2023 compared to 2021, in-
dicating greater pressure on diagnosis and acute treat-
ment departments, with a potential increase in demand 
for acute hospital psychiatric care. An increase, albeit 
smaller (10.7%) from 2021 to 2023, also affected the 
median rate of patients present in GHPU, suggesting 
a strengthening of the role of acute hospital services.

In the same period, CPT decreased by 6%, which is 
consistent with the trend at a national level and can be 
interpreted as a positive effect of early intervention and 
timely care by territorial services, reducing the need to 
resort to coercive measures.

The 50% increased use of CPE (although small in 
absolute value) could reflect greater attention by ser-
vices in the early detection of mental distress, activating 
assessment interventions even in the absence of direct 
patient consent.

The increase in the median (18.8%) of psychiatric 
and psychological consultations carried out by psychia-
trists and psychologists of the DMH at the ED and of 
self-harm gestures ascertained at the ED increased by 
29.3% in the two-year period could indicate a greater 
use of the ED for psychological or psychiatric problems 
and probably an increase in acute situations, crises or 
states of suffering not previously intercepted in the ter-
ritory. Furthermore, there is evidence of growing pres-
sure on emergency services, which also find themselves 
managing aspects related to mental health. Particularly 
alarming are the data on the growth of self-harm ges-

0 1 2 3 4

Psychiatric and psychological consultations at the Emergency
Department (ED)

Self-injurious gestures ascertained at the Emergency
Department (ED)

Median rate 2021 Median rate 2023

Figure 7
Consultations and ascertained carried out at the Emergency Department (ED).
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Table 1
Summary of key indicators

Median 
rate 2021

Median rate 
2023

Difference 
2023-2021*

Facilities and beds provided by Departments of Mental Health (DMHs)

Residential Facilities (RF) with beds 45.58 34.5 

Residential Facilities (RF) 3.85 2.92 

General Hospital Psychiatric Units (GHPUs) with beds in DH 0.49 1.17 

General Hospital Psychiatric Units (GHPUs) with DH 0.54 0.48 

General Hospital Psychiatric Units (GHPUs) with beds 24/24 6.42 6.28 =

General Hospital Psychiatric Units (GHPUs) 24/24 0.61 0.57 =

Community Mental Health Centre (CMHCs) 1.28 1.3 =

DMHs staff

Administrative and support workers 1.5 1.9 

Health care social workers (HSW) 3.3 4.4 

Social workers (SW) 2.7 2.5 

Psychiatric rehabilitation technicians 2.1 1.9 

Nurses 21.9 21.4 =

Psychologys 3.0 3.3 

Psychiatrists 10.2 9.8 =

Residential facilities and hospital activities

Patients discharged from Residential Facilities 0.10 0.09 

Compulsory Psychiatric Evaluation (CPE) 0.02 0.03 

Compulsory Psychiatric Treatments (CPT) 0.16 0.15 

Patients present in GHPUs 1.40 1.55 

Admissions in GHPUs 1.00 1.20 

Patients under treatment

Patients who received health or social provisions exclusively remotely 0.48 0.03 

Patients who received at least one health/social provisions either in-person or remotely 67.20 73.40 

Provisions provided face-to-face or remotely

Remote provisions 16.72 8.72 

Face-to-face provisions (excluding first consultations) 193.3 203.49 

Type of provisions provided face-to-face or remotely

Remote psychosocial interventions 1.73 2.57 

In-person psychosocial interventions 33.02 31.39 

Remote nursing provisions 2.46 3.95 

In-person nursing provisions 70.60 100.88 

Remote psychotherapy sessions 0.02

In-person psychotherapy sessions 8.22

Total remote psychologial consultation 2.29 0.76 

Total in-person psychologial consultation 15.35 8.33 

First remote psychologial consultation

First in-person psychologial consultation 0.60 0.80 

Total remote psychiatric consultation 5.09 1.86 

Total in-person psychiatric consultation 54.18 49.90 

First remote psychiatric consultation

First in-person psychiatric consultation 3.90 4.00 =

Consultations and ascertained carried out at the Emergency Department (ED)

Psychiatric and psychological consultations at ED 2.90 3.44 

Self-injurious gestures ascertained at the ED 0.20 0.26 

*Values ​​with differences below 10% were considered equal (=); DMHs: Departments of Mental Health; DH: day hospital; RFs: residential facilities.
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tures ascertained at the ED which could reflect a pos-
sible difficulty in intercepting such phenomena early.

Provisions provided in-person and remotely
Users with at least one health or social provision 

in-person or remotely increased by approximately 6 
points, equal to a percentage increase in 2023 of 9.2% 
and could reflect a general slight increase in access to 
healthcare services probably due to greater availability 
of services or, not to be excluded, greater demand for 
services to recover visits/postponements accumulated 
in previous years. This increase is consistent with the 
treated prevalence of any mental disorders by psychiat-
ric services trend at a national level. There is a general 
reduction in total psychiatric and psychological consult 
provisions with reduction percentage values of 7.9% 
and 45.7% respectively for in-person visits and 63.5% 
and 66.8% for remote visits. These data suggest that, in 
the post-pandemic period, not only has the use of men-
tal health technologies decreased, but there has been 
a general decline in the provision of psychological and 
psychiatric consults, with a potentially critical impact 
on the quality of care.

Between 2021 and 2023, the data show a significant 
return to face-to-face interventions, with some differ-
ences depending on the type of intervention. The com-
parison between the median of users with at least one 
remote-only health and social provisions in 2021 and 
2023 shows a very significant decrease (by approxi-
mately 94%). These data suggest that in 2021 a sub-
stantial share of users received provisions exclusively 
remotely, likely due to the COVID-19 pandemic that 
had made massive use of telemedicine and other re-
mote provisions necessary. In 2023, however, this mo-
dality seems to have drastically decreased and was used 
in an extremely marginal way. This could reflect a return 
to the prevalence of in-person provisions with the end 
of health restrictions, a preference for direct contact or 
even organizational and technological limitations that 
did not allow the full integration of remote modalities 
in the long term.

This is also confirmed by the slight increase in the 
number of in-person health and social provisions per 
user (about 5%) which could reflect greater confidence 
in in-person visits as the pandemic has eased, leading 
patients to prefer traditional methods for treatment, 
and decreasing remote provisions.

Unlike psychiatric and psychological consults, psy-
chosocial interventions (informative and psychoedu-
cational interventions aimed at the person and/or the 
supporting family) show substantial stability in-person 
and a strong increase remotely (48.6%), signalling a 
different trajectory in the evolution of services. These 
interventions are particularly well suited to being deliv-
ered remotely, thanks to their more “dialogical” and less 
clinical nature and have instead found a new opportu-
nity for growth in the digital world probably because 
they are more easily adaptable and less dependent on 
direct physical contact.

First in-person psychiatric consults remained sta-
ble while first in-person psychological visits increased 
(33.3% in 2023).

No first remote psychiatric or psychological consulta-
tions are being carried out. The increase in first in-person 
psychological visits and the stability of psychiatric visits 
indicate a constant attention to the reception and di-
agnosis phase, which remains strongly anchored to the 
in-person modality. The absence of first remote consults 
confirms a clear distinction between access channels: re-
mote is used only for subsequent interventions and not 
for the start of the clinical path, probably for reasons of 
clinical accuracy and the need for direct observation.

LIMITATIONS OF THE STUDY
While the study provides an in-depth and detailed 

overview of changes in mental health services and 
healthcare resources in a sample of DMHs in Italy, 
there are several limitations that should be considered.

Firstly, the sample of DMHs involved cannot be con-
sidered representative of all Italian DMHs even though 
almost all Italian Regions were represented. Further-
more, those who agreed to participate may have had 
better internal organisation, enabling them to partici-
pate in research projects alongside their usual activities.

As the study is observational, the data presented can 
provide useful insights, but they do not allow us to fully 
understand the underlying causes of certain changes or 
the clinical and social contexts that could have influ-
enced the observed trends.

Finally, the presented data do not take into consid-
eration the geographical distribution of resources and 
psychiatric care. The situation in more remote regions 
or disadvantaged socioeconomic contexts may differ 
significantly from that in urban areas or richer regions. 
It is unclear whether this trend is distributed equally 
across the country.

CONCLUSION
The analysis of the data from the two-year period 

2021-2023 offers a complex and evolving picture of 
mental health in our healthcare system. On the one 
hand, the structural stability of the territorial network 
is confirmed. However, important qualitative critical 
issues and operational processes emerge that require 
attention and in-depth analysis, regarding human re-
sources, continuity of care and the effective accessibil-
ity of services.

The strengthening of the semi-residential offer 
through the increase in beds in DH, despite the reduc-
tion in facilities, highlights an organizational change 
oriented towards flexibility and personalization of care. 
At the same time, the contraction of non-hospital psy-
chiatric RFs suggests a trend towards deinstitutional-
ization and a greater emphasis on territorial care mod-
els, although these data are only partially confirmed at 
national level.

On the staffing front, diversified dynamics are ob-
served: while psychiatrists and nurses remain substantial-
ly stable, the number of psychologists and HSWs is in-
creasing – probably in response to greater post-pandemic 
demand of support in daily activities – while the number 
of psychiatric rehabilitation technicians and social work-
ers is decreasing, highlighting possible critical issues in 
the multidisciplinary management of the patient.
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The data on clinical activity show contrasting signals: 
hospitalizations in GHPUs and psychiatric and psycho-
logical consultations at the Emergency Department are 
increasing, together with a worrying increase in self-
harm. This draws attention to the increase in mental 
distress not intercepted promptly and to the growing 
pressure on emergency services, which are faced with 
increasingly complex and urgent situations.

At the same time, there has been a significant con-
traction in psychiatric and psychological consultations, 
both in-person and remotely, which raises questions 
about the continuity and adequacy of care. On the con-
trary, there has been a significant increase in nursing 
provisions and remote psychosocial interventions, sig-
nalling a partial reorganization of the therapeutic offer, 
which, if well structured, could contribute to a more 
proactive and integrated management of needs.

Finally, the increase in first psychological consults 
and users admitted into care, together with the decline 
in exclusively remote provisions, highlights a return to 
the centrality of physical presence in the therapeutic 
relationship and a gradual normalization of access to 
services after the health emergency.

Overall, the data indicate a system in transformation, 
which seeks a new balance between in-person and re-
mote care, between hospitalization and territory, be-
tween emergency response and continuous care. The 
challenges that have emerged require a strategic vision 
and coordinated interventions, capable of strengthen-
ing the network of services, enhancing multidisciplinary 
work and promoting increasingly accessible, personal-
ized and person-centred care.

While providing a detailed picture of the evolution 
of mental health services between 2021 and 2023, it is 
necessary to highlight some limitations. The analysis is 
based on aggregate data from a small and selected num-
ber of DMHs, neglecting possible regional and local 
inequalities that could influence access and quality of 
services and hide critical or virtuous situations at the lo-
cal level. Furthermore, the absence of clinical outcome 
indicators limits the evaluation of the real effectiveness 
of the interventions. Finally, the lack of consideration of 
the point of view of users and caregivers reduces the un-
derstanding of the impact of changes on care pathways.

Considering what has emerged, it appears essential 
to promote a more integrated and multidimensional 
analysis of mental health services, capable of combin-
ing quantitative and qualitative data, territorial vision 
and centrality of the person, to guide strategic choices 
that are truly effective and sustainable over time.
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INTRODUCTION
The number of people aged ≥60 is increasing and ex-

pected to reach 2.1 billion by 2050, posing challenges 
due to non-communicable diseases (NCDs) and grow-
ing health needs [1]. Dementia is the seventh leading 
cause of death globally, responsible for 77% of the dis-
ease burden [2] and over 50 million people live with 
dementia globally [3]. In Italy, more than 1 million 
people live with dementia, with approximately 3 million 
family members, with reference to the Italian popula-
tion in 2023 [4-6]. Around 900,000 people over 60 are 
diagnosed with mild cognitive impairment (MCI) [7]. 
Management strategies for this condition range from 
preventing the onset and delaying the progression of 
cognitive decline to timely diagnosis, treatment, and 
post-diagnostic support (https://www.who.int/news-
room/fact-sheets/detail/dementia).

The rising burden of chronic illness and multimorbid-
ity highlights the need for integrated, people-centred 

care. Shifting from disease-based to coordinated sys-
tems ensures continuity and comprehensive manage-
ment. Integrated care pathways (ICPs) are key tools in 
this approach, supporting holistic care delivery [8-12].

While the World Health Organization (WHO) ad-
vocates for integrated dementia care pathways, many 
national plans lack guidance on developing, implement-
ing, and monitoring person-centred care within health 
and social systems [3, 13].

Strengthening healthcare systems is key in managing 
long-term conditions and is a focus of several European 
initiatives. The EU4Health [14] is one of these initia-
tives and it aims to strengthen healthcare systems, im-
prove crisis preparedness, and promote equitable access 
to high-quality care across Europe. The Joint Action Ad-
dressing Dementia and Health (JADEHealth) is one of 
the initiatives associated with the program, and one of 
its main activities is focused on improving care pathways 
for people with dementia (PwD) aiming to optimize in-
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tegrated care models, considering challenges such as re-
sources, accessibility, and sustainability.

According to the international recommendations, 
at national level, the Italian National Dementia Plan 
(NDP) underlined the importance of integrated care 
strategies outlining specific actions for ICPs develop-
ment [15]. Despite progress in ICP development, re-
search on their implementation and effectiveness re-
mains limited [16, 17]. Most dementia care pathways 
share a framework focusing on communication, coor-
dination, resource optimization, and person-centred, 
compassionate care [18]. A National Guidance on In-
tegrated Care Pathway for PwD (NGICPD) developed 
by a dedicated group within the NDP supports Italian 
regions and Local Health Authorities (LHAs) in devel-
oping ICPs [19-21]. The need for Italian regions to de-
velop their own ICPs is closely linked to the structure 
of the National Health Service (NHS). In this context, 
it is important to highlight that the Italian NHS has ex-
perienced a gradual decentralisation over the past three 
decades, with health-related powers being transferred to 
the regions and autonomous provinces (AP). This decen-
tralisation has resulted in significant variability in health 
administration and service delivery across the country.

Monitoring and implementation of this guidance 
were included in the activities of the Italian Fund for 
Alzheimer’s and other dementias conducted by the De-
mentia Observatory of the Italian National Institute of 
Health (Istituto Superiore di Sanità, ISS) [22].

In line with our previous research [23], this study aims 
to assess ICPs’ compliance with the NGICPD, identi-
fying key areas for improvement in care and support 
for PwD, providing a more comprehensive approach to 
census and evaluation of the ICPs for PwD.

METHODS
Data collection

According to the list of Italian regions, AP, and LHAs 
active in 2023 [24, 25], we identified the official avail-
able ICPs for dementia through: i) institutional web-
sites of regions, APs, and LHAs as listed by the Minis-
try of Health [24, 25]; ii) email requests sent from the 
Dementia Observatory’s institutional account of the 
ISS to all official LHAs email addresses provided by the 
Ministry of Health; iii) a previous survey [26] conduct-
ed in 2022 among Centers for Cognitive Disorders and 
Dementia (CCDDs); iv) direct contact with regional 
dementia representatives to ensure completeness of the 
collected documentation. Data collection was conduct-
ed between July and December 2023, and documents 
meeting the following exclusion criteria were excluded: 
(a) duplicates; (b) drafts; (c) outdated documents with 
a more recent version available; (d) documents without 
operational instructions; and (e) documents produced 
by inactive LHAs in 2023.

Documents belonging to class (c) were excluded to 
ensure the analysis reflects current practices, as updated 
versions of the same ICPs were available. Documents 
lacking operational instructions (d) were excluded be-
cause they were primarily descriptive or conceptual, 
lacking clear implementation details (e.g., procedures, 
roles, timelines, and tools for care coordination). These 

elements were considered essential for evaluating com-
pliance with the NGICPD. ICPs from LHAs inactive 
in 2023 (e) were excluded because they did not reflect 
current service delivery. These criteria were applied to 
ensure the inclusion of only currently adopted and op-
erational ICPs. Documents from regions with only one 
LHA (Molise, AP Bolzano, AP Trento, Valle d’Aosta) 
were considered regional.

Data analysis
ICPs included in the analysis were evaluated using a 

bespoke checklist (Table 1) developed in 2019 [23] ac-
cording to the NGICPD and consisting of 3 domains 
[17] organised into items (total score from 0 to 43; 
score 0-1 depending on the absence-presence of the 
item). Domain 1 related to the reference framework, 
consisting of 15 items (total score from 0 to 15); do-
main 2, addressing elements related to the integrated 
management and the adoption of a health information 

Table 1
Quality checklist used for the evaluation of the regional and 
local ICPs for dementia

CHECKLIST

1. Reference framework (15 items)

a. Demographic analysis of the target population

b. Scientific literature or guidelines supporting ICPs

c. Reference legislation (national and/or regional)

d. Identification of the ordering party

e. Presence of a written mandate for the promoting subject

f. �Presence of a formal act of appointment of the coordination 
group

g. Multidisciplinary of the working group

h. Multi-professionalism of the working group

i. Involvement of general practitioners in the working group

j. �Involvement of patient representatives and/or relatives in the 
working group

k. �Identification of channels and documents useful for 
disseminating the ICP

l. Explication of internal dissemination methods (institutions)

m. Explication of the external diffusion methods (population)

n. Presence of date of drafting

o. Presence of revision date and/or update date

2. Elements of the ICP and integrated management (14 items)

a. Active involvement of patients and families

b. Involvement of all the services listed

c. Involvement of all the professionals listed

d. �Contact person of the ICP (professional, structure or service) 
complete with telephone contact

e. Identification of the pivotal role of the general practitioner

f. �External communication system (professional-patients/family 
members)

g. Internal communication system (professional-professional)

Continues
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system (HIS), consisting of 14 items (total score from 
0 to 14); domain 3, addressing elements related to ICP 
development and monitoring (regional/LHA) consist-
ing of 14 items (total score from 0 to 14). A total score 
summing those of the three domains was calculated.

The item “1.c. Presence of the analysis of the local 
legislation” was applied to the ICPs of the LHAs refer-
ring to the regional legislation and the regional ICP, if 
available.

Our analysis included only ICPs published after the 
NGICPD (5th July 2017). Two independent review-
ers (DM and SMP) assessed ICP compliance with 
NGICPD; a third researcher (GB) resolving conflicts. 

Descriptive analysis was performed by calculating the 
mean and standard deviation of total and partial score. 
ICPs were rated on a scale from very low to excellent 
(1-13: very low; 14-26: low; 27-35: moderate; 36-43: ex-
cellent). Scores of regional and LHA ICPs were com-
pared using the Wilcoxon test.

The clarity of the documents was evaluated by mea-
suring the agreement between the assessments per-
formed by the two independent reviewers, defined as 

interrater reliability. As a measure of reliability, we cal-
culated the intra-class coefficient (ICC) and the 95% 
confidence interval based on a single rating (k=2), 
absolute-agreement, and 2-way random-effects model. 
Moreover, we tested whether the ICC value was dif-
ferent from zero using the F test. A value lower than 
0.05 was considered statistically significant. We catego-
rized ICC values as follows: poor (ICC<0.5), moderate 
(0.5≤ICC<0.75), good (0.75≤ICC<0.9), and excellent 
(ICC≥0.9) [27].

Statistical analysis was performed using STATA 17.0 
(StataCorp, College Station, Texas, USA), and graphs 
were generated using Microsoft Excel.

We analysed the presence of the following items ad-
dressing the availability of a dementia-specific data 
collection system, the local context analysis, and the 
monitoring indicators system: 2h. Reference to a HIS, 
establishing a system for collecting, managing, and 
sharing clinical and administrative data to support coor-
dinated dementia care; 3b. Detection of the character-
istics of the problem and local needs, mapping epidemi-
ology, resources, and service gaps to tailor the ICP; 3c. 
Recognition of existing methods for managing people 
with cognitive disorders, integrating current practices 
and protocols to ensure continuity of care; 3i. Moni-
toring and evaluation of local ICP, with structured pro-
cedures to assess implementation, effectiveness, and 
areas for improvement; 3k. Presence of qualitative indi-
cators, capturing non-numerical aspects such as patient 
and caregiver satisfaction and person-centred care; 3l. 
Presence of structure indicators, describing staffing, 
facilities, and resources needed for effective pathway 
delivery; 3m. Presence of process indicators, measur-
ing care delivery operations, adherence to guidelines, 
and coordination; 3n. Presence of outcome indicators, 
evaluating effects on patients and caregivers, including 
functional outcomes and quality of life; 3o. Presence 
of economic-administrative indicators, assessing costs, 
resource use, and administrative efficiency for pathway 
sustainability.

RESULTS
We collected 87 official ICPs, 29 developed by re-

gions or APs and 58 by LHAs. After applying the pre-
defined exclusion criteria, we selected 15 regional and 
32 local documents. We excluded 8 ICPs (n=4 regional 
ICPs; n=4 LHAs ICPs) published before the date of 
publication of the NGICPD (5th July 2017). We ana-
lysed 11 regional ICPs and 28 ICPs of the LHAs. The 
flowchart (Figure 1) shows the identification, screening, 
and inclusion phases. Among regions and APs, 66.6% 
(14/21) developed an ICP, whereas among LHAs 27% 
(30/110) developed an ICP. 

ICPs of regions and LHAs were evaluated separately. 
Figure 2 shows the score for each domain of the check-
list for each included ICP. Overall, no ICP achieved the 
maximum score. Among the analysed ICPs, 11 ICPs 
achieved a moderate score (n=4 regional; n=7 LHAs), 
26 achieved a low score (n=6 regional; n=20 LHAs) and 
2 a very low score (n=1 regional; n=1 LHAs) (Supple-
mentary Table 1 available online). Regional ICPs achieved 
a mean total score (MS) of 23.5 (standard deviation, 

Table 1
Continued

CHECKLIST

h. Development of a HIS

i. �Professionals engaged in multiple services within the network 
(connectors)

j. �Counselling activities at the structures and services involved in 
the network

k. �Adoption of guidelines and/or operational protocols useful for 
formalizing the network

l. ICP facilitators (institutional tables or technical groups)

m. ICP flow diagram

n. ICP matrix representation

3. Construction of the ICP (regional/LHA) (14 items)

a. Explanation of the ICP type

b. �Detection of the characteristics of the problem and the specific 
needs of the local context

c. �Recognition of existing methods for managing and taking 
charge of people with cognitive disorders

d. Definition of the timeline

e. Identification of healthcare goals and expected outcomes

f. Identification of areas of change and reorganization

g. Testing of the reference path (pilot study)

h. Definition and implementation of the ICP

i. Monitoring and evaluation of the ICP

k. Presence of qualitative indicators

l. Presence of structure indicators

m. Presence of process indicators

n. Presence of outcome indicators

o. Presence of economic-administrative indicators

TOT (43 items)

ICP: integrated care pathway; LHA: Local Health Authority; HIS: health 
information system.
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SD=7.9), with scores ranging from a minimum of 10 
(i.e, Umbria) to a maximum of 33 (i.e., Lombardia). 
ICPs of LHAs obtained a MS of 23.1 (SD= 5.0), with 
scores ranging from a minimum of 9 (i.e., Brindisi) to a 
maximum of 31 (i.e., Napoli 2). We observed low com-
pliance with NGICPD and high variability between 
scores. Domain 3 showed the worst compliance with a 
MS of 5.8 (SD=2.0) for regional ICPs and a MS of 5.1 
(SD=1.3) for ICPs of LHAs. The average scores for do-
main 1 were 9.1 (SD=4.1) for ICPs of regions and 9.1 
(SD=2.8) for LHAs. For domain 2, the average scores 
were 8.6 (SD=3.4) and 8.9 (SD=2.5). No significant 
differences were observed between the mean scores 
of ICPs of LHAs and regions, both globally (p=0.639) 
and for each domain (domain 1 p=0.950, domain 2 
p=0.849, domain 3 p=0.201).

The analysis of the interrater reliability showed an ex-
cellent agreement on regional ICPs total scores (ICC of 
0.91, 95% CI 0.70-0.98, p<0.001). We observed an ex-

cellent agreement on domain 1 scores (ICC 0.95, 95% 
CI 0.82-0.99, p<0.001), and a good agreement on do-
main 2 (ICC 0.84, 95% CI 0.52-0.96, p<0.001) and do-
main 3 (ICC 0.79, 95% CI 0.41-0.94, p=0.001) scores. 
Similarly, the interrater reliability analysis of ICPs of 
LHAs evaluation showed moderate agreement on total 
(ICC 0.73, 95% CI 0.50-0.87, p<0.001) and domain 1 
(ICC 0.70, 95% CI 0.42-0.86, p<0.001) scores, good 
agreement on domain 2 (ICC 0.80, 95% CI 0.49-0.92, 
p<0.001) scores, and poor agreement on domain 3 
(ICC 0.27, 95% CI 0.00-0.57, p=0.071) scores (Supple-
mentary Figure 1 available online).

The in-depth analysis (Table 2) showed that the devel-
opment of a HIS was included in 5/11 (45%) of regional 
and 12/28 (43%) of ICPs of LHAs. The presence of a 
monitoring system was found in 8/11 (73%) of regional 
and 25/28 (89%) of ICPs of the LHAs, with the process 
indicators in 25/28 (89%) and 9/11 (82%) of ICPs of re-
gions or LHAs, respectively, and the outcome indicators 
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Figure 1
Flowchart of identification, screening, and inclusion phases of ICPs selection.
ICP: integrated care pathway; AP: autonomous province; LHA: Local Health Authority; NGICPD: Italian Guidance on Integrated Care 
Pathway for People with Dementia; CCDD: Centers for Cognitive Disorders and Dementia.
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in 19/28 (68%) of the regional and 9/11 (82%) of the 
ICPs of the LHAs. Instead, only 3/11 (27%) of regional 
and 2/28 (7%) of ICPs of LHAs included the structure 
indicators and neither of the ICPs of regions nor LHAs 
provided economic-administrative indicators.

DISCUSSION
Main findings of this study

This national case study assessed the formal char-
acteristics, quality and compliance of the ICPs for 
PwD that are currently available in Italy (11 regional 
and 28 LHAs) with respect to the NGICPD, which 
summarise the instructions reported in the NDP about 
integrated care for dementia. This is in line with in-
ternational recommendations about dementia care at 
a national level. Through this evaluation, the findings 

provide insights into the quality of dementia care and 
integrated management across the country, as reflect-
ed in the structure and content of the ICPs. In Italy, 
the low number of ICPs poses a significant challenge 
in planning and managing interventions for PwD. In 
spite of an increase in documents since the last assess-
ment of 2019 (11 new ICPs), more than 30% of the 
Italian regions still do not have an ICP a figure that 
rises to more than 70% at the LHAs level. Despite the 
NDP, published in 2015, underlines the importance of 
developing ICPs for PwD, the findings of this study 
highlight gaps in local ICP availability and the need 
for further definition and implementation efforts. Ad-
ditionally, access to these documents remains a chal-
lenge, as a significant portion is not available online 
(27% of regional ICPs and 63% of ICPs from LHAs) 
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Table 2
Overview of ICP compliance with selected checklist items in regions and LHAs

Item 2h 3b 3c 3i 3k 3l 3m 3n 3o

Regional ICP

Abruzzo    -  -   -

Emilia-Romagna - - -      -

Emilia-Romagna (EOD) -    - -   -

Friuli Venezia Giulia - -    - -  -

Lazio -    -    -

Lombardia     - -   -

Molise    -     -

AP Trento  -    -  - -

Umbria -  - - - -   -

Valle D’Aosta - - -   - - - -

Veneto  -    -   -

ICP of LHAs

Pescara - - -  - -   -

Teramo     - -   -

Napoli 1 Centro   -  - -   -

Napoli 2 Nord  -    -   -

Roma 2    - - -   -

Roma 3 - - -   -   -

Verbano-Cusio-Ossola - -   -   - -

Brindisi - -  - - - - - -

Toscana Sud-Est - - -  - -   -

Umbria 1 - - - -  - - - -

Bologna - -   - -   -

Modena -     -   -

Modena (EOD) - - -   -   -

Piacenza - - -   -   -

Parma  -    -   -

Ferrara  - -   -   -

Reggio Emilia - -    -   -

Imola - - -   -   -

Romagna - - -  - -   -

Dolomiti  -   - -   -

Marca Trevigiana  - -   -  - -

Marca Trevigiana (EOD) - - -   - - - -

Serenissima - -   - -   -

Veneto Orientale  - -   -  - -

Polesana - - -     - -

Euganea  - -   -  - -

Pedemontana  - -   -  - -

Berica  - -  - -   -

Focus on the presence ()/absence (-) of specific items of the checklist in the ICP of regions and LHAs. Item: 2h. Development of a HIS; 3b. Detection of the 
characteristics of the problem and the specific needs of the local context; 3c. Recognition of existing methods for managing and taking charge of people with 
cognitive disorders; 3i. Monitoring and evaluation of the ICP; 3k. Presence of qualitative indicators; 3l. Presence of structure indicators; 3m. Presence of process 
indicators; 3n. Presence of outcome indicators; 3o. Presence of economic-administrative indicators.
AP: autonomous province; ICP: integrated care pathway; LHA: Local Health Authority; HIS: health information system; EOD: early onset dementia. 
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creating substantial barriers to their dissemination and 
limiting their practical implementation [6].

A major concern is the fragmentation of ICP avail-
ability across Italy. According to the results from this 
study, out of the estimated 2 million PwD/MCI in Italy, 
only about 30% of them can benefit from an ICP. When 
analysing data for the 3 main macro-areas, in the North 
and Center of Italy around 30% of PwD and MCI can 
benefit from an ICP, while in the South and the islands, 
only about the 15% leading to significant inequalities in 
dementia care across different regions [6].

This may significantly impact equity in access to qual-
ity dementia services across regions, leading to dispari-
ties in availability and care. Literature shows that social, 
economic, and geographical inequalities often worsen 
outcomes, including faster disease progression and 
higher institutionalization risk [28-32].

As for quality of collected ICPs, the in-depth as-
sessment revealed generally low compliance with the 
NGICPD. Only 12 ICPs (5 regional and 7 from LHAs) 
demonstrated moderate adherence to the guidelines, 
and none reached the highest compliance category. A 
key finding of this assessment is related to the presence 
of a reference to a HIS in approximately 50% of ICPs. 
HIS plays a fundamental role in the economic and fi-
nancial management of healthcare services, enabling 
standardized data collection for monitoring, evaluat-
ing care effectiveness, ensuring appropriateness, and 
promoting equity. In this sense, integrating a reliable, 
dementia-specific HIS is essential for enhancing the 
quality and efficiency of care, as recommended by na-
tional guidelines on the use of information systems for 
dementia [33]. This objective aligns with the National 
Recovery and Resilience Plan, NRRP (Piano Nazio-
nale di Ripresa e Resilienza, PNRR) and Ministerial 
Decree 77/2022, both prioritising innovation and digi-
tal transformation to enhance governance, data man-
agement, decision-making, security, and patient care 
[34-37].

Lastly, a critical issue identified by the quality assess-
ment is specifically linked to the absence of economic 
and administrative indicators in all the collected ICPs, 
and the low presence of structure indicators. The lack 
of these indicators may have important implications in 
monitoring use and allocation of resources, also inter-
fering with the organization of the dedicated services. 
Other critical issues identified in the analysis is related 
to the process of identification of the specific needs 
within the local context. Despite understanding the 
specific needs of the local context is crucial for better 
plan assistance, only 14% of ICPs of LHAs assessed the 
health profile of the local context and less than 50% re-
ported data on the existing care strategies for PwD in 
their ICPs.

What is already known on this topic
The Global Action Plan on Dementia emphasises in 

the action areas 1 (dementia as a public health priority) 
and 4 (dementia diagnosis, treatment, care and sup-
port) the need to establish effective and coordinated 
care pathways within the health and social care system, 
including long-term care, also underlining prioritising 

person-centred care for PwD [3]. WHO highlights the 
importance of national guidelines, standards, and pro-
tocols as prerequisites for implementing dementia care 
pathways, stressing the risk that components of the de-
mentia care pathway may be missing, under-recognized, 
or under-resourced in the absence of protocols [13].

Several European initiatives [14] aim to improve 
healthcare by enhancing care for chronic diseases, fo-
cusing on resilience, equity, access to quality and pro-
motion of ICPs. Despite this, scientific literature about 
ICPs is still scarce with most of the existing evidence 
on dementia care pathways focusing more on assess-
ment and post-diagnostic support, with less attention 
to care management and community-based integrated 
care [38].

Integrating the services within a pathway could pro-
mote a continuum of care from diagnosis to end-of-life 
care, allowing PwD to continue living at home with bet-
ter health outcomes, such as quality of life and lower 
mortality risk [39, 40].

Investigating the effectiveness of ICPs is crucial for 
improving care for PwD. One study examined a care 
pathway for agitation and aggression, which included 
standardized assessments, non-pharmacological inter-
ventions, and a medication algorithm [41]. PwD fol-
lowing this pathway had higher early hospital discharge 
rates, less psychotropic polypharmacy, and a reduced 
fall risk. Although preliminary, the study highlights the 
need to evaluate care pathways to assess their impact 
and effectiveness. Other studies suggest that compre-
hensive, multidisciplinary care and individualized de-
mentia care plans can reduce hospital and long-term 
care facility admissions, saving costs and enabling PwD 
to stay in their communities [42-44].

In this regard, it is essential to emphasize the key 
role of professionals involved, as the effective delivery 
of care depends on their expertise, collaboration, and 
ability to provide coordinated support. The absence of 
certain professional figures in specific contexts, the lack 
of adequate training for healthcare workers, and the 
absence of a truly integrated approach can lead to sig-
nificant challenges in the definition, development, and 
implementation of ICPs, undermining their ability to 
effectively address the complex needs of PwD and with 
important consequences for the coordinated manage-
ment of the disease and the continuity of care.

What this study adds
This study contributes to the ongoing discussion on 

dementia care focusing on the complexities surround-
ing the definition and implementation of ICPs, em-
phasizing both the challenges and opportunities they 
present. Through a structured assessment based on the 
NGICPD, the study highlights key gaps in ICP devel-
opment, monitoring, and coverage, as well as regional 
disparities in access, reflecting the quality of dementia 
care and integrated management at both regional and 
local levels. The findings underscore the need for more 
standardized, accessible, and operationally detailed 
ICPs to support effective and equitable care for PwD, 
based on sustainable person-centred models. By evalu-
ating the quality criteria outlined in the NGICPD, the 
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study lays the groundwork for critical discussions about 
the key obstacles in dementia care and foster innova-
tion, collaboration, and policy advancements to im-
prove outcomes for PwD and their families. One of the 
key findings of this research is the significant variability 
in adherence to the NGICPD, revealing major gaps in 
ICP monitoring, population coverage, and the inclusion 
of PwD in these care pathways. Additionally, the study 
highlights regional disparities in access to care, further 
emphasizing the need for a standardized yet adaptable 
approach to dementia care at the national level.

To address these issues, the study proposes a struc-
tured framework for future initiatives, with a strong 
focus on conducting systematic censuses and regularly 
updating ICPs. This would ensure that dementia care 
remains dynamic, responsive, and aligned with the 
evolving needs of PwD and their caregivers. Moreover, 
the study underscores the importance of continuous im-
provement through evidence-based strategies, tailored 
interventions to address local challenges, including cul-
tural differences, healthcare infrastructure, and com-
munity resources, and enhanced coordination among 
healthcare professionals, policymakers, and local com-
munities. Ultimately, this initiative seeks to support the 
establishment of a more responsive, inclusive, and sus-
tainable model of dementia care by fostering the bridg-
ing of the existing gaps, favouring the enhancement of 
the service delivery, and creating the ground for a more 
equitable healthcare system capable of supporting PwD 
and their families with the highest standards of care.

Another important insight emerging from the study 
is the strong connection between guidelines and ICPs 
since the guidelines play a pivotal role in shaping clini-
cal reasoning throughout the patient’s care pathway. In 
Italy, this becomes particularly relevant in light of the 
recent publication of the national guideline on the diag-
nosis and treatment of dementia and MCI, which fur-
ther emphasizes the need to develop and update ICPs 
in accordance with its recommendations [45].

Limitations of this study
A limitation of our assessment is the binary checklist 

format, which captures only the presence or absence of 
items, missing qualitative differences. Though suitable 
for our objectives, it may not reflect ICP complexity. A 
detailed scoring system or qualitative criteria could of-
fer a more comprehensive evaluation.
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INTRODUCTION
Intrafamily assisted violence, also known as witnessed 

violence, is one of the most pervasive yet underrecog-
nized forms of childhood trauma, with profound and 
lasting implications for a child’s development and psy-
chological well-being. Children and adolescents who 
witness acts of violence, particularly domestic violence 
within their homes, face an increased risk of a wide 
range of psychological, behavioral, and developmental 
problems. These effects may persist into adulthood, im-
pacting not only mental and physical health but also 
relationships, academic performance, and future par-
enting practices.

The prevalence of witnessed violence among chil-
dren is alarmingly high across multiple countries. In 
the United States, more than 15 million children live 

in households where domestic violence has occurred 
at least once [1]. This staggering figure highlights the 
widespread nature of the issue: millions of children 
are exposed to violence in what should be their safest 
environment. Furthermore, studies show that 90% of 
children in such households are aware of the abuse [2], 
challenging the misconception that children are un-
aware of the violence occurring around them.

Globally, research confirms these trends. A meta-
analysis by Mitchell et al. [3] estimates a prevalence 
of exposure to domestic and family violence between 
11.1% and 23.3% for direct victimization, and between 
8.2% and 26.3% for witnessing violence. In Australia, 
national surveys indicate that approximately 22% of 
adults report having either been abused or having wit-
nessed parental violence before the age of 15 [4], un-
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Abstract
Introduction. Witnessed domestic violence is a widespread yet underrecognized form of 
childhood trauma, with serious consequences for the emotional, behavioral, and physi-
cal development of children and adolescents. In Italy, nearly half of domestic violence 
incidents occur in the presence of children, yet standardized tools for identifying affected 
minors remain scarce.
Objectives. This study presents the EpiCHILD assessment tool, designed to support 
the early identification of psychophysical vulnerabilities in children exposed to domestic 
violence and to guide targeted prevention and care strategies.
Methods. Developed within the ESMiVA study, EpiCHILD is a multidimensional elec-
tronic questionnaire composed of nine sections, incorporating validated instruments for 
PTSD (ITQ-CA), depression (CDI-2), and psychosocial functioning (SDQ-Ita). Admin-
istered by trained professionals in clinical and social service settings, the tool is GDPR-
compliant and allows for flexible, child-centered use.
Conclusions. EpiCHILD enables systematic screening and early detection of children 
at risk due to violence exposure. It standardizes data collection across sectors and lays 
the groundwork for future research on the biological impact of trauma, including poten-
tial epigenetic markers, representing an innovative contribution to precision prevention 
in child mental health.
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derlining the long-term impact of early exposure across 
populations.

The Italian context reveals similarly concerning pat-
terns. According to Save the Children, more than 1.4 
million women in Italy have reported being victims of 
domestic violence, and over 427,000 children have been 
direct or indirect witnesses to such violence against 
their mothers over a five-year period [5]. Among the 
more than 6.7 million Italian women who have experi-
enced some form of violence over one in ten feared for 
their own lives or for their children’s [6]. Notably, in 
nearly half (48.5%) of domestic violence cases, children 
directly witnessed the abuse, a figure that exceeds 50% 
in northwestern, northeastern, and southern regions of 
the country [5].

Figure 1 presents a conceptual framework outlining 
the multifaceted nature of this public health issue. It 
illustrates how the often-invisible, yet widespread phe-
nomenon of child-witnessed violence contributes to a 
complex network of interconnected problems that re-
quire coordinated, multidisciplinary strategies for early 
identification and integrated intervention.

The consequences of witnessing violence are broad 
and severe. Children exposed to domestic violence are 
at a 1500% higher risk of also experiencing physical 
abuse or serious neglect compared to national averages 
[7]. They are six times more likely to attempt suicide 
and 50% more likely to engage in substance abuse [8]. 
These statistics underscore the devastating intergenera-
tional cycle of trauma that unfolds when violence expo-

sure goes unrecognized and unaddressed. These effects 
can persist in adulthood, leading to psychological, be-
havioral, and developmental problems.

The concept of poly-victimization further emphasizes 
the complexity of these experiences. According to Fin-
kelhor et al. [9], two-thirds of children exposed to vio-
lence have experienced two or more forms of victimiza-
tion; 30% have experienced five or more, and 10% have 
endured more than ten. 

A recent study by McCarthy et al. [10] on the de-
velopment and validation of a national questionnaire 
on violence against children in the UK acknowledges 
witnessing domestic violence as a critical form of child 
maltreatment. Although the instrument addresses vari-
ous forms of abuse (including physical, sexual, and emo-
tional abuse, neglect, peer and dating violence, criminal 
exploitation, and community violence) it involves a 
dedicated section on witnessing domestic violence. This 
section contains seven items exploring experiences such 
as observing violence between cohabiting adults (e.g., 
parents or partners) and witnessing abuse directed at 
siblings. This approach reflects growing recognition of 
the significant psychological and emotional impact that 
such exposure can have on child development.

Despite the well-documented prevalence and conse-
quences of witnessed domestic violence, standardized 
assessment tools for identifying affected children re-
main scarce and fragmented requiring multiple sepa-
rate assessments to obtain a complete clinical picture. 
A recent systematic review identified only ten instru-
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Figure 1
Conceptual framework for addressing child witnessed violence through multidisciplinary early identification and intervention. 
Original model developed by the Authors within the project “Violence against women: long-term health effects for precision pre-
vention” funded by Ministry of Health (CCM-Centro Nazionale per la Prevenzione e il Controllo delle Malattie-Area Azioni Centrali).
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ments specifically focusing on child exposure to domes-
tic violence, most of which were validated exclusively 
in high-income countries, with only four demonstrating 
any cross-cultural applicability [11].

Existing measures generally fall into three main cate-
gories, each with distinct limitations. Exposure-specific 
tools, such as the Child Exposure to Domestic Violence 
Scale (CEDV), provide detailed assessment of exposure 
events but focus primarily on descriptive rather than 
clinical outcomes [12]. Broad victimization invento-
ries, such as the Juvenile Victimization Questionnaire-
Revised (JVQ-R2), offer comprehensive coverage of 
multiple forms of victimization but include only limited 
items on domestic violence specifically [13]. Conflict 
perception scales, such as the Children’s Perception of 
Interparental Conflict Scale (CPIC), capture children’s 
subjective experiences of interparental conflict but may 
overlook the broader dynamics and severity of domestic 
violence scenarios [14].

They also differ substantially in how they conceptu-
alize and operationalize domestic violence exposure, 
complicating cross-study comparisons and hindering 
the development of standardized interventions [11].

Furthermore, no currently available instrument has 
been designed to align with precision medicine ap-
proaches that could support future integration with 
biological markers. As emerging evidence links trauma 
exposure to potential epigenetic modifications, there is 
a growing need for tools that can systematically collect 
multidimensional clinical and sociodemographic data 
while maintaining compatibility with biological sam-
pling protocols.

Given the profound and multifaceted effects of wit-
nessed violence, early identification of affected children 
is essential. Developing and implementing validated, 
specialized assessment tools is vital to equip health-
care professionals, educators, social workers, and other 
frontline providers with the means to identify and assist 
these children. Such tools must be sensitive, develop-
mentally appropriate, and culturally informed to ensure 
timely intervention, disrupt cycles of trauma, and pro-
mote resilience and recovery.

The EpiCHILD assessment tool was developed 
within the framework of the following study: “Admin-
istration of a questionnaire to minors exposed to wit-
nessed violence and domestic crimes as a screening tool 
for the identification of predisposing factors for PTSD 
and other stress-related disorders: a prospective study 
(ESMiVA: Health Outcomes in Minors from Witnessed 
Violence)”. 

This research is part of a collaborative agreement be-
tween the Puglia Region, the Italian National Institute 
of Health (Istituto Superiore di Sanità), and the Min-
istry of Health, under the CCM project – Central Ac-
tions Area “Violence against women: long-term health 
effects for precision prevention”. This initiative address-
es the urgent need for systematic screening and identifi-
cation of children exposed to witnessed violence in both 
clinical and community settings. It seeks to bridge the 
gap between research and practice by providing profes-
sionals with evidence-based tools to support vulnerable 
children and families. 

The longitudinal design will allow not only the evalu-
ation of the questionnaire’s predictive and incremental 
validity but also the monitoring the long-term outcomes 
of violence exposure and assessing the success of poten-
tial psychotherapeutic and support interventions that 
the instrument aims to guide and facilitate. Further-
more, this approach opens doors to exploring transgen-
erational epigenetic inheritance and the transmission of 
trauma-related biological changes to future generations.

DEVELOPMENT OF EpiCHILD 
QUESTIONNAIRE FOR MINORS EXPOSED 
TO DOMESTIC VIOLENCE

The EpiCHILD interview-based questionnaire was 
developed to systematically, safely, and comprehen-
sively collect data on minors exposed to witnessed vio-
lence and domestic crimes. Its primary objective is to 
provide an integrated and multidimensional assessment 
that supports the early detection of psychophysical vul-
nerabilities, facilitates targeted care, and contributes to 
the understanding of the biological and psychological 
impacts of such traumatic experiences.

Moreover, the tool aims to consolidate all relevant 
information concerning the child’s or adolescent’s ex-
posure to violence into a single evaluation instrument. 
This integration enables health and social services to de-
liver tailored support while identifying early indicators 
of potential chronic conditions. EpiCHILD aligns with 
a precision medicine framework and is designed to: i) 
centralize clinical, familial, and behavioral data on the 
child; ii) support professionals in developing individu-
alized therapeutic pathways; iii) provide foundational 
data for future epigenetic studies; and iv) standard-
ize the assessment of Post-Traumatic Stress Disorder 
(PTSD) and depressive symptoms.

METHODS
The questionnaire is structured into nine standalone 

sections and is designed for use with minors under 18 
years of age, including both children and adolescents 
(Figure 2). 

Each section of the EpiCHILD questionnaire is de-
signed to capture a specific dimension of the child’s or 
adolescent’s experience, health status, and psychosocial 
environment (see Supplementary material available on-
line). This modular structure ensures a comprehensive 
and nuanced assessment of vulnerability factors, while 
allowing professionals to tailor the administration to 
the specific context and emotional readiness of the mi-
nor. Below is a detailed overview of the questionnaire’s 
structure:
•	 Section 1 General data collection: facility code, child 

identification code, questionnaire date;
•	 Section 2 Sociodemographic data: gender, age, educa-

tional level of child and parents, parental employ-
ment, citizenship, household structure, duration of 
exposure to violence;

•	 Section 3 Health and behavioral conditions: physical 
and behavioral issues such as asthma, obesity, emo-
tional dysregulation, ADHD, self-harm, etc.;

•	 Section 4 Medication intake: includes listing of any 
medications taken, especially psychotropics;
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•	 Section 5 Psychological/psychiatric care: ongoing thera-
py, referrals to child psychiatry, or social support in-
terventions;

•	 Section 6 Description of violence: relationship with the 
perpetrator, perpetrator’s gender and age range, type 
and frequency of violence;

•	 Section 7 PTSD assessment (ITQ-CA): International 
Trauma Questionnaire - Child and Adolescent ver-
sion [15, 16];

•	 Section 8 Depression assessment (CDI-2): self-report 
inventory to assess depressive symptoms in children 
[17, 18];

•	 Section 9 Caregiver evaluation (SDQ-Ita): Strengths 
and Difficulties Questionnaire completed by the 
caregiver [19].
The selection of validated instruments for Epi-

CHILD was guided by several key criteria: alignment 
with the International Classification of Diseases, 11th 
Revision (ICD-11) diagnostic frameworks, established 
psychometric properties in pediatric populations, cul-
tural adaptation for the Italian context, and comple-
mentary assessment approaches combining self-report 
and caregiver perspectives. All selected instruments 
demonstrate solid psychometric evidence supporting 
their use in pediatric populations, with validation stud-
ies spanning diverse settings and languages.

The International Trauma Questionnaire – Child and 
Adolescent version (ITQ-CA) was selected for the stan-
dardized assessment of (PTSD) in children and ado-
lescents, recognizing the high prevalence of PTSD in 
this trauma-exposed population. The questionnaire is 
specifically designed to capture both PTSD and Com-
plex PTSD (CPTSD) as per ICD-11, making it particu-
larly suitable for complex traumas such as witnessed 
violence. Multiple studies confirm the ITQ-CA’s robust 

two-factor structure of CPTSD, clearly distinguishing 
between PTSD symptoms and Disturbances in Self-Or-
ganization (DSO) dimensions [15, 16] demonstrating 
excellent internal consistency across symptom clusters 
and strong convergent validity and correlating well with 
related symptoms including depression, anxiety, and 
dissociation.

The ITQ-CA has been validated across diverse trau-
ma-exposed populations and cultural contexts, includ-
ing foster children, clinical outpatient samples, and 
abuse-exposed youth. Notable validation includes a 
study of 135 foster children in Austria, where confirma-
tory factor analyses supported the ICD-11 model struc-
ture [16]. The instrument showed strong psychometric 
properties across various language versions, including 
German, Danish, Chinese, and Farsi, supporting its 
cross-cultural adaptability. A complementary caregiver 
version (ITQ-CG) has also shown strong validity and 
good agreement with child self-reports. In the Ital-
ian context, the adult version of the ITQ has already 
been validated in late adolescents affected by the 2009 
L’Aquila earthquake in Central Italy, supporting the six 
first-order correlated-factors model and providing na-
tional prevalence estimates for PTSD and CPTSD [17].

The Children’s Depression Inventory 2 (CDI-2) was 
included for the objective and standardized assessment 
of depressive symptoms. Depression is a significant 
and well-documented comorbidity in children and ado-
lescents exposed to violence, with long-term impacts 
on their well-being [18, 19]. The CDI-2 offers age-
appropriate language and content, making it suitable 
for the wide age range targeted by EpiCHILD. The 
CDI-2 was standardized on a normative sample of over 
1,100 children and adolescents aged 7-17 years [18]. It 
demonstrates good internal consistency (Cronbach’s α 
typically ranging from 0.80 to 0.90) and adequate test-
retest reliability over 2-4 weeks (r ≈ 0.80) [18], This tool 
demonstrates sensitivity to developmental and cultural 
variations, and its use in national pediatric settings is 
further supported by the availability of standardized 
Italian norms.

The Strengths and Difficulties Questionnaire – Ital-
ian version (SDQ-Ita) was selected to capture caregiver 
perspectives on psychosocial functioning. The SDQ-Ita 
has been validated on 1,917 Italian school-aged children 
[20]. The original five-factor structure was confirmed 
through factor analyses demonstrating good internal 
consistency for the total difficulties score (a ≈ 0.73) 
and acceptable reliability for individual subscales (a ≈ 
0.62-0.76), as well as appropriate test-retest reliability. 
Age- and sex-specific Italian norms are available, and 
cross-informant agreement between parents and teach-
ers has been established. Completed by the caregiver, it 
provides an external and complementary perspective to 
the self-report, crucial for a holistic picture of the child’s 
and adolescent’s well-being and is widely validated. Al-
though the SDQ is translated into Italian, it is primar-
ily utilized in our context for a broader assessment of 
psychosocial functioning rather than as a formally vali-
dated PTSD-specific instrument for the Italian popula-
tion. This multi-informant approach (child self-report 
for internal experiences, caregiver report for observable 

Figure 2
Schematic representation of the EpiCHILD questionnaire struc-
ture showing its nine thematic sections for assessing minors 
exposed to domestic violence and witnessed violence.
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behaviors) strengthens the comprehensiveness and 
validity of the assessment while acknowledging devel-
opmental considerations in symptom recognition and 
reporting.

These psychometric properties support the inclusion 
of ITQ-CA, CDI-2, and SDQ-Ita as reliable and valid 
components of the EpiCHILD assessment tool.

The administration of the entire EpiCHILD interview 
can take place in healthcare settings or during social 
service consultations. Its flexible design ensures it can 
be used when the child is emotionally stable and willing 
to engage. For very young children (0-5 years), assess-
ment must necessarily be based on caregiver reports, 
given the impossibility of obtaining reliable direct infor-
mation from the children themselves. For school-aged 
children (6-12 years) and adolescents (13-18 years), the 
transition requires a shift in the diagnostic paradigm to 
account for increased self-report capabilities. On aver-
age, completion of the full questionnaire takes 20-30 
minutes, though this may vary depending on the child’s 
condition and responsiveness. Crucially, the modular 
structure allows for partial completion, accommodating 
the child’s pace and comfort.

All data are collected electronically and stored in se-
cure digital environments, in strict compliance with the 
EU General Data Protection Regulation (GDPR). Ac-
cess is restricted to authorized personnel only, ensuring 
the confidentiality and ethical management of sensitive 
information

The implementation of EpiCHILD offers several ad-
vantages. It promotes systematic identification of clini-
cal and behavioral indicators associated with exposure 
to domestic violence. By incorporating internation-
ally validated instruments (ITQ-CA, CDI-2, SDQ), it 
ensures the reliable assessment of PTSD, depressive 
symptoms, and psychosocial functioning.

Furthermore, the tool facilitates early activation of 
protection and care pathways for at-risk children and 
lays the foundation for future research on the biological 
impacts of trauma, including potential epigenetic ef-
fects. Its closed-ended questions reduce cognitive and 
emotional strain on the child, enhance clarity and con-
sistency of responses, and streamline statistical analysis 
of the collected data.

DISCUSSION
According to the World Health Organization, one in 

three women globally has experienced intimate partner 
violence (IPV). Among children living in households 
where IPV occurs, 85% directly witness violent episodes, 
and up to 50% are subjected to direct abuse, predomi-
nantly by fathers or other male family members [21]. In 
Europe, survey data reveal that 19% of Italian women 
have experienced physical or sexual violence by a part-
ner, and 38% have reported repeated psychological abuse 
[22]. Alarmingly, 65% of these women stated that their 
children had witnessed at least one violent episode [6].

A growing body of evidence highlights that witness-
ing domestic violence can have serious, long-term ef-
fects on children’s emotional, behavioral, and develop-
mental well-being, effects comparable to those of direct 
abuse [23, 24].

Such exposures are associated with negative health 
outcomes, including neurobiological, immune, meta-
bolic, and cardiometabolic issues, and can lead to high 
levels of inflammation [25-27]. Studies have shown that 
exposure to psychosocial stress, particularly early in 
life, can alter brain development and promote chronic 
inflammation, an important mechanism that increases 
susceptibility to a wide range of negative physical and 
mental health conditions, including chronic diseases 
such as asthma, diabetes, and cardiovascular disease 
[28].

Despite the increasing implementation of laws aimed 
at combating domestic violence, there remains a critical 
gap in research regarding the actual impact of these leg-
islative measures on children’s health and recovery. Re-
cent studies argue that future research should explore 
whether these laws achieve their intended goals (de-
terrence, protection, rehabilitation) and whether they 
result in tangible benefits or unintended consequences 
for children and families [29]. This gap underscores the 
need for evidence-based evaluations of legal and policy 
approaches to domestic violence.

The health consequences of witnessing violence often 
mirror those of direct victimization. In the absence of 
visible physical injuries, these children and adolescents 
may be overlooked by healthcare providers and social 
services, leading to a further layer of psychological 
trauma. Centralizing clinical data through standardized 
electronic tools like EpiCHILD is essential for longi-
tudinal tracking and for understanding the cumulative 
effects of witnessed violence.

Assessing, contextualizing, and monitoring the short-, 
medium-, and long-term effects of exposure to violence 
is vital. Such efforts enable the acquisition of contextual 
information that can be linked in the future to molecu-
lar profiles. The health and well-being of children are 
investments in society’s future; thus, identifying both 
risk and resilience factors is critical. It is now well es-
tablished that trauma can affect genome functioning 
through epigenetic mechanisms, including DNA meth-
ylation, histone acetylation, and non-coding RNAs. In 
parallel research involving adult women exposed to vio-
lence (and in some cases their mothers) such epigenetic 
modifications are being studied as potential biomarkers 
for long-term health outcomes.

Extending this approach to minors could illuminate 
the biological underpinnings of trauma and provide new 
avenues for precision prevention. Investigating epigen-
etic profiles in children may help develop tailored pro-
tocols to prevent the early onset of non-communicable, 
chronic, and disabling conditions.

One particularly urgent issue is the plight of children 
orphaned by femicide, who often lose both parents in 
the aftermath, one to death, the other to incarceration. 
These children face profound psychological and emo-
tional shock, which can have enduring consequences 
for their mental and physical health. There is an ur-
gent need to establish national and regional protocols 
for long-term psychosocial and healthcare support to 
mitigate trauma and foster resilience. The development 
of a dedicated electronic assessment tool such as Epi-
CHILD is a significant step toward standardized data 
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collection and comprehensive monitoring of violence-
related impacts on children.

Gender-specific dynamics must also be considered. 
In the context of witnessed domestic violence, boys are 
more frequently exposed to physical aggression, while 
girls are more often subjected to sexual victimization 
[30]. These differences can shape how trauma is pro-
cessed and manifested. Studies suggest that gender 
influences identification patterns and behavioral mod-
eling: males who witness maternal abuse are ten times 
more likely to become perpetrators themselves, while 
females raised in abusive households are six times more 
likely to experience sexual violence later in life [9].

Understanding the gendered manifestations of intra-
familial violence is essential for effective assessment 
and intervention. While men are more often the aggres-
sors, both men and women can be victims or enablers 
of violence. Gender-sensitive approaches must account 
for power imbalances, challenge harmful stereotypes, 
and provide inclusive, trauma-informed care. Intra-fa-
milial assisted violence comprises a spectrum of abusive 
behaviors, including coercion, neglect, and complicity, 
and necessitates the implementation of comprehensive, 
culturally responsive interventions. The EpiCHILD 
tool integrates these perspectives providing a founda-
tional platform for long-term, data-driven interventions. 
By supporting early diagnosis and enabling future re-
search into trauma’s biological and psychological im-
pacts, it serves both public health and child protection 
goals, helping to break the intergenerational cycle of 
violence and contribute to understanding psychophysi-
cal vulnerabilities.

While EpiCHILD integrates well-established vali-
dated instruments, its use as a unified battery requires 
comprehensive empirical validation. Future studies 
should examine its predictive validity by assessing its 
ability to forecast clinical outcomes, treatment re-
sponse, and long-term developmental trajectories in 
children exposed to domestic violence. Research is also 
needed to evaluate its incremental validity, determining 
whether the integrated multidimensional assessment 
adds clinically meaningful information beyond existing 
approaches. Longitudinal studies will be crucial to as-
sess its sensitivity to change, refine age-specific admin-
istration protocols, and define evidence-based cutoff 
scores to guide clinical decision-making.

CONCLUSIONS AND OUTLOOK
As outlined in this study, the EpiCHILD electronic 

questionnaire serves not only as a tool for early detec-
tion but also as a gateway to understanding the long-
term biological and psychological consequences of 
witnessed violence in childhood. Emerging research 
suggests that domestic violence may leave lasting mo-
lecular traces, or “epigenetic scars”, that alter gene 
expression through mechanisms such as DNA methyl-
ation, histone modification, and non-coding RNA regu-
lation. Preliminary findings from our EpiWE pilot study 
revealed increased DNA methylation in PTSD-related 
genes among women who experienced violence [31]. 
When integrated with psychological assessments, these 
epigenetic markers may become powerful tools for de-

veloping targeted therapies within a precision medicine 
framework, potentially mitigating the long-term im-
pact of trauma by addressing its biological roots [32]. 
Extending this line of research to children is essential. 
Investigating whether similar epigenetic modifications 
occur in the offspring of women exposed to violence 
could help unravel the complex molecular architecture 
of PTSD and other trauma-related disorders in child-
hood and adolescence. The prevalence of PTSD among 
children and adolescents is estimated at 16.6%, making 
this a significant area for research and clinical interven-
tion [33].

The identification of epigenetic markers in minors 
could enable the design of novel therapeutic targets and 
preventive interventions. Moreover, it opens the door to 
exploring transgenerational epigenetic inheritance, the 
transmission of trauma-related biological changes to fu-
ture generations. This field redefines our understanding 
of heredity, psychological vulnerability, and the inter-
generational impact of violence.

Long-term monitoring and support for affected chil-
dren are crucial. By collecting longitudinal data on pe-
diatric cohorts, we can gain insights into the enduring 
effects of violence and develop more effective, person-
alized prevention strategies. Such efforts contribute not 
only to improved individual outcomes but also to the 
reduction of broader societal and economic pressures 
on healthcare systems. 

The EpiCHILD tool is an important step toward 
this vision. It exemplifies how child-centered, science-
driven approaches can strengthen public health sys-
tems, inform clinical practice, and empower caregivers 
and professionals alike. Through early identification, 
interdisciplinary collaboration, and integration with 
emerging research in epigenetics, we can move toward 
a model of precision prevention, protecting the health 
and futures of the most vulnerable children and adoles-
cents of our society.
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BACKGROUND
Vaccination against COVID-19 was considered the 

key strategy in limiting the spread of the highly mu-
table SARS-CoV-2 virus. In this context, observational 
studies remain crucial to assess and monitor the effec-
tiveness of approved vaccines. However, observational 
vaccine effectiveness (VE) studies, although crucial for 
understanding the real-world impact of vaccines, are 
prone to bias (e.g., due to confounding) [1, 2]. Com-
pared to randomized trials, where all participants have 
an equal probability to receive the vaccine, in observa-
tional studies the choice to get vaccinated or not is not 
evenly distributed across the population. Indicatively, 
confounding factors like age, pre-existing health condi-
tions, comorbidities, and socio-economic background 

influence the individual decision to get vaccinated and 
the probability of a COVID-19 associated event, thus 
introducing potential bias in the VE estimates [3]. The 
risk of bias due to differences between vaccinated and 
unvaccinated populations could be amplified by the 
seasonal booster campaigns implemented in Italy and 
other European countries, targeting the elderly popula-
tion and those with risk factors. 

Several statistical methods have been proposed in 
the literature to consider the presence of potential 
confounding factors, aiming to balance the differ-
ence between those who received the intervention and 
those who did not. These methods include covariates 
adjustment, stratification, matching, regression models 
that use instrumental variables, and methods based on 
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Abstract 
Background. Accurate estimation of vaccine effectiveness (VE) in real-world settings is 
essential for guiding immunization strategies, especially in older populations. However, 
observational studies are prone to bias due to confounding factors, and the choice of 
statistical method can significantly influence VE estimates.
Materials and methods. We compared the performance of a multivariable Cox propor-
tional hazards model with seven propensity score (PS)-based models to estimate the rela-
tive vaccine effectiveness (rVE) of the bivalent Original/Omicron BA.4-5 mRNA vaccine 
as a second or third booster, compared to a first mRNA booster received ≥120 days ear-
lier. Data from 11,879,461 individuals aged ≥60 in Italy (April-June 2023) were analyzed. 
Results. All models produced consistent rVE estimates, with values ranging from 16.4% 
to 22.1%. Over time, booster effectiveness declined, with the reference model showing 
a drop in rVE from 45.6% (15-60 days) to 14.3% (181-265 days). PS-based methods 
improved covariate balance but did not outperform the Cox model in terms of precision 
or interpretability.
Conclusions. In large, relatively balanced datasets, traditional multivariable models 
remain a robust and reliable choice for estimating VE. While PS-based methods offer 
theoretical advantages, their practical benefit may be limited when confounding is well 
controlled. 
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propensity score (PS), representing the probability of 
receiving a specific treatment, given a set of observed 
covariates [4].

The performance of these methods in limiting bias 
could significantly impact the accuracy of VE estimates, 
particularly in the context of seasonal COVID-19 vac-
cine programmes. Nonetheless, there is a lack of stud-
ies comparing VE estimates considering potential con-
founding, especially in the context of large, real-world 
datasets.

Based on published data recorded in Italy [5], we 
aimed to compare estimates of relative VE (rVE) us-
ing different PS-based methods – i.e., inclusion of the 
PS as an adjustment variable, inverse probability weight 
(IPW), stabilized IPW, truncated stabilized inverse 
probability weights (SIPW) and matching – [6-12] with 
a reference approach based on a Cox proportional haz-
ards regression analysis.

MATERIALS AND METHODS 
Study design

We conducted a retrospective cohort study based on 
the individual data previously used by our study group 
to estimate the rVE of  a booster dose of the bivalent 
(Original/Omicron BA.4-5) mRNA vaccine in prevent-
ing severe COVID-19 among people ≥60 years during a 
period with prevalent circulation of the Omicron XBB 
subvariant (3 April-4 June 2023) [5]. 

Specifically, we analyzed time to infection leading to 
severe COVID-19 consequences (i.e., hospitalization 
or death within 28 days of the swab date for a test that 
was SARS-CoV-2-positive) comparing individuals who 
had received only the first booster dose of an mRNA 
vaccine at least 120 days earlier and those who had re-
ceived a second or third booster dose of the bivalent 
Original/Omicron BA.4-5 mRNA vaccine during the 
study period. 

After splitting individual data into multiple records 
to account for the time-varying vaccination status, we 
estimated rVE both overall and by time since booster 
administration (i.e., 15-60 days, 61-120 days, 121-180 
days and 181-265 days).

More details about the data sources, the selection of 
the study population, and the outcome classification 
have been published elsewhere [5].

Statistical analysis
Reference model

The reference model (M0) used in the original analy-
sis was a multivariable Cox proportional hazards model 
M0 include the following demographic and clinical 
variables as covariates to adjust for: sex, age group 
(5-year age group from 60-64 to 90-94, then group-
ing individuals ≥95), country of birth (Italian-born or 
foreign-born), geographical area where the vaccination 
took place (NUTS 21 regions/autonomous provinces of 
Italy), and high-risk group (none or individuals residing 
in long-term care facilities and/or with health risk condi-
tions; see Supplementary Table S1 available online). Ad-
ditional covariates included the days since 1st booster 
dose (≤180, 181-365, >365), days since prior infection 
(≤180, 181-365, >365, no prior infection) and type of 
1st booster vaccine (mRNA monovalent, mRNA biva-
lent Original/Omicron BA.1, mRNA bivalent Original/
Omicron BA.4-5).

Alternative models
In order to take into account potential imbalance be-

tween the analyzed groups in the observed covariates 
we estimated adjusted VE against severe COVID-19 
using seven alternative PS-based Cox regression mod-
els (M1-M7), as reported in Table 1. The alternative 
models are still Cox proportional hazards, but instead 
of using covariates for adjustment (as in the reference 

Table 1
Models description and covariates included in the study

Model 
name

Differences with respect to baseline Cox 
proportional hazard model

Covariates included

M0 - Exposure level, sex, age group, country of birth, geographical area, high-risk 
group, days since 1st booster vaccine, days since prior infection, type of 1st 
booster vaccine

M1 Including (only) the PS Exposure level, PS

M2 Including (also) the PS Exposure level, sex, age group, country of birth, geographical area, high-risk 
group, days since 1st booster vaccine, days since prior infection, type of 1st 
booster vaccine, PS

M3 Weighting observations with IPW Exposure level

M4 Weighting observations with SIPW Exposure level

M5 Weighting observations with STIPW 1% Exposure level

M6 Weighting observations with STIPW 5% Exposure level

M7 Matching observations Exposure level

Exposure level: time since administration of a second or third booster dose of the bivalent Original/Omicron BA.4-5 mRNA vaccine: 15-60 days, 61-120 days, 121-
180 days and 181-265 days; sex: male, female; age group: 5-year age group from 60-64 to 90-94, then grouping individuals ≥90; country of birth: Italian-born or 
foreign-born; Geographical area: geographical area where the vaccination took place (NUTS 2, which are the 19 regions and two autonomous provinces of Italy); 
high-risk group: none or residents in long-term care facilities and individuals with health risk conditions (Supplementary Table S1 available online); days since 1st 
booster vaccine: ≤180 days, 181-365 days, >365 days; days since prior infection: ≤180 days, 181-365 days, >365 days, no prior infection; type of 1st booster vaccine: 
mRNA monovalent, mRNA bivalent Original/Omicron BA.1, mRNA bivalent Original/Omicron BA.4-5.
PS: propensity score; IPW: inverse probability weight; SIPW: stabilized inverse probability weights; STIPW: stabilized truncated inverse probability weights.
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model), covariates are used for the calculation of PS, 
weighting and matching.

To calculate the PS we used a logistic regression 
model based on individual data, estimating the prob-
ability of receiving a second or third booster dose of 
the bivalent Original/Omicron BA.4-5 mRNA vaccine 
as a function of the covariates used in model M0. The 
first alternative model (M1) was based on adjusting for 
the propensity score (PS), used as the only covariate 
in addition to the exposure variable (vaccination sta-
tus). The second model (M2) was adjusted including 
the covariates considered in model M0 plus the PS. 
In models M3-M6, observations were weighted and 
only the exposure variable was included. Specifically, 
in model M3, observations were weighted using the 
inverse probability weighting approach (IPW) with in-
dividual weights defined as 1/PS if the subject received 
the treatment and 1/(1-PS) otherwise. To account for 
the different size of the treated/untreated groups and 
to reduce the variance of the estimated hazard ratios 
(HRs), we calculated the stabilized inverse probability 
weights (SIPW) by dividing the IPW by the total sum of 
the IPWs of the subjects in the same treatment group; 
and used these weights in model M4. To further reduce 
the variance due to extreme values of the PS and to 
study the sensitivity of the model to these values, we 
calculated the stabilized truncated inverse probability 
weights (STIPW) including only cases with PS between 
the 1st and the 99th percentile (M5) or between the 
5th and 95th percentile (M6) when calculating SIPW. 
Finally, we matched 1:1 without replacement the obser-
vations according to the PS, before splitting the data, 
using the nearest neighbour matching with a calliper of 
0.05, and then run a univariate Cox regression analysis 
on split data from the matched sample (M7).

All models based on IPW (M3-M6) were run using 
a robust variance estimator [6]. To verify the covari-
ates balance after IPW, SIPW, STIPW and PS-matching 
(M3-M7) we used the Standardized Mean Difference 
(SMD), assuming a satisfactory balance where SMD 
values were less than 0.1.

For all models, the HRs and 95% confidence intervals 
(CI) were used to calculate the adjusted rVE against 

severe COVID-19 using the formula ((1-HR)x100). In 
addition, we calculated the BIC and AIC for all mod-
els to compare their performance. All the analyses were 
carried out with RStudio 2023.12.1+402 under R 4.3.2 
[13].

RESULTS
We analysed data on 11,879,461 subjects included 

in the original study [2], of which 1,970,598 (16.6%) 
received at least the second booster dose. Among all 
subjects, there were 4,405 (0.04%) severe events, most 
of which occurred before receiving a second or third 
booster dose (n=3,565; 0.036%). After receiving a sec-
ond or third booster doses, the highest event rate was 
observed in the time interval 121-180 days post admin-
istration (n=467; 0.025%) (Table 2).

All the coefficient estimates obtained with the logistic 
regression model used to calculate the PS were statisti-
cally significant, although there was not much heteroge-
neity between the two treatment groups (Figure 1). The 
estimated area under the curve (AUC) obtained with 
the model is 0.72. 

After matching (3,941,196 subjects, 33.2% of the to-
tal, including all vaccinated individuals, were matched 
successfully), all the potential confounding variables 
appeared balanced according to the SMD values 
(SMD<0.1). The same was observed after weighting 
data through IPW, SIPW and the STIPW (truncation at 
level 1% removed 239,155 subjects, 2.01% of the total; 
truncation at level 5% removed 1,217,007 individuals, 
10.24% of the total) (Figure 2 and Supplementary Figure 
S1 available online). 

Model comparisons
The overall analysis shows homogeneous results be-

tween all models, with the point estimate going from a 
minimum of 16.4% with model M7 to 22.1% with mod-
el M5. The 95% CI width also does not change much 
increasing slightly when the observations in the models 
M3-M6 are weighted (from 12.7 in the models M0-M2 
to 15.4 in model M7). Both BIC and AIC, using the 
“lower is better” rule, indicate as better performing the 
models based on SIPW, with little difference between 

Table 2
Number and percentage of severe events by exposure level

Time since booster Number of individualsa Number of events Percentage (%)

First booster ≥120 days 9,912,672 3,565 0.036

Second or third booster

15-60 days 90,807 11 0.012

61-120 days 715,375 135 0.019

121-180 days 1,843,177 467 0.025

181-265 days 1,259,968 227 0.018

Total 13,821,999 4,405 0.032

aThe sum of the number of individuals in each time interval is greater than the total number of individuals included in the analysis because of the possible change 
in vaccination status during the observation period leading an individual to be counted more than once. 
First booster vaccine: Comirnaty monovalent Original strain mRNA vaccine (BNT162b2 mRNA, BioNTech-Pfizer); Spikevax monovalent Original strain mRNA vaccine 
(mRNA-1273, Moderna); Comirnaty bivalent Original/Omicron BA.1 mRNA vaccine (BNT162b2 mRNA, BioNTech-Pfizer); Spikevax bivalent Original/Omicron BA.1 
mRNA vaccine (mRNA-1273.214, Moderna) or Comirnaty bivalent Original/Omicron BA.4-5 mRNA vaccine (BNT162b2 mRNA, BioNTech-Pfizer). Second or third 
booster vaccine: Comirnaty bivalent Original/Omicron BA.4-5 mRNA vaccine (BNT162b2 mRNA, BioNTech-Pfizer).
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using truncation or not (Table 3 and Supplementary Fig-
ure S2 available online). 

The results from the reference model (M0) show that, 
compared with a first booster of an mRNA vaccine re-
ceived at least 120 days earlier, the rVE against severe 
COVID-19 for a second or a third booster dose of bi-
valent Original/Omicron BA.4-5 mRNA vaccine in the 
time interval 15-60 days post-administration was 45.6% 
(95% CI: 1.6-69.9). Relative VE progressively decrease 
to 14.3% (95% CI: 1.6-25.3) in the interval 181-265 
days post-administration (Table 3 and Figure 3). The 
same decreasing trend is shown by all the models, ex-
cept models M5 and M6 where we used the STIPW. In 
these cases, the rVE obtained in the first time-interval 
post-administration is lower than that obtained in the 
second one. The rVE estimates with 95% CIs obtained 
with models M1, M2 and M7 are similar to those ob-
tained with model M0, although models M1 and M7 
showed slightly lower estimates than M0 in the first 
time-interval post-administration (42.3% and 39.6%, 
respectively, both with a 95% lower bound of opposite 
sign than M0). In addition, model M1 shows slightly 
higher estimates in the other time-intervals. Model M2 
shows estimates very close to those from model M0 

(45.6% vs 45.8% in the 15-60 days interval, 24.7% vs 
25.1% in the 61-120 days interval, 17.0% vs 17.3% in 
the 121-180 days interval, and 14.3% vs 14.5 in the 181-
265 days interval). There are no differences between 
the rVE estimated with model M3 with respect to those 
estimated using model M4. The rVE estimates and 95% 
CIs obtained with the IPW-based models M3-M6 are 
generally similar to those derived from the reference 
model M0, except in the first period post-administra-
tion (15-60 days). This applies especially to model M6, 
which estimates a rVE more than 6 times lower and 
with a much higher variability than that derived from 
M0 (7.1%, 95% CI: -91.2-54.9). In the other time-inter-
vals post-administration the differences appear much 
reduced, with slightly higher rVE estimates and slightly 
larger 95% CIs for models M3-M6 compared to M0. 
Looking at the AIC and BIC values, conclusions are 
similar to those made previously for the overall analysis 
(Table 3).

DISCUSSION
Our study showed homogeneous VE estimates 

among all the models. In particular, two groups appear, 
whereby the rVE values estimated by models including 

0.60.50.40.30.20.10.0
Propensity score

D
en

si
ty

Treatment received Second or third booster dose of the bivalent 
Original/Omicron BA.4−5 mRNA vaccine

First booster received =120 days earlier

Figure 1
Density distribution of the propensity score for individuals aged ≥60 years who received either a second or third booster dose of 
the bivalent Original/Omicron BA.4-5 mRNA vaccine, Italy, 3 April-4 June 2023 (n=11,879,461). 



COVID-19 vaccine effectiveness models

O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

281

mRNA bivalent Original/BA.4−5
mRNA bivalent Original/BA.1

mRNA monovalent
>365

181−365
28−180

No prior infection
 >365

 181−365
59−180

Yes
South and Islands

Centre
North−East
North−West
Italian−born

95+ years
90−94 years
85−89 years
80−84 years
75−79 years
70−74 years
65−69 years
60−64 years

Female

0.0 0.1 0.2 0.3 0.4
SMD

A

mRNA bivalent Original/BA.4−5
mRNA bivalent Original/BA.1

mRNA monovalent
>365

181−365
28−180

No prior infection
 >365

 181−365
59−180

Yes
South and Islands

Centre
North−East
North−West
Italian−born

95+ years
90−94 years
85−89 years
80−84 years
75−79 years
70−74 years
65−69 years
60−64 years

Female

0.0 0.1 0.2 0.3 0.4
SMD

B

mRNA bivalent Original/BA.4−5
mRNA bivalent Original/BA.1

mRNA monovalent
>365

181−365
28−180

No prior infection
 >365

 181−365
59−180

Yes
South and Islands

Centre
North−East
North−West
Italian−born

95+ years
90−94 years
85−89 years
80−84 years
75−79 years
70−74 years
65−69 years
60−64 years

Female

0.0 0.1 0.2 0.3 0.4
SMD

C

Sex
Age

Country of birth
Geo Macroarea

High−risk group
Days since 1st booster

Days since prior infection
1st booster vaccine

Unmatched Matched

Figure 2
Standardized mean differences for covariates used in the models before and after observation matching (A), and weighting with 
IPW (B) and weighting with SIPW (C). 
In the analysis we considered the Regions or Autonomous Provinces (NUTS 2) but for graphical reasons we represented the macroarea (NUTS 1). In both cases the 
covariates are balanced. IPW: inverse probability weight; SIPW: stabilized inverse probability weights.
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PS as a covariate (M1 and M2) and by the model run 
after PS-matching (M7) are very close to the rVE values 
estimated by the reference multivariable model (M0). 
On the other hand, PS models based on IPW (M3), 
SIPW (M4) and STIPW (M5 and M6) yield estimates 
that are further away from the reference multivariable 
model (M0), especially in the early time-interval after 
vaccination for STIPW models (M5 and M6).

According to several studies [9-11], SIPW (M4) 
can increase the variance estimate compared to that 
obtained with IPW (M3). Our results show the same 
estimated values, probably due to the homogeneity 
(i.e., absence of excessive skewness) of the PS values 
between the treated and untreated groups. A factor that 
influenced the difference of the estimates obtained with 
models M5 and M6 compared to the other models is 
related to having removed records with extreme PS val-
ues from the sample (truncation at level 1% removed 
239,155 individuals, 2.01% of the total; truncation at 
level 5% removed 1,217,007 individuals, 10.24% of the 
total). Truncation is used to improve estimation accu-
racy by truncating extreme values of the PS [12], many 
of them falling in the first exposure level (15-60 days 
after vaccine uptake), when the lowest percentage of 
severe events (study outcome) was observed. 

Based on our results, we found no clear advantage 
in applying PS-based methods instead of multivariable 

analysis. Previous studies have shown that these meth-
odologies can produce similar results under certain con-
ditions [14, 15], especially when the starting dataset is 
relatively balanced and the sample size is large [8, 16], 
as in our case. Moreover, it is important to note that, 
even using PS methods, a residual bias  due to unmea-
sured confounders might remain, as with all analytic 
methods based on  observational data [17, 18]. 

Although PS-based methods are sensitive to mis-
specifications of the model used to calculate it (e.g.,  
omission of interaction effects, or misspecification of 
functional form of the included covariates [19]), they 
may still prove advantageous when many covariates are 
considered as potential confounders in the analysis, 
in which case reference models might result unstable. 
Furthermore in addition to the PS-based methods pre-
sented in this article, there are other PS-based methods 
in the literature, aiming to optimise survival data [20] 
and time-dependent exposure analyses [21-23]. The 
purpose of this study, however, was to present and com-
pare the most widely used methods in the literature.

CONCLUSIONS
Our study, based on a large study population and a 

relatively low number of potential confounders, does 
not show advantages in using PS-based models com-
pared to using a traditional multivariable model.

Table 3 
Point Estimation, 95% confidence interval and interval width of the estimated rVE against severe COVID-19 of a second or third 
booster of the bivalent Original/Omicron BA.4-5 mRNA vaccine relative to a first booster of an mRNA vaccine received at least 120 
days earlier, Italy, 3 April-4 June 2023

Time since 2nd or 3rd 
booster

M0 M1 M2 M3 M4 M5 M6 M7

15-60  
days

Point Es. 45.6 42.3 45.8 34.5 34.5 18.6 7.1 39.6

95% CI 1.6-69.9 -4.5-68.1 2.0-70.1 -32.2-67.5 -32.2-67.5 -64.0-59.6  -91.2-54.9 -9.5-66.7

In. Width 68.3 72.6 68.1 99.7 99.7 >100 >100 76.2

61-120 
days

Point Es. 24.7 25.8 25.1 30.7 30.7 31.6 27.9 23.8

95% CI 10.5-36.7 11.7-37.7 10.8-37.0 16.0-42.9 16.0-42.9 16.5-44.0  10.8-41.7 8.7-36.5

In. Width 26.2 26.0 26.2 26.9 26.9 27.5 30.9 27.8

121-180 
days

Point Es. 17.0 18.3 17.3 21.2 21.2 22.0 21.4 15.5

95% CI 8.4-24.8 9.7-26.0 8.7-25.1 11.9-29.5 11.9-29.5 12.6-30.4  10.9-30.7 5.7-24.3

In. Width 16.4 16.3 16.4 17.6 17.6 17.8 19.8 18.6

181-265 
days

Point Es. 14.3 17.0 14.5 15.5 15.5 16.4 17.9 11.3

95% CI 1.6-25.3 4.7-27.7 1.9-25.5 0.0-28.5 0.0-28.5 0.7-29.6 1.2-31.8 -2.8-23.4

In. Width 23.7 23.0 23.6 28.5 28.5 28.9 30.6 26.2

Overall Point Es. 18.2 19.7 18.5 21.6 21.6 22.1 21.3 16.4

95% CI 11.6-23.3 13.1-25.8 11.9-24.6 14.5-28.2 14.5-28.2 14.8-28.7 13.3-28.6 8.3-23.7

In. Width 12.7 12.7 12.7 13.7 13.7 13.9 15.3 15.4

AIC (overall) 138,461.7 142,356.6 138,461.5 278,371.3 2.0 2.0 2.0 47,330.3

BIC (overall) 138,704.6 142,369.3 138,710.7 278,377.7 8.4 8.4 8.2 47,335.9

Point Es.: Point Estimation; 95% CI: 95% confidence interval; In. Width: Interval Width; AIC: Akaike’s information criterion; BIC: Bayesian information criterion; M0: 
multivariable model; M1: PS model; M2: PS and M0 covariates; M3: IPW, M4: SIPW; M5: STIPW 1%-99%; M6: STIPW 5%-95%; M7: matching model; rVE: relative vaccine 
effectiveness; PS: propensity score; IPW: inverse probability weight; SIPW: stabilized inverse probability weights; STIPW: stabilized truncated inverse probability 
weights.
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INTRODUCTION
Primary lymphedema is a chronic condition that can 

present from birth, especially in syndromic and/or he-
reditary forms, or it can progressively develop over the 
course of life. In both cases, individuals must shape 
their identity while living with lymphedema, surely fac-
ing significant social, occupational, and psychological 
challenges over time.

A slightly different situation is related to individu-
als with secondary lymphedema: impressive advance-
ments in cancer treatment have significantly improved 
survival rates. However, a modest proportion of these 
survivors develop secondary lymphedema, with an esti-
mated prevalence ranging from 10% to 30%, which may 
further increase depending on the type of oncological 
treatment received (surgery, radiotherapy, chemothera-
py, or combinations thereof).

This twofold experience, surviving cancer and facing 
a lifelong physical burden as a lasting consequence of 
the cure, is a source of severe psychological distress, re-
duced quality of life, and challenges in personal, social, 
and occupational domains. The relief of cancer survival 
can be transformed into a daily struggle with physical 
limitation, altered self-perception and as a condition 
that is often misunderstood, underestimated, and in-
sufficiently supported in both clinical and occupational 
settings.

What is particularly concerning and represents a seri-
ous and urgent issue from a multidisciplinary perspec-
tive, is the unexpected gap between the remarkable, 
and widely praised advances in cancer treatment and 
the limited attention given to lymphedema, from diag-
nosis to treatment, as well as in both community and 
individual management. Indeed, it was in 2012 when a 
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Abstract
Introduction. Individuals affected by lymphedema, both primary and secondary, ex-
perience a significant reduction in quality of life and functional capacity. However, the 
impact of lymphedema on occupational life, specifically on return-to-work processes, 
remains largely unexplored.
Objectives. This study explores the psychosocial, occupational, and health-related chal-
lenges experienced by individuals with lymphedema, with a focus on work reintegration.
Methods. A mixed-method approach was adopted through the development of an online 
survey, which included both standardized psychometric scales and open-ended questions.
Results. The mediation analysis confirmed that return to work self-efficacy serves as a key 
mechanism through which optimism contributes to job satisfaction. Qualitative findings 
highlight the need for multilevel and systemic interventions. From an individual perspec-
tive, targeted self-efficacy training programs for workers with lymphedema appear crucial.
Conclusions. Considering a community and an organizational perspective, it is essential 
to implement training initiatives for healthcare professionals aimed at improving their 
knowledge and awareness of lymphedema.
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qualitative exploration raised critical themes commonly 
reported by patients with secondary lymphedema, such 
as social marginalization, lack of support from health-
care professionals, impact on psychological well-being 
[1], which are still profoundly relevant today.

Despite the several studies on lymphedema across 
the years, the significant gap in psychosocial dimen-
sions persists, even more concerning the professional 
lives of patients with lymphedema. Therefore, the aim 
of this mixed-method study is twofold:
•	 to explore the lived experience of individuals affected 

by lymphedema and the impact of this condition on 
their quality of life;

•	 to investigate whether individual and dispositional 
variables interact to support a successful return to 
work after lymphedema diagnosis.
The following sections of the manuscript present the 

theoretical framework related to psychological impact 
of lymphedema, dispositional optimism, job satisfac-
tion and return-to-work self-efficacy.

LITERATURE REVIEW
According to our literature review, the first study ex-

amining lymphedema from a psychological perspective 
was conducted by Williams et al. [2]. Authors collected 
data from a very small sample of 15 individuals with 
different types of lymphoedema, exploring their experi-
ences and perceptions. As a result, the theme of uncer-
tainty emerged as a key major concern, as patients had 
very little information about lymphedema and it was a 
very disorienting factor. 

Others critical psychological domains relevant to pa-
tients with lymphedema have emerged across several 
studies, mainly in United States (US), the most fre-
quently reported difficulties were: body image distur-
bance, a negative perception of self, negative emotions 
such as fear, sadness, and loneliness, psychological dis-
tress, social isolation [1, 3-5].

The existing literature on the psychosocial impact of 
lymphedema is relatively extensive but remains largely 
focused on narrowly defined populations, particularly 
breast cancer survivors. One of the earliest and rare 
studies to explore perceptions and experiences in the 
work environment was conducted by Fu [6], their re-
sults highlighted a lack of support in the workplace and 
difficulties in performing specific physical tasks, featur-
ing the occupational challenges faced by individuals 
with lymphedema [6].

Several subsequent studies investigated the psycho-
social consequences of lymphedema, primarily in the 
context of breast cancer survivors [7-9]; a constant pat-
tern emerged: patients with lymphedema reported sig-
nificantly poorer general well-being compared to cancer 
survivors without lymphedema. These findings confirm 
a distinct psychological level associated with the lymph-
edema condition, more demanding of the experience of 
cancer alone.

A hypothetical complementary perspective is offered 
by Ridner et al. [1], who emphasized the critical role of 
nursing professionals in patient education and interdis-
ciplinary training. Their study, which also focused on 
breast cancer survivors with lymphedema in the US, 

highlighted the importance of providing both patients 
and healthcare providers with knowledge about the 
physical and psychosocial challenges associated with 
lymphedema. 

With regard to social consequences, such as work 
reintegration or employability concerns, research has 
demonstrated that lymphedema can cause negative 
measurable consequences in terms of reduced produc-
tivity [10], changing work roles [11], or career aban-
donment [10, 12]. The majority of studies considered 
women with post breast cancer lymphedema, thereby 
framing work-related challenges primarily in relation 
to physical limitations deriving from the impaired arm 
function. 

Moreover, literature shows as workplace relationships 
with both colleagues and supervisors are affected by the 
lymphedema condition, making the return to work even 
more demanding because of the risk of stigmatization, 
a general lack of knowledge of the lymphedema among 
colleagues and supervisors, and the reduced perceived 
social support [13].

However, some studies also documented evidence of 
supportive interpersonal relationships at work, which 
can be a key resource enhancing a successful return 
to work. Perceived social support in the workplace 
has been also associated with improved quality of life 
among workers with lymphedema [14]; these research 
findings indicate that occupational health professionals 
can play an important role in raising awareness about 
lymphedema, and in facilitating a more inclusive and 
supporting return to work process [14, 15].

In the broader context of return to work after chronic 
illnesses or cancer diagnoses, there is an extensive lit-
erature on breast cancer survivors and only a portion 
of studies includes specifically individuals affected by 
lymphedema. What emerges as a recurrent and com-
mon theme across different conditions is the multidi-
mensionality of the return-to-work experience. It is a 
process influenced by clinical dimensions, psychosocial 
factors, occupational and social environments and rela-
tionships [16, 17]. The return to work is also a rich sym-
bolic phase, it cannot be reduced to a mere functional 
need of individuals who desire to overcome the physical 
consequences of the chronic condition, such as pain, 
fatigue, or swelling due to lymphedema. Returning to 
work represents a crucial stage in regaining a sense of 
personal control, identity and quality of life [18]. With 
a specific attention to return to work after diagnosis of 
lymphedema, the available evidence from the literature 
suggests a series of interrelated both positive and nega-
tive factors, which can be categorized into two main 
categories: individual or dispositional variables and con-
textual or environmental variables.

The latter ones, the contextual factors, include work-
place relationships, policies, and dynamics that can ei-
ther facilitate or threaten a successful return to work; 
these factors include positive dimensions such as per-
ceived support from employers and co-workers, the 
flexibility of tasks and workstation as well. Conversely, 
those work contexts that lack adaptability or open com-
munication, may enhance exclusion and feeling of psy-
chological distress [19].
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Moreover, the contextual elements are able to deep-
ly impact a successful reintegration process, which 
should be meant as a profound social and psychologi-
cal change and challenge, not a merely functional or 
logistical issue.

With regard to individual variables, there are de-
manding and objective physical constraints derived by 
the lymphedema condition, such as swelling, reduced 
mobility, or pain [17]. In addition, some psychological 
dimensions have been identified as potential barriers to 
an effective reintegration, and they are anxiety, reduced 
self-esteem, or depression [17, 18]. The positive side 
of psychological factors is represented by coping strate-
gies, proactive attitude, self-efficacy, or resilience; for 
instance, individuals with higher levels of resilience and 
self-efficacy, reported a more effective return to work 
[18]. Moreover, evidence shows how coping strategies 
can be developed and learnt through experience, in 
particular when facing a challenging task as it is a new 
functional and physical status [13].

There are some specific psychological resources, 
which have received greater attention in the realm of 
specific theoretical models such as the social cognitive 
theory [20] that emphasizes the central role of self-ef-
ficacy in shaping personal goals and behaviours. Spe-
cifically, return to work self-efficacy refers to individu-
als’ confidence in their ability to perform work related 
tasks in spite of physical or psychological limitations, 
or changes derived from a chronic illness. According 
to Bandura, self-efficacy is a powerful psychological 
mechanism able to produce an impact on wellbeing and 
general satisfaction with life; it is a significant predictor 
of motivation and successful occupational reintegration 
[21, 22].

Several studies have often suggested a relation be-
tween positive health outcomes and a personal char-
acteristic, such as dispositional optimism. Research 
findings have linked optimism to some clinical and 
objective data, for example optimistic women resulted 
more likely to show a slower progression of carotid ar-
tery disease [23]; optimistic people with multiple scle-
rosis seem to have an easier pursuing life goal [24]; 
optimism has been associated also with a reduction of 
pain perception [25]. Thus, optimism has been shown 
in the literature to have a significant positive impact 
on psychological and physical well-being, but very few 
studies have investigated its role on return-to-work out-
comes [26]. It seems to us particularly interesting to 
explore the potential interaction between these two key 
dispositional variables: return to work self-efficacy and 
optimism. They have a profound difference as the for-
mer can be trained and strengthened over time, as a 
dynamic factor. In contrast, optimism is considered as 
a stable personality trait, although in some conditions 
it may increase or decrease, depending on life events 
[27]. Some questions drove the hypotheses formula-
tion: could a high level of optimism facilitate a more 
efficient and satisfactory return to work process? What 
can be the interplay between optimism and self-efficacy 
in the return to work after lymphedema diagnosis? 

Based on these premises and framed by the theo-
retical approach defined by the social cognitive theory 

[28], this study proposes the following hypotheses (H).
H1. Dispositional optimism was positively associated 

with job satisfaction. Although this relationship has 
been supported in previous studies, we aimed to fur-
ther test it in the specific context of return to work af-
ter lymphedema. Furthermore, dispositional optimism 
is thought to enhance individuals’ belief in their ability 
to manage challenging situations, which aligns with the 
construct of return-to-work self-efficacy. Since optimis-
tic individuals tend to approach setbacks with greater 
motivation and persistence, we hypothesized that dis-
positional optimism would be positively associated with 
return-to-work self-efficacy (H2).

Self-efficacy, in turn, is a well-established predictor of 
job attitudes. Employees who feel capable of perform-
ing their duties are more likely to experience positive 
emotions at work and report higher satisfaction. In 
line with previous literature on work reintegration and 
self-efficacy, e.g., [28, 29], H3 postulated a positive as-
sociation between return-to-work self-efficacy and job 
satisfaction.

Finally, drawing from social cognitive theory, we ex-
pected that return-to-work self-efficacy would mediate 
the relationship between dispositional optimism and 
job satisfaction. This mediated model (H4) suggests 
that optimism indirectly enhances job satisfaction by 
fostering greater self-efficacy in managing work after 
lymphedema, highlighting a pathway through which 
personal traits influence work-related outcomes in the 
context of chronic illness recovery. 

In addition, as the occupational life of individuals 
with lymphedema is still underexplored, this study also 
aimed to give voice to the personal and subjective di-
mensions of living with this chronic condition. To this 
end, a set of exploratory, open-ended questions was in-
cluded with the specific aim of identifying key areas or 
themes that may inform the design and implementation 
of targeted future interventions.

METHODS
The study adopted a triangulated research design to 

ensure both the heuristic effectiveness of qualitative 
data and the reliability of quantitative techniques. In 
light of the methodological appropriateness paradigm 
[30], it was particularly important to investigate the 
research topic by a multidimensional approach as the 
phenomenon under investigation is complex and still 
partly unexplored.

Within this framework, an online ad hoc questionnaire 
was structured, including a brief section with open-end-
ed questions and a survey with psychometric scales. The 
survey included the measures described below, followed 
by a series of open-ended questions to identify key ar-
eas or themes related to lymphedema experience.

Dispositional optimism was assessed using the 6-item 
scale developed by Chiesi et al. [31], an example of an 
item is: “In moments of uncertainty, I usually expect 
the best”. Job satisfaction was assessed using the 3-item 
scale developed by Hackman et al. [32]; an example 
item is: “In general, I like working here”. Return-to-
work self-efficacy was assessed with the 11-item scale of 
Gjengedal et al. [33], an example item is: “I will be able 
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to carry out my tasks at work.” For each of these scales, 
a 5 or 7-point Likert scale (1=“strongly disagree”, 5 or  
7=“strongly agree”) was used.

Data were analyzed applying the principles of 
grounded theory methodology [34], specific attention 
was also given to metaphors, symbolic representations, 
and individuals’ narratives, thus contributing to a data-
driven theoretical interpretation.

All research procedures complied with international 
ethical standards, despite the inclusion of human par-
ticipants the ethical approval was not necessary for this 
study, because of the absence of specialized procedures 
or treatments that might inflict stress or harm on the 
participants. The research adheres to the principles 
outlined in the Declaration of Helsinki (World Medical 
Association Declaration of Helsinki: ethical principles 
for medical research involving human subjects, 2024). 
Additionally, participants were informed about the han-
dling of personal data, and we ensured anonymity in 
accordance with European Union (EU) Regulation. All 
participants were informed about the nature and pur-
pose of the research and voluntarily participated after 
giving informed consent, in accordance with the prin-
ciples of the General Data Protection Regulation (EU 
Regulation 2016/679). Participants were also explicitly 
informed that the data would be anonymized and used 
solely for research purposes in their aggregated way.

RESULTS
Participants and procedures

The cross-sectional study presented here was con-
ducted from September 2024 to April 2025. The data 
collection took place online through a questionnaire 
with closed and open questions, administered via the 
Qualtrics platform, which took about 15 minutes to 
complete. The study sample comprises 131 individu-
als, 9 of whom were excluded due to incomplete data, 
resulting in a final sample of 122 participants. Of 
these, 11 were men and 111 women, with ages rang-
ing from 21 to 87 years (mean=53.90, standard devia-
tion, SD=2.47). Participants came from various parts of 
Italy: 39% from the North, 17.1% from the Centre, and 
43.8% from the South, reflecting a fairly heterogeneous 
geographical distribution. Regarding educational at-
tainment, 49.2% had completed secondary school, 6.6% 
held a three-year bachelor’s degree, 36.1% held a two-
year master’s degree, and 8.2% had a postgraduate mas-
ter’s qualification or a doctoral degree. Regarding mari-
tal status, 62.3% of participants reported being married 
or in a domestic partnership, 24.6% were single, 4.1% 
were widowed, and 9% were separated or divorced.

Concerning the clinical characteristics, 51 partici-
pants reported being affected by primary lymphedema 
and 71 by secondary lymphedema. In 44 cases, the con-
dition affected the upper limbs, and in 78 cases, the 
lower limbs. The onset occurred less than one year prior 
in 6.6% of cases, less than five years prior in 24.6%, be-
tween five and ten years prior in 30.3%, and more than 
ten years prior in the remaining 38.5%.

Most participants (64.8%) reported returning to work 
within six months of diagnosis, while 7.4% were unable 
to do so due to the condition. Another 15.6% were 
no longer employed at the time of diagnosis. Overall, 
77 participants were employed, 10 unemployed, 4 on 
leave or sabbatical, and 31 retired. The majority (77%) 
reported current or past employment involving direct 
contact with clients or the public, while only 40% had 
held leadership or coordination roles. Descriptive sta-
tistics, correlations, and Cronbach’s alphas are reported 
in Table 1. All variables correlate in the expected direc-
tion.

The qualitative section was created according to the 
explorative aim of the study; some questions are report-
ed as follows:
•	 Which is your personal experience living with lymph-

edema (in terms of clinical, social, occupational di-
mensions)?

•	 Can you tell us what are the major challenges that 
you are facing because of lymphedema?

Qualitative evidences
The triangulation approach was ensured through 

both data collection and data analysis of qualitative in-
formation [35], in order to raise trustworthiness of data, 
to fully capture and maximise the participants’ impres-
sions and perceptions, and to enhance the understand-
ing of the phenomenon. This procedure is consistent 
with the Standard for Reporting Qualitative Research 
(SRQR) [36] and it follows the guidelines established 
by the Critical Appraisal Skills Programme [37] for 
qualitative research.

The explorative and bottom-up analysis was per-
formed independently by two separate researchers, 
with subsequent accordance calculated, conform-
ing to the Cohen Kappa (0.87). The research team 
adopted an iterative and reflexive process to analyse 
and interpret the textual material, this process implied 
full openness to participants’ contributions. Through 
the identification of recurring themes or patterns ex-
pressed by individuals, a categorical tree was devel-
oped to systematically organize and interpret the qual-
itative findings.

Table 1
Descriptive statistics for gender, Cronbach’s alphas, and correlations among the variables

2 3 Mean 
female

Mean 
male

SD 
female

SD 
male

Cronbach 
alfa

Satisfaction 0.534** 0.339** 5.00 5.71 1.31 0.98 0.91

RTW self-efficacy 0.336** 4.32 4.98 0.67 0.69 0.81

Dispositional optimism 3.67 4.64 1.02 0.54 0.80

SD: standard deviation; RTW: return to work self-efficacy; **the correlation is significant at the 0.01 level (two-tailed).
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Four main themes emerged, each of which was re-
lated to others through both meaning and life implica-
tions:
1.	personal and social identity: most participants (36 

occurrences) reported feelings of discomfort, shame, 
and isolation. For instance, one participant stated: “I 
feel constantly observed and uncomfortable when I 
am around others”; others explicitly mentioned per-
ceptions of shame or embarrassment. These nar-
ratives tell that lymphedema is not only a medical 
condition, but the physical manifestation is a threat 
to the expression of identity and self-confidence, 
and it directly impacts patients’ ability to maintain 
their professional roles. The cycle starts with physi-
cal symptoms and aesthetic changes, affecting self-
image, which in turn undermine occupational iden-
tification;

2.	occupational or professional challenges: several 
participants (28 occurrences) refer to work and the 
professional sphere. In particular, 9 participants 
talk about work-related difficulties due to physical 
symptoms (pain, swelling, fatigue, posture). Some 
examples are: “At the end of the working day I no 
longer have the strength to do anything”, “It is no 
easy to manage this condition: you must steal time 
from everyday life, family and work”, “Certain jobs 
are detrimental for lymphedema”. 9 participants re-
fer to work limitations and adjustments after lymph-
edema diagnosis, including economic costs, such as: 
“I requested part-time work to allow more time for 
care” or “I was reassigned to lower-level tasks that 
are more compatible with the disease”. 8 participants 
declare a lack of protections and recognition of dis-
ability (e.g., “Those with secondary lymphedema are 
not considered unfit for work by the national social 
security system”; “It is unfair that it is not officially 
recognized as a disabling condition”). Finally, only 
2 participants underline resilient work experiences 
(“I am lucky to work from home, which allows me 
to manage this condition” and “I have been able to 
maintain a decent quality of life thanks to workplace 
adjustments”). These experiences reveal how the 
workplace can amplify social exclusion and reduce 
autonomy, and highlight the compelling need for or-
ganizational policies more sensitive to chronic condi-
tions like lymphedema;

3.	psychological well-being: 42 participants refer to the 
concept of overall well-being, articulating the dis-
course in different ways, reflecting the complex and 
multifaceted nature of living with lymphedema. The 
most frequently represented aspects were psychologi-
cal well-being and self-acceptance (14 occurrences). 
Participants described the emotional difficulty of ac-
cepting the illness and its visible consequences, of-
ten referring to psychotherapy or personal reflection 
as crucial steps toward adaptation. Statements such 
as: “I don’t accept myself physically”, “I had to start 
psychotherapy”, and “I’m beginning to find some bal-
ance” highlight the ongoing process of rebuilding one’s 
identity and emotional stability. References to quality 
of life and daily functioning (10 occurrences) reflect 
the profound impact of lymphedema on daily living. 

Respondents write that the disease “changes one’s 
life completely” and “transforms everyday routines”, 
making simple actions more complicated. Mentions 
of physical well-being, health, and symptom manage-
ment (9 occurrences) revealed how much effort is 
invested in maintaining bodily functionality. Partici-
pants stressed the importance of exercise, compres-
sion garments, and adherence to medical advice “I try 
to keep my leg active”, “I’m forced to use compres-
sion aids”, or “I manage it autonomously following 
physiotherapists’ guidance”. A smaller number of 
participants address relational well-being and social 
support (6 occurrences), emphasizing how under-
standing from relatives or contact with other patients 
could sustain motivation and psychological balance. 
For instance, “The people around me understand my 
difficulties” or “Talking with other patients helped me 
overcome my limits”;

4.	lack of knowledge about lymphedema: one of the 
most meaningful metaphoric statements was: “we 
are totally groping in the dark”. Several participants 
(30 occurrences) reported that they experienced a 
profound knowledge gap since post oncological in-
terventions, where healthcare professionals often 
do not inform patients about the potential onset of 
lymphedema. Moreover, participants revealed a sense 
of frustration and disorientation for the diagnosis: 
“Doctors need to be trained to avoid delayed diagno-
ses and prevent mistakes”.
In addition to the identified specific categories, an 

interesting theme emerged from some participants: 
someone expressed gratitude toward the researchers 
for the collecting data initiative. This expression of 
gratitude is perfectly coherent with the feeling of be-
ing lost or confused among the healthcare sector and it 
also coexists with the declared limited knowledge about 
lymphedema.

Thus, qualitative data call for a more holistic and pa-
tient-centered approach, where invisible consequences 
of the disease need to be addressed in order to pro-
tect personal identity, psychosocial well-being and oc-
cupational or social roles. The specific interest toward 
occupational context and the return-to-work personal 
resources, was investigated through the quantitative 
section of the study, as illustrated in the following para-
graphs.

Quantitative results
We tested the hypotheses of this study by running the 

mediation model in PROCESS for SPSS [38]. Figure 
1 shows that dispositional optimism was positive but 
not significantly related to job satisfaction (B=0.22; 
p=0.08), thus disconfirming H1. In contrast, dispo-
sitional optimism was positively and significantly as-
sociated with return-to-work self-efficacy (B=0.25; 
p=0.002), confirming H2. The relationship between 
return-to-work self-efficacy and job satisfaction was 
positive and significant (B=0.78; p=0.000), confirm-
ing H3. The mediation hypothesis (H4), according to 
which dispositional optimism relates through job satis-
faction with return-to-work self-efficacy, was confirmed 
(B=0.20; p=0.07). 
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DISCUSSION
The findings of this study offer important insights 

into the psychological factors that may facilitate return 
to work among individuals living with lymphedema. 
Contrary to our expectations, dispositional optimism 
was not significantly directly associated with job sat-
isfaction, suggesting that optimism alone may not di-
rectly translate into more positive evaluations of one’s 
work experience following a chronic condition. This re-
sult contrasts with previous research linking optimism 
to workplace wellbeing [26] and may reflect the specific 
challenges and constraints faced by individuals coping 
with a chronic and visible condition like lymphedema, 
which can moderate the impact of general positive ex-
pectations.

However, optimism did show a significant and posi-
tive relationship with return-to-work self-efficacy, sup-
porting the idea that optimistic individuals are more 
likely to believe in their capacity to manage the transi-
tion back to work after illness. This aligns with the self-
regulatory role of optimism in coping with adversity 
[39] and highlights its value as a resource for promoting 
confidence in work-related functioning despite physical 
limitations.

As predicted, return to work self-efficacy was strongly 
and significantly related to job satisfaction, reinforcing 
existing evidence on the central role of self-efficacy be-
liefs in shaping work attitudes and motivation, particu-
larly in rehabilitation contexts. Importantly, the media-
tion analysis confirmed that return to work self-efficacy 
serves as a key mechanism through which optimism 
contributes to job satisfaction. This indirect effect sug-
gests that optimism enhances satisfaction at work not 
by directly altering perceptions of the job itself, but by 
increasing individuals’ belief in their ability to effec-
tively re-engage with work demands. Taken together, 
these results underscore the importance of fostering 
psychological resources – especially self-efficacy beliefs 
– during the return-to-work process for individuals with 
lymphedema. Interventions aimed at enhancing opti-
mism and, more critically, return to work self-efficacy, 
may be particularly effective in improving work reinte-
gration outcomes and subjective well-being at work in 
this population.

Moreover, it is reasonable to question whether there 
may be a difference in the level of awareness and per-

ception of the condition between individuals who enter 
the workforce already living with primary lymphedema, 
and those who, having developed secondary lymphede-
ma later in life, face the challenge of returning to work 
after the diagnosis.

In a more in-depth way, the qualitative evidence col-
lected through patient interviews reveals the profound 
and multifaceted impact of living with lymphedema, 
both primary and secondary, on individuals’ daily lives, 
psychosocial well-being, and occupational experiences, 
partly already confirmed in past literature [40]. Par-
ticipants highlight recurring themes of physical limita-
tions, and the persistent psychological strain associated 
with the condition. A significant number of individuals 
emphasized feelings of frustration and isolation, often 
exacerbated by the lack of awareness and understand-
ing of lymphedema among healthcare professionals and 
the community in general. Another serious and critical 
barrier is represented by inadequate access to special-
ized care, high costs of care, and the scarcity of trained 
healthcare professionals. At the same time, some pa-
tients expressed resilience, reporting that consistent self-
management, lifestyle adaptations, and lucky encoun-
ters with competent healthcare providers contributed to 
maintaining an acceptable quality of life. However, the 
psychological and emotional burden, difficulties in body 
image acceptance, high challenging return to work, and 
limited social recognition of the disease remain signifi-
cant demanding tasks. From an organizational perspec-
tive, employers should adopt inclusive workplace prac-
tices and tailored support mechanisms, aligned with 
diversity and disability management principles [41].

STUDY LIMITATIONS
Despite offering valuable insights into the psycho-

logical and occupational experiences of individuals liv-
ing with lymphedema, this study is not without limita-
tions. First, the cross-sectional design does not allow 
for causal inferences: while mediation relationships 
were tested, the direction of the associations remains 
theoretical and should be confirmed through longitu-
dinal research. Second, the sample size may limit the 
generalizability of the quantitative findings, particularly 
in capturing the heterogeneity of experiences between 
individuals with primary and secondary lymphedema. 
Future studies should aim to include larger and more 
diverse samples to strengthen external validity. More-
over, the reliance on self-report measures may have 
introduced bias due to social desirability or subjective 
interpretation of results, the depth and nuance of par-
ticipants’ experiences may be constrained by the format 
and length of questions. 

Importantly, systemic issues such as healthcare acces-
sibility, financial burden, and lack of professional train-
ing in lymphedema care – highlighted in the qualitative 
findings – suggest that individual-level interventions 
alone may not be sufficient to address return to work 
challenges. 

FUTURE RESEARCH DIRECTIONS
Starting from the present findings, future research 

should adopt longitudinal designs to better capture 

RETURN TO WORK
SELF EFFICACY

DISPOSITIONAL
OPTIMISM

JOB SATISFACTION

0.25(0.08)* 0.78(0.16)**

Not significant

Figure 1
Conceptual model of the hypothesized mediation.  
(*): p<0.05; (**): p<0.01. 
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the dynamic nature of psychological adjustment and 
return-to-work trajectories among individuals with 
lymphedema. Tracking changes in optimism, self-effi-
cacy, and job satisfaction over time would allow for a 
more precise understanding of how these variables in-
teract and influence each other throughout the rehabil-
itation and reintegration process. In addition, further 
studies should explore potential moderating variables, 
such as type of employment, workplace accommoda-
tions, severity of lymphedema, or access to healthcare 
services, that may affect the return-to-work experi-
ence. Lastly, intervention-based studies are needed to 
test the effectiveness of programs designed to enhance 
return to work self-efficacy and psychological resilience 
in this population. 

CONCLUSIONS
According to our literature review, this study repre-

sents the first and, to date, the only research in Italy 
addressing a specific and targeted sample of individu-
als affected by both primary and secondary lymph-
edema. Even more significant, from our point of view, 
is the focus on effective reintegration, which remains 
largely unexplored, except for studies on samples of 
individuals with lymphedema related to specific types 
of cancer.

Our findings highlight the potential relevance of pro-
moting interventions aimed at enhancing individuals 
perceived self-efficacy in relation to returning to work. 
Other key findings include the relevance of psychologi-
cal dimensions in shaping the lived experience of people 
with lymphedema; moreover, participants strongly em-
phasize the widespread lack of awareness and clinical 
expertise regarding lymphedema within the healthcare 
system.

These findings underscore the urgent need for a 
systemic and coordinated approach at multiple levels, 
highlighting the lymphedema as a complex, disabling 
condition requiring integrated, and person-centered 
care. In particular, return-to-work processes for people 
living with lymphedema should not only focus on indi-
vidual psychological resources, but also be embedded 
in broader organizational efforts to implement effective 
diversity management strategies. Creating supportive 
work environments that are responsive to the needs of 
employees with chronic and visible conditions can con-
tribute to both personal well-being and organizational 
health.
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INTRODUCTION
Over the years, several health services specializing in 

sexually transmitted infections have documented and 
examined the phenomenon commonly referred to in 
the literature as the “worried well” (WW).

Worried well individuals are those who experience ex-
cessive distress or anxiety concerning their health and 
who engage in frequent, often repetitive, health-relat-
ed searches on the Internet, which tend to exacerbate 
rather than alleviate their concerns. In the context of 
HIV, AIDS, and other sexually transmitted infections 
(STIs), this phenomenon is particularly salient, as it of-
ten manifests as a pronounced form of health anxiety 
that can significantly impair daily functioning, occupa-
tional performance, and overall psychosocial well-being 
[1]. In the scientific literature, these subjects are often 
referred to as “worried well people” or as subjects suf-
fering from venerophobia [2-5]. 

The terminology may imply the absence of pathologi-
cal conditions; however, the state referred to as “worried 
well” can be profoundly debilitating for the individual.

It is inappropriate to dismiss anxiety associated with 

such conditions as clinically irrelevant solely due to the 
absence of identifiable risk factors, as this anxiety may 
in fact reflect an underlying pathological condition war-
ranting clinical attention [6].

Evidence of this phenomenon has been documented 
by the Dutch AIDS Information Helpline, where in-
dividuals classified as “worried well” frequently utilize 
telephone-based services related to sexually transmitted 
infections. Notably, in approximately half of the calls 
received, users assessed their own risk profile as greater 
than that estimated by the operator, with the most com-
monly sought form of assistance being reassurance re-
garding the absence of risk. [7].

Based on the experience of the AIDS and STIs 
Helpline of the Italian National Institute of Health 
(Istituto Superiore di Sanità, ISS), these users repeat-
edly and insistently return to the same questions and/
or specific topics, despite having already received com-
prehensive information and guidance during their ini-
tial call. Some of these individuals report no actual risk 
behaviors or, in cases where a potential risk factor is 
present, express fear of undergoing diagnostic testing 
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Abstract
Background. The fear of having contracted HIV or another sexually transmitted infec-
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or skepticism regarding the validity of previous negative 
test results.

These users require a significant investment of time 
and resources from the helpline professionals, who 
must therefore be adequately trained to implement 
telephone interventions grounded in specific counsel-
ling competencies.

Although the number of studies published on this 
phenomenon remains limited, it is nonetheless evident 
that the issue has assumed global dimensions, impacting 
both clinical and organizational aspects within counsel-
ling and screening services for infectious diseases, as well 
as in the fields of psychiatry and behavioral disorders. 
Moreover, it is important to highlight that this behav-
ior can be observed across a wide range of contexts 
worldwide, varying significantly in terms of cultural, 
economic, and healthcare management systems, and it 
cannot be considered confined to specific health, socio-
economic, or environmental conditions.

This article presents the findings of a study con-
ducted over three consecutive two-year periods (2018-
2019, 2020-2021, 2022-2023), aimed at determining 
whether the COVID-19 pandemic has exacerbated 
the phenomenon of pathological fear of STIs. This was 
assessed by comparing data across the three periods, 
defined respectively as pre-pandemic, pandemic, and 
post-pandemic. The study also seeks to identify the 
socio-demographic and behavioral characteristics, as 
well as the underlying motivations, of individuals who 
repeatedly contacted the AIDS and STIs Helpline of 
the Istituto Superiore di Sanità.

METHODS
The AIDS and Sexually Transmitted Infections 

Helpline (800 861061) – operated by the Istituto Supe-
riore di Sanità and active since 1987 – delivers effective 
interventions aimed at the primary and secondary pre-
vention of HIV, AIDS, and other sexually transmitted 
infections (STIs). 

The service is situated within the Communication Di-
vision of the Operational Unit for Psycho-Socio-Behav-
ioral Research, Communication, and Training (Unità 
Operativa Ricerca Psico-Socio-Comportamentale, Co-
municazione, Formazione - UO RCF) of the Depart-
ment of Infectious Diseases (Dipartimento Malattie 
Infettive, DMI). 

Case definition: the Authors analyzed calls made by 
individuals who placed two or more calls to the TV AIDS 
and STIs Helpline within a 30-day period, exhibiting an 
unfounded fear of HIV and other STIs throughout the 
counseling intervention. Despite not presenting any sig-
nificant risk factors for HIV or STIs in general, these 
individuals nevertheless fear being infected to the extent 
that they limit their social, relational, and sexual lives.

The telephone intervention is structured around the 
core competencies of counselling and is organized into 
phases according to the Communicative-Relational 
Operating Model. A dedicated data-entry interface and 
ad hoc software enable the storage and analysis of data 
collected during counselling activities.

Researchers from the UO RCF have developed the 
Communicative-Relational Operating Model (MO), 

based on the fundamental skills of counselling. This 
model facilitates the development of effective tele-
phone communication with users, allowing for person-
alized responses through the integration of technical-
scientific knowledge and relational-communicative 
competencies [8].

Data collection is carried out in a structured man-
ner using a database specifically designed to ensure the 
security of large-scale information, whether stored on 
the institution’s internal servers or in the cloud. In par-
ticular, cloud storage is configured to preserve data con-
fidentiality, with data managed through a standardized 
data collection form. 

Instruments: for each call, data are collected across 
various sections, including: frequency of calls per user 
(based on self-reported information), age, gender, per-
sonal characteristics either self-reported by the user 
or inferred by the operator from the context of the 
call, type of situation (real or hypothetical), topics of 
the questions – specifically modes of transmission, 
symptoms, questions about testing, emotional state, 
misinformation, and access to Pre-exposure prophy-
laxis (PrEP) and Post-exposure prophylaxis (PEP). 
A descriptive analysis of the aggregate data collected 
during the telephone interventions was performed us-
ing Access 365 software. 

Data analysis/Results
The general data regarding calls made by WW us-

ers in the study period extending from 2018 to 2023 
(4,703 out of a number of questions equal to 16,401), 
compared with the overall number of calls received by 
the service in the same period of time (53,068 out of a 
number of questions equal to 192,667) show how calls 
from WW represent 8.87%, and questions asked by WW 
users accounted for 8.51% of the total number of ques-
tions received by the AIDS and STIs Helpline (Table 1). 

Sample characteristics
The data relating to age highlight that the population 

represented by the WW has a higher median age (41 
years – IQR 33-47) compared to the general user popu-
lation (35 years – IQR 28-42). 

Analyzing the distribution of calls between the two 
genders, it emerges that women represent a significant-
ly higher percentage among the WW (19.3%) compared 
to the percentage of women in the general user popula-
tion (15.0%).

In 24.8% of calls from WW, users declare having al-
ready carried out more than one HIV test, compared to 
a percentage of 46.6% in the general user population. 
Just 12.2% of WW declare that they have never had an 
HIV test compared to a percentage of 38.3% in the calls 
of the general population. 

Data highlight that calls made by WW users show 
the absence of risk factors in a percentage of 96.3%, 
whereas in calls from the general users population such 
percentage amounts to 76.9%. 

The total number of questions formulated by the WW 
amounted to 16,401 compared to a number of 192,667 
in the general user population. From the analysis of the 
requests formulated by the two population groups, we 
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can observe that the incidence of questions relating 
to the infectious potential and resistance of pathogens 
(17.1% in the WW group and only 5.4% in the general 
user population) shows significant statistical differences.

The differences found in the calls made by the two 
compared groups of users were statistically significant 
(p value<0.001) (Table 1).

The gender analysis carried out on calls by WW high-
lights how in 27.3% of cases the questions related to 
misinformation are asked by female users, while the re-
quests on this topic by men represent 25%. As regards 
questions relating to the contagiousness and survival of 
pathogens, 18% of the requests were made by female 
users while 16.9% were made by male users. As for 
questions on the ways of transmission, male users are 

prevalent (18%) compared to female users, who repre-
sent 15% of calls. With regards to psycho-social aspects, 
female users return to being prevalent over male users 
(16.3% vs 15.8%). Finally, 17.1% of women and 15.6% 
of men ask for specific information on the diagnostic 
test (Figure 1).

RESULTS
Comparison between the numbers relating to calls 
from WW users in the three two-year periods of study

Analyzing the data relating exclusively to calls from 
WW users in the three periods under study, it emerges 
that there is a progressive increase in the median age 
(from 40 in the first two-year period to 42 in the third). 
This increase in age is particularly accentuated in the 

Table 1
Table comparing call characteristics between worried well and general callers (without worried well)

General calls without worried 
well

Calls of worried well

n=53,068 n=4,703  

Variables     p-value method

N questions (means) 192,667 (average of 
questions per call=3.9)

16,401 (average of  
questions per call=3.5) 

   

Gender           0.000 chi square

Male 45,104 85.0% 3,794 80.7%    

Female 7,953 15.0% 909 19.3%    

Not binary 11 0.0% 0 0.0%    

Age            

Means age 35.8   40.9   0.0001 t-test indipendent 
samples

Median age 35   41      

IQR (28-42)   (33-47)      

HIV in the past         0.000 chi square

No 20,343 38.3% 576 12.2%    

Yes 24,726 46.6% 1,595 33.9%    

Not indicated 7,999 15.1% 2,532 53.8%    

Questions with  
Risk factor for STI/HIV

        0.000 chi square

No 52,131 76.9% 2,745 96.3%    

Yes 15,672 23.1% 105 3.7%    

Type of question         0.000 chi square

Ways of transmission 67,803 35.2% 2,850 17.4%    

Information on tests 56,632 29.4% 2,613 15.9%    

Psyco-social aspects 22,568 11.7% 2,609 15.9%    

Misinformation 14,703 7.6% 4,180 25.5%    

Contagiousness and survival  
of pathogens

10,487 5.4% 2,806 17.1%    

Prevention 7,749 4.0% 219 1.3%    

Symptoms 5,723 3.0% 281 1.7%    

Therapy and research 2,937 1.5% 136 0.8%    

Other 4,065 2.1% 707 4.3%    

Total 192,667 16,401

IQR: interquartile range; STI: sexually transmitted diseases.
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over 50 age group, raising from 15.0% in the first two 
years to 19.3% in the second and reaching 27.1% in the 
third two years period (Table 2).

In terms of geographical origin, there was an increase 
in calls from WW users declaring to live in the southern 
regions throughout the second and third two-year peri-
ods (35.1% in the second two-year period, 31.5% in the 
third, compared to 27.8% in the first).

The distribution of calls by users’ gender shows an 
increase in calls from male users between the first and 
third two-year period (from 80.0% to 84.0%). As regards 
calls from women, the increase is significant in the sec-
ond two-year period (21.0% compared to of 20.0% in 
the first), decreasing significantly in the third (16.0%).

The trend in the frequency of calls from WW in the 
three periods highlights a significant increase in the 
number of calls from individuals who repeatedly con-
tact the Helpline (even more than 15 times), going 
from 34.7% in the first two years to 57.6% in the sec-
ond, decreasing to 51.7% in the third.

The data relating to the number of HIV tests carried 
out shows that the percentage of calls from WW us-
ers who declare that they have never carried out the 
test drops from 13.9% in the first two years to 7.3% in 
the last, while the calls from WW who have carried out 
multiple tests pass from 22.9% in the first two years to 
29.4% in the last.

On the other hand, there were no significant varia-
tions in the type of questions asked by WW users, with 
the exception of a modest increase, during the three 

two-year periods, in the number of questions relating to 
psycho-social aspects.

The data trends observed across the three analyzed 
periods suggest a likely significant association between 
the environmental conditions induced by the pandemic 
and the incidence of Helpline calls from users who may 
be classified as WW.

Over the course of the three two-year periods, the 
number of individuals contacting the AIDS and STIs 
Helpline due to an irrational fear of having contracted 
HIV, or of having been at risk of doing so, followed a 
trend that clearly highlights the complete absence of 
any actual risk factors in the majority of cases. Notably, 
there is a persistent subset of callers who, even after 
receiving scientifically accurate and up-to-date informa-
tion about HIV transmission and the lack of any risky 
behavior, continue to seek further reassurance through 
repeated calls (Table 2). 

DISCUSSION 
The present study analyzes the characteristics of 

phone calls made by WW users across three two-year 
periods, highlighting the specific features of this group 
of calls and examining their quantitative and qualita-
tive variations before, during, and after the COVID-19 
pandemic. 

The data show that the pandemic amplified the fears 
expressed by the study sample. The end of the pandem-
ic only partially mitigated this effect, without returning 
to pre-pandemic levels.
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16.3%
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17.1%
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Gender analysis of calls by worried well (WW).
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Notably, the median age reported in calls from WW 
users is significantly higher than that reported in calls 
from non-WW users.

Moreover, only 3.7% of WW calls report the pres-
ence of one or more risk factors, compared to 23.1% of 
calls from the non-WW user population. This suggests 
that the perception of infectious risk within the study 
sample is significantly more influenced by emotional 
factors and a distorted perception of reality than in calls 
made by non-WW individuals. This interpretation is 
supported by the fact that in 33.9% of calls from WW, 
users reported having undergone HIV testing despite 
the absence of identifiable risk factors. 

These findings highlight how the use of diagnostic ser-
vices without actual exposure to risk is highly prevalent 
within the analyzed sample, where both misinformation 
and emotional responses play a markedly disruptive role.

Misinformation was identified in 25.5% of calls from 
WW users, a significantly higher proportion compared 
to only 7.6% in calls from non-WW users. This finding is 
particularly noteworthy, as calls from WW clearly indi-
cate a tendency to engage in obsessive online searches 
for detailed information about risk factors. However, 
this behavior does not appear to result in a genuine 
increase in awareness regarding the transmission and 
prevention of STIs. 

Table 2
Comparison between the numbers relating to calls from WW users in the three two-year periods of study

Variables Years 2018-2019 Years 2020-2021 Years 2022-2023 Total

Geographical area N % N % N % N %

North 774 38.3% 501 33.2% 417 35.6% 1,692 36.0%

Centre 530 26.2% 359 23.8% 324 27.7% 1,213 25.8%

South 562 27.8% 529 35.1% 369 31.5% 1,460 31.0%

Islands 155 7.7% 118 7.8% 61 5.2% 334 7.1%

Not indicated 2 0.1% 1 0.1% 1 0.1% 4 0.1%

Total 2,021 100.0% 1,507 100.0% 1,171 100.0% 4,703 100.0%

Gender N % N % N % N %

Men 1,618 80.0% 1,191 79.0% 985 84.0% 3,794 80.7%

Women 405 20.0% 317 21.0% 187 16.0% 909 19.3%

Not binary 0 0.0% 0 0.0% 0 0.0% 0 0.0%

Total 2,023 100.0% 1,508 100.0% 1,172 100.0% 4,703 100.0%

Age N % N % N % N %

From 10 to 19 9 0.4% 6 0.4% 1 0.1% 16 0.3%

From 20 to 29 279 13.8% 213 14.1% 151 12.9% 643 13.7%

From 30 to 39 691 34.2% 424 28.1% 333 28.4% 1,448 30.8%

From 40 to 49 740 36.6% 573 38.0% 362 30.9% 1,675 35.6%

Above 50 303 15.0% 291 19.3% 318 27.1% 912 19.4%

Not indicated 1 0.0% 1 0.1% 7 0.6% 9 0.2%

Total 2,023 100.0% 1,508 100.0% 1,172 100.0% 4,703 100.0%

Call frequency N % N % N % N %

More than 15 calls 702 34.7% 868 57.6% 606 51.7% 2,176 46.3%

More than 5 calls 995 49.2% 487 32.3% 374 31.9% 1,856 39.5%

From 2 to 5 calls 326 16.1% 153 10.1% 192 16.4% 671 14.3%

Total 2,023 100.0% 1,508 100.0% 1,172 100.0% 4,703 100.0%

Previous HIV test N % N % N % N %

No 282 13.9% 208 13.8% 86 7.3% 576 12.2%

Not indicated 1,090 53.9% 809 53.6% 633 54.0% 2,532 53.8%

Yes, more than one 463 22.9% 357 23.7% 345 29.4% 1,165 24.8%

Yes 188 9.3% 134 8.9% 108 9.2% 430 9.1%

Total 2,023 100.0% 1,508 100.0% 1,172 100.0% 4,703 100.0%

Questions’ topic N % N % N % N %

Misinformation 1,725 26.0% 1,380 25.0% 1,076 25.3% 4,181 25.5%

Total 6,632 100.0% 5,524 100.0% 4,245 100.0% 16,401 100.0%
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It thus appears that the combination of limited health 
literacy – commonly observed in calls from both WW 
and non-WW users – and the distinctive emotional and 
personality traits characteristic of WW users renders 
this group of Helpline callers clearly identifiable. These 
observations are consistent with findings from multiple 
studies conducted over time on the WW phenomenon 
in various global contexts.

A number of observational studies, conducted in In-
dia and Nepal between 2017 and 2020, within clinical 
settings dedicated to dermatology and venereology [2-
5], describe the characteristic traits of venerophobia, 
consisting of an irrational fear of having contracted a 
sexually transmitted disease (STD) following single or 
repeated sexual intercourse. This condition can have se-
rious consequences on the good health and well-being 
of those affected.

The phenomenon has been observed mainly among 
young males and is often a consequence of sexual re-
lationships with sex workers or of extramarital sexual 
relationships that are associated with feelings of guilt 
and shame.

In such cases, the altered emotional state and persis-
tent anxiety are not necessarily associated with a com-
plete absence of risk factors. However, a defining char-
acteristic of these individuals is a persistent tendency to 
undergo repeated diagnostic testing for sexually trans-
mitted infections (STIs), accompanied by a lack of trust 
in test results. This behavior is driven by an ongoing, 
obsessive monitoring of presumed venereal symptoms, 
either localized to the external genitalia or presenting at 
a systemic level.

The marked predominance of male subjects among 
individuals exhibiting such behaviors can be partly at-
tributed to the higher frequency of occasional sexual 
encounters with sex workers within this group. Addi-
tionally, male individuals are more likely to directly ob-
serve presumed alterations or symptomatic manifesta-
tions of pathological conditions on their own genitalia.

The Authors of these studies underline how, in such 
cases, a dismissive approach on the part of the clini-
cian in excluding any potential infectious risk, could 
result ineffective in overcoming the obsessive approach 
of the patient, no matter how clear the absence of risk 
factors is. 

These studies also highlight a high incidence, in the 
group of patients analyzed, of anxiety and depression 
disorders associated with a wrong perception of poten-
tial infectious risks. This misperception is often linked 
to arbitrary interpretations of STD-related contents 
found online. 

In a study reported online on Cambridge University 
Press in 2020 [9], the phenomenon of HIV worried well 
was analyzed in the European context by a group of 
professionals working within a clinical structure dedi-
cated to psychiatry and mental health in the city of 
Porto, Portugal.

What emerges from the study highlights how the 
management of HIV-related WW people represents 
an extremely complex aspect from a psychiatric point 
of view, since these subjects, despite solid evidence re-
garding the absence of an infection and/or of concrete 

risk factors, continue to access healthcare facilities to 
carry out tests and other health checks, fearing that 
healthcare personnel may have made diagnosis errors.

Different kinds of painful and traumatic experiences 
are often found in the past history of these individu-
als: addictions, serious relational and family problems, 
psychiatric precedents, alongside with a poor ability to 
read and interpret informative materials on HIV and 
AIDS found online. 

It should be emphasized that the incidence of various 
types of psychiatric disorders was found to be very high.

It is clear, however, that the phenomenon has as-
sumed a global dimension over time, albeit with some 
specific traits in the different territorial, health and cul-
tural contexts in which it is observed.

In this framework, it is noteworthy that in the Ca-
nadian province of Ontario, the Hassle Free Clinic – a 
network providing free medical and counselling services 
for sexually transmitted infections (STIs) and a key ac-
cess point for anonymous HIV testing – found it neces-
sary to implement specific counselling guidelines. These 
guidelines are directed at counsellors, healthcare pro-
viders conducting the tests, and educators, with the aim 
of facilitating the management of interactions with us-
ers exhibiting high levels of HIV-related anxiety despite 
having minimal or no actual risk exposure [10]. 

An additional aspect that warrants attention is the 
concern over the potential impact of an HIV-positive 
diagnosis on individuals’ relational and social lives. In 
some cases, this concern appears to outweigh fears re-
lated to the physical health implications of the diagno-
sis, underscoring the enduring influence of HIV-related 
stigma, rooted in decades of stigma-laden media dis-
course.

In this connexion, it is useful to investigate whether 
the COVID-19 pandemic may have further accentuat-
ed anxious states and obsessive behaviors such as those 
described in the abovementioned studies, and whether 
the communication campaigns on infectious risks, the 
restrictions on people’s freedom of movement and, in 
general, all the measures adopted to restrict the conta-
gion, may have aggravated these conditions, where pre-
existing, and/or expanded the number of people with 
a similar profile, thus favoring the emergence of latent 
frailties.

The extant scientific literature indicates that social 
isolation, pandemic-related socio-economic challeng-
es, uncertainties regarding transmission pathways, 
and fear of contagion have contributed to a marked 
increase in health-related anxiety disorders. In this 
context, the extensive experience accumulated over 
decades in addressing HIV infection and its associated 
stigma constitutes a valuable precedent for the design 
and implementation of targeted interventions. These 
interventions should aim to facilitate the referral of 
individuals to counseling and mental health services, 
thereby enabling effective mitigation of phenomena 
such as health-related anxiety and suicidal ideation 
[11].

Restricting the analysis to the European context (EU 
and EEA countries), an assessment of the consequenc-
es of COVID-19 on mental health highlighting a stron-
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ger impact of the pandemic on the population, in terms 
of increase in the incidence of anxiety and depressive 
symptoms, is contained in the document titled “Pub-
lic health and social measures for health emergencies and 
pandemics in the EU/EEA: recommendations for strength-
ening preparedness planning”, published by the European 
Center for Disease Prevention and Control (ECDC) in 
March 2024 [12], in which it is stated: “…In addition, 
the pandemic impacted on the mental health of the popula-
tion in most European countries, reflected by increases in 
reported anxiety and depressive disorders...”. 

Limitations
The limitations of this study were already taken into 

consideration in designing the statistical analysis.
They can be summed up as follows:

•	 telephone calls are anonymous, therefore users can-
not be easily identified and followed over time, al-
though the service operators, working as a team, are 
in most cases able to recognize the behavioral pat-
terns and distinctive traits of most WW users;

•	 all the information collected during the counselling 
interview is self-reported by the user and there is no 
possibility of carrying out any objective checks or di-
rect observations; 

•	 it is not always possible to recognize users who call 
repeatedly, as the information they provide regarding 
their age, geographic origin, etc., can be modified by 
them over time. Nevertheless, teamwork and the re-
currence of behavioural patterns greatly assist opera-
tors in identifying the origin of the WW calls;  

•	 the telephone interview only allows the detection 
of the verbal and paraverbal elements of the com-
munication, while the relevant non-verbal aspects in 
the relationship between the expert and the user are 
missing.

CONCLUSIONS
A significant finding emerging from the analysis of 

telephone calls made by WW users to the AIDS and 
STIs Helpline is the widespread lack of adequate cogni-
tive and interpretive tools necessary to effectively filter, 
comprehend, and contextualize the extensive amount 
of online information available on STIs.

In this regard, it could be useful to interpret the phe-
nomenon under study by also placing it in a broader 
framework. For many years now, the scientific commu-
nity has been wondering about the extent of the effects 
produced by the inability of some individuals to recog-
nize their incompetence with respect to certain subjects 
and the consequent construction of false beliefs in that 
field. 

The effect of this unawareness is twofold: on the one 
hand, these people often reach erroneous conclusions, 
on the other hand, their unconscious incompetence de-
prives them of the metacognitive ability to recognize 
their own errors [13]. 

This lack of cognitive tools is actually found in a 
much larger number of users than that represented by 
the WW sample, and it might constitute an important 
indicator of a substantial absence of structured sexual 
education programs in school curricula.

As a matter of fact, though it is undeniable that the 
discomfort expressed by WW people often finds its most 
direct cause in traumas and problematic personal expe-
riences which heavily influence the way in which sexual-
ity is perceived and experienced by the individual, it can 
be assumed that improving quality education through 
the integration of sexual education and prevention of 
STIs programs into compulsory school curricula, would 
represent a valuable action to enhance good health and 
well-being and combat, or at least mitigate, the misin-
formation and the fallacious interpretation of scientific 
contents found online, of which the WW phenomenon 
represents a problematic fallout.

Nonetheless, it is crucial to point out that AIDS and 
STIs Helpline operators, upon identifying a call from 
a WW user, consistently endeavor to prompt the indi-
vidual to reflect on the potential benefits of confronting 
their fears and cognitive distortions through engage-
ment in a psychotherapeutic process.

Finally, as previously noted, the cultural perception of 
HIV infection – far more so than other sexually trans-
mitted infections – has been deeply shaped over the 
years by media communication, as well as by cinema, 
literature, and social media. This layered cultural fram-
ing has significantly hindered efforts to combat the per-
sistent stigma associated with the virus. Concurrently, 
the heightened attention and fear surrounding HIV 
complicate the ability of healthcare professionals to ef-
fectively communicate preventive information regard-
ing other STIs [14].
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INTRODUCTION
In recent years, body art practices, most commonly 

tattooing and piercing, have become popular, particu-
larly in Western countries, with 11.7% to 31.5% of the 
population estimated to be tattooed [1]. In parallel, the 
literature on this subject has grown, with adolescents 
being the most frequently studied population segment 
[2-10]. Publications about tattooed persons explore 
various aspects of the phenomenon, including epide-
miology [1, 11-19], psychological implications [7, 12, 
20, 21], associations with risky behaviours [22-24], and 
health consequences [25].

Tattoos involve the permanent colouration of the 
skin through the insertion of inks. They can be classi-
fied into five main categories: professional (created by 
expert tattooists), amateur (done by non-professional 
individuals), traumatic (unintentional tattoos caused by 
foreign bodies embedded in the dermis), cosmetic (pri-
marily used for permanent makeup), and medical (per-
formed by healthcare professionals for purposes such as 
nipple reconstruction, scar concealment, and as mark-

ers in radiation therapy) [26]. From a public health per-
spective, professional and, to a lesser extent, amateur 
tattoos are particularly significant. The rising global 
trend of individuals getting tattoos has raised concerns 
among health professionals regarding potential risks to 
both clients and tattooists. Issues such as microbiologi-
cal contamination during tattooing and the presence of 
potentially hazardous chemicals in tattoo inks can lead 
to various adverse health effects. These may include 
infections, allergic reactions, and the development of 
neoplastic conditions (such as melanoma, basal cell car-
cinoma, and squamous cell carcinoma), along with non-
neoplastic lesions (like sarcoidosis and granulomatous 
reactions). Other possible complications include hyper-
trophic scars, keloids, pain, and intense itching caused 
by the involvement of cutaneous nerve branches, as well 
as photosensitization [25].

In Italy, tattooing is not currently regulated by specif-
ic national legislation. The only national reference con-
sists of the circulars issued by the Ministry of Health, 
which contain the guidelines for performing tattooing 
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Abstract
Background. From 11.7% to 31.5% of the population in Western countries has tattoos. 
Given the potential health implications, it is important to obtain reliable estimates of the 
prevalence of the tattooed population.
Objective. To estimate the prevalence of tattoos in the general population and among 
younger age groups worldwide, and the settings in which tattoos are performed.
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of Science for relevant articles published between January 1, 2000, and September 17, 
2025. Studies were included if they reported data on the prevalence of tattoos and/or the 
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and piercing procedures under safe conditions [27]. 
The ministerial circulars provide guidance on hygiene 
requirements for performing tattoos safely, address the 
risks of transmitting infections, and the potential toxic 
effects of the substances used for dermal pigmentation. 
They also include, among the final recommendations, 
proper training for tattoo artists and the need to inform 
clients about the risk of infectious disease transmission. 
At the subnational level, some Italian Regions have is-
sued specific laws to regulate the sector. For example, 
the Tuscany Region promulgated a regional law in 2004 
[28] and the subsequent regulation detailing the spe-
cific hygienic and sanitary requirements of the parlours, 
the permitted equipment and materials, and training 
requirements for tattooists [29]; the same was done by 
Friuli Venezia Giulia Region [30, 31]. Analogous laws 
and resolutions were issued in the Veneto Region [32], 
in the Marche Region [33], in the Lazio Region [34, 
35], and in the Lombardy Region [36].

Based on current regulations, the hygiene and public 
health services of the Prevention Departments within 
Local Health Authorities deliver hygienic-sanitary eval-
uations and carry out inspection activities for tattoo 
businesses that are properly registered. However, there 
remains an unquantified proportion of unauthorized 
or “amateur” tattooists who evade health inspections. 
Oversight of these tattooing activities might seem of 
relatively minor importance compared to other health-
care activities. For this reason, it is advisable to deter-
mine the prevalence of tattoos to measure the mag-
nitude of the phenomenon, the population involved, 
and the actual impact this phenomenon could have 
on public health. This information can support health 
authorities, lawmakers, potential clients, and profes-
sionals in implementing measures to protect both 
the general population and tattoo workers. It is also 
of interest to understand whether tattoos performed 
outside authorized centres – potentially at greater risk 
of adverse effects since they are not subject to health 
inspections – truly represent a significant public health 
issue or not.

The main aim of this literature review is to assess 
the existing evidence on tattoo prevalence in the gen-
eral population and younger age groups across various 
countries worldwide. The secondary objective is to pres-
ent the retrieved data about the settings in which tat-
toos are typically performed.

METHODS
Search strategy

We employed the CoCoPop framework to develop 
our search query and to establish our inclusion and ex-
clusion criteria. Our research focused on the following 
question: What is the prevalence of tattooed individuals 
(Condition) in various countries worldwide (Context), 
specifically within the general population and among 
young people or students (Population)? We conducted 
a search of MEDLINE, Scopus, and Web of Science 
to identify relevant articles published between Janu-
ary 1, 2000, and September 17, 2025 (the date of our 
last consultation). The query string used in our search 
among the three databases was: ((tattoo) AND (popu-

lation)) OR ((tattoo) AND (epidemiology)) OR ((tat-
too) AND (prevalence)). The limits applied were: full 
text availability (for MEDLINE), restriction to English 
and Italian languages (for the three databases), and 
exclusion from the search of books, book chapters, 
corrections, and retracted articles (for the three data-
bases).

Inclusion and exclusion criteria
Studies were included if they reported data on the 

prevalence of tattoos and/or the settings in which tat-
tooing occurred, drawn from the general population, 
specific age groups within the general population, stu-
dents, or adolescents.  Additionally, studies estimating 
the prevalence of hepatitis C virus (HCV), hepatitis 
B virus (HBV), and human immunodeficiency virus 
(HIV) infections (for which tattooing is considered a 
risk factor), or addressing other issues related to tattoos 
that encompassed information on tattoo epidemiology 
were also included. Conversely, the exclusion criteria 
were as follows: studies conducted in specific contexts, 
such as clinics or hospital admissions/visits, or restrict-
ed to particular population subgroups (e.g., pregnant 
women, inmates, blood donors, farmers, psychiatric 
patients, veterans); studies that did not provide suf-
ficient information to calculate tattoo prevalence; du-
plicate publications; grey literature; websites; abstracts 
without accompanying full texts; and studies focused 
on traumatic, cosmetic, or medical tattooing. Critical 
reviews were retained for background information but 
were excluded as sources of original data.

Data extraction
In the first stage, all study titles and abstracts ob-

tained from the database search were reviewed for 
eligibility by one of the Authors (FP). Papers that suc-
cessfully passed this stage were appraised in full, and 
those meeting the inclusion criteria were selected for 
data extraction, independently of their size, by the same 
author.  Any doubts regarding the eligibility of studies 
were resolved through discussion with the other Author 
(FV). Extracted information, reported on a spread-
sheet, included citation details (authors, publication 
year), study period, population characteristics (country, 
age group), prevalence of tattooed population, and the 
percentage of individuals who underwent tattoos in dif-
ferent settings (e.g., authorized parlour, at home). Ref-
erences of all the included studies and relevant reviews 
were also screened to identify any additional eligible 
publications.

To validate our search, we checked if relevant publi-
cations that we were already aware of were included in 
the results list.

Data analysis
Measures of prevalence and the number of individu-

als who have received tattoos in various settings are pre-
sented as percentage values. Whenever possible, we ver-
ified the data for potential errors based on the number 
of tattooed individuals and the size of the population 
sample. We calculated prevalence estimates when they 
were not reported in the studies. Results were present-
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ed by country and population category (all ages, young 
people, and students). If a paper provided age-stratified 
prevalence data, we extrapolated the data for younger 
age groups (<40 years), if available. Within each coun-
try and category, we also analysed sex-based differences 
in prevalence. In cases where multiple studies used the 
same dataset and time frame, only the most compre-
hensive articles were included. Additionally, if a single 
study reported prevalence measures for the tattooed 
population from different databases or populations, all 
relevant results were presented.

RESULTS
Initially, we identified 7,921 potential articles. After 

applying inclusion and exclusion criteria, and adding 12 
additional references from bibliographies, we included 
a total of 86 articles in our review (Figure 1).

The selected literature consisted mainly of cross-
sectional studies, often utilizing convenience sampling. 
These studies employed structured questionnaires, 
which were either self-administered (including online 
formats) or administered by trained interviewers.

Overall prevalence
A limited number of studies specifically aimed to es-

timate the absolute prevalence of tattooing in general 
populations across different countries [1, 11-19]. How-
ever, by combining data from these studies with figures 
extracted from publications regarding HCV [37-52], 
HBV [43-45, 50, 53-57], and HIV [58, 59] seroposi-
tivity in selected populations and other related topics 
(e.g., the association of tattooing and personality traits 
[19-21, 60-65], tobacco consumption [66], hazardous 
sexual behaviours [67, 68], awareness of the related 
risks [8, 15, 69-71], etc.), we found a global prevalence 
that varied widely, ranging from 0.18% [51] to 63.9% 
[50] (as shown in Table 1). In developed countries, tat-
too prevalence ranged from 5.2% [54] to 35.3% [72], 
with a substantially increasing trend.

Age- and sex-based differences
Findings regarding sex-based differences in tattoo 

prevalence were inconsistent. In contrast, research con-
sistently shows a higher tattoo prevalence among young-
er individuals (Table 2), with a peak of 45.6% among 

Records removed before screening:
duplicate records removed 

(n=1,267)

References from bibliographies added
(n=12)
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Studies retained for the review
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Figure 1
Flowchart of the study selection for inclusion in the literature review about the worldwide prevalence of tattoos.
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Table 1
Worldwide prevalence of tattoos in general populations

Continent Country Study Time Age§ Sample 
number

Overall
(%)

Men
(%)

Women
(%)

North 
America

USA Laumann, Derick 2006 [75] 2004 18-50 500 24.0 26.0 22.0

USA Karagas, Wasson 2012 [13] 2008 14-69 452 - 16-18 7-29

USA Mortensen et al. 2019 [23] 2016 18-65 2,008 32.1 23.2 36.7

USA Morlock et al. 2023 [72] 2017 >18 3,033 35.3 29.4 41.1

USA Kluger et al. 2019 [1] 2018-2019 ≥18 2,008 31.5 27.8 35.1

USA (Utah) McCarty et al. 2024 [19] 2020-2021 ≥18 18,687 - 22 26

Europe Denmark Bjerre et al. 2018 [79] 2006 24-76 2,212 14.2 17.8 11.0

France Kluger et al. 2019 [1] 2017 ≥15 5,000 16.8 14.4 19.1

France Kluger et al. 2019 [1] 2018-2019 ≥18 2,048 17.8 19.5 16.2

Italy Renzoni et al. 2018 [15] 2015 ≥12 7,608 12.8 11.7 13.8

Austria and Southern 
Germany

Stieger et al. 2010 [6] NA ≥16 440 15.2 12.4 17.8

Austria and Southern 
German-speaking area 
of Central Europe

Swami et al. 2012 [62] NA Mean: 
31.4  

(SD: 13.7)

540 22.2 20.3 23.8

Austria and Southern 
German-speaking area 
of Central Europe

Swami et al. 2016 [64] NA 18-76 1,006 19.1 17.6 20.3

Germany Lahousen et al. 2019 [18] 2009 14-94 2,512 - 14.1 10.2

Germany Ernst et al. 2022 [98] 2016 14-44 1,060 32.0 - -

Germany Stirn et al. 2006 [12] NA 14-93 2,043 8.5 - -

Netherlands Dillingh et al. 2020 [103] 2013 NA 5,215 9.8 - -

Norway Sagoe et al. 2017 [14] NA 16-91 15,654 20.8 17.9 23.8

Romania Gheorghe et al. 2013 [54] 2006-2008 18-68 12,125 5.2 - -

Russia Kluger et al. 2019 [1] 2018-2019 ≥18 2,010 11.7 15.0 8.9

Spain (Catalonia) Domìnguez et al. 2001 [37] 1996 ≥5 2,142 17.2 - -

UK (Greater London) Swami et al. 2015 [63] 2014-2015 20-58 378 25.7 - -

South 
America

Southern Brazil (Porto 
Alegre)

Kvitko et al. 2013 [42] 2009 ≥20 3,391 16.2 - -

Southern Brazil 
(Cássia dos Coqueiros 
municipality)

Melo et al. 2015 [45] 2011-2013 ≥18 1,001 6.8 - -

Brazil (Amazon)* Vasconcelos et al. 2024 [50] 2015 ≥0 430 63.9 - -

Brazil Kluger et al. 2019 [1] 2018-2019 ≥18 2,003 22.3 20.0 24.4

Puerto Rico (San Juan) Pérez et al. 2005 [39] 2001-2002 21-64 964 12.4 - -

Asia Armenia Demirchyan et al. 2024 [49] 2021 ≥18 3,380 10.4 - -

Eastern China (Jiangsu 
province)

Huang et al. 2015 [51] 2011-2012 ≥0 149,175 0.18 - -

China Kluger et al. 2019 [1] 2018-2019 ≥18 3,010 12.2 12.1 12.2

Georgia Hagan et al. 2019 [48] 2015 ≥18 6,014 10.2 - -

Southern India 
(Andhra Pradesh)

Dandona et al. 2008 [58] 2004-2005 15-49 12,617 11.2 7.8 14.5

Western Iran 
(Kermanshah)

Sayad et al. 2008 [52] 2006 15-64 1,721 10.6 - -

Southern Iran (Bandar 
Abbas)

Makiani et al. 2014 [43] 2012 15-45 2,000 8.4 - -

Western Iran 
(Kermanshah province)

Alavian et al. 2012 [57] NA 6-65 1,979 21.3 - -

Southern India (area of 
Puducherry)

Rajalatchumi et al. 2025 [56] 2021-2022 ≥18 5,169 4.0 - -

Continues
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people aged 18 to 44 years, according to a recent a US 
study [72]. Out of the 86 studies reviewed, 40 focused 
on tattoo prevalence and related issues among younger 
age groups, primarily within schools, universities, and 
colleges (Table 2).

Tattooing setting
Eight publications reported data on the locations 

where tattoos were obtained (Table 3). In Western 
countries, the majority of the samples (64%-93.9%) re-
ceived their tattoos in authorized parlours [3, 15, 73-

Table 1
Continued

Continent Country Study Time Age§ Sample 
number

Overall
(%)

Men
(%)

Women
(%)

Western-central India 
(Maharashtra state)

Bhate et al. 2015 [44] NA ≥5 1,833 4.0 - -

South-western Iran Moezzi et al. 2015 [46] 2013 ≥15 3,000 10.4 - -

Southern Iran (Qeshim 
Island)

Holakouie et al. 2015 [59] 2013-2014 NA 1,500 4.6 - -

Central Iran (Qom) Ghadir et al. 2012 [53] NA NA 3,690 4.54 - -

Pakistan (Balochistan 
province)

Ahmed et al. 2012 [41] 2007-2009 ≥18 2,000 7.5 - -

Central Thailand Wasitthankasem et al. 2017 
[47]

2015 30-64 3,077 12.9-17.9 - -

Northern Vietnam 
(Thai Binh province)

Nguyen et al. 2007 [40] 2002 16-82 837 4.5 - -

Oceania Australia Makkai, McAllister 2001 [11] 1998 ≥14 10,340 10.1 11.9 8.5

Australia Tranter, Grant 2018 [99] 2009 ≥18 1,525 12.6 - -

Australia Heywood et al. 2012 [73] 2004-2005 16-64 8,656 14.5 15.4 13.6

Africa Southwest Ethiopia Belay et al. 2020 [55] 2017-2018 ≥18 612 43.1 - -

SD: standard deviation; NA: not available; §expressed in years; *sample extracted from the indigenous general population.

Table 2
Worldwide prevalence of tattoos among younger age groups and students

Continent Country Study Time Age§ Sample type Sample 
number

Overall 
(%)

Men
(%)

Women 
(%)

North 
America

Canada 
(Outaouais 
Region in 
Quebec)

Deschesnes et al. 
2006 [3]

2002 12-18 High school 
students

2,180 7.7 5.6 9.8

USA Roberts, Ryan 
2002 [24]

1995-
1996

11-21 Adolescents from 
general population

5,837 4.5 4.8 4.2

USA Drews et al. 2000 
[87]

1999 Mean: 19.3
(SD: 1.2)

Undergraduate 
college students

235 12.3 8.9 14.3

USA Mayers et al. 2002 
[88]°

2001 Mean: 21.0 Undergraduate 
university students

446 23.8 21.6 25.9

USA Laumann, Derick 
2006 [75]

2004 18-29 General population 140 26.0 - -

USA French et al. 2016 
[104]

2008-
2009

24-32 General population 15,189 10.9 12.3 9.7

USA Karagas, Wasson 
2012 [13]

2008 14-49 General population - - 18 29

USA Morlock et al. 
2023 [72]

2017 18-44 General population 1,678 45.6 - -

USA Kluger et al. 2019 
[1]

2018-
2019

18-24 General population - 40.2 - -

USA Kluger et al. 2019 
[1]

2018-
2019

25-34 General population - 42.8 - -

USA 
(Colorado)

Dukes, Stein 2011 
[83]

2007 13-19 High school 
students

1,462 18 19 17

Continues
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Table 2
Continued

Continent Country Study Time Age§ Sample type Sample 
number

Overall 
(%)

Men
(%)

Women 
(%)

USA (NY 
State)

Mayers, Chiffriller 
2008 [4]°

2006 Mean: 21.2 Undergraduate 
university students

650 21.8 23.0 21.0

USA (Utah) McCarty et al. 
2024 [19]

2020-
2021

18-24 General population 1,575 27.4 22 32

USA (Utah) McCarty et al. 
2024 [19]

2020-
2021

25-29 General population 1,214 37.5 34 45

USA (Utah) McCarty et al. 
2024 [19]

2020-
2021

30-39 General population 2,758 33.2 31 39

USA Lipscomb et al. 
2008 [90]

NA 18-62
(median: 21)

Undergraduate 
college students

496 19.5 16.4 23.2

Mid-western 
USA

King, Vidourek 
2013 [74]

NA Mean: 21.92
(SD: 5.37)

Undergraduate 
college students

998 29.6 - -

South-
western USA

Forbes 2001 [60] NA Male-mean: 
22.5 (SD: 5.6); 

Female-mean: 
23.8

(SD: 7.5)

Undergraduate 
university students

302 18.5 14.7 21.0

South-
western USA

Armstrong et al. 
2002 [84]

NA ≥18 Undergraduate 
college students

514 18.9 20.9 17.5

South-
western USA

Koch et al. 2005 
[67]

NA Mean: 20.9
(SD: 4.5)

Undergraduate 
university students

450 22.2 - -

South-
western USA

Owen et al. 2013 
[91]

NA NA Undergraduate 
college students

595 21.0 - -

USA 
(Colorado)

Manuel, Sheehan 
2007 [65]

NA 17-37
(mean: 20.0)

Undergraduate 
university students

210 31.9 30.4 32.3

USA 
(Tennessee)

Tate, Shelton 
2008 [20]

NA Mean: 21.92
(SD: 5.37)

Undergraduate 
and graduate 

university students

1,375 26.3 27.3 25.8

Europe Croatia Zrno et al. 2015 
[92]

19-30 Undergraduate 
university students

100 35.0 - -

Denmark Bjerre et al. 2018 
[79]

2006 24-39 General population 486 27.4 - -

France Kluger et al. 2019 
[78]Σ

2017 15-18 General population 175 10.3 12.8 6.1

France Kluger et al. 2019 
[17]

2017 15-34 General population 1,592 25.3 - -

France Kluger et al. 2019 
[1]

2018-
2019

18-24 General population - 22.0 - -

France Kluger et al. 2019 
[1]

2018-
2019

25-34 General population - 30.5 - -

France 
(Brittany)

Guéguen 2012 
[68]

NA Mean: 20.84
 (SD: 1.35)

Undergraduate 
university students

2,080 14.5 7.8 19.8

France 
(Brittany)

Guéguen 2013 
[66]

NA Mean: 20-22 Undergraduate 
university students

2,587 12.2 10.4 14.4

Greece 
(Athens)

Notara et al. 2022 
[102]

NA 18-30 General population 629 31.3 27.6 32.5

Italy (Padua 
and its 
province)

Bosello et al. 2010 
[21]

2003 Mean: 16.5
(SD: 1.6)

High school 
students

818 4.0 - -

Italy 
(Grosseto and 
Scansano, 
Tuscany 
Region) 

Boncompagni et 
al. 2005 [2]

2003-
2004

14-20 High school 
students

496 4.8 3.0 6.0

Italy (Cagliari) Preti et al. 2006 
[93]

2004 15-19 High school 
students

820 8.5 14.5 5.4

Continues
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Table 2
Continued

Continent Country Study Time Age§ Sample type Sample 
number

Overall 
(%)

Men
(%)

Women 
(%)

Italy (Veneto 
Region)

Cegolon et al. 
2010 [94]†

2007 13-21 High school 
students

4,277 6.0 - -

Italy (Veneto 
Region)

Clerici, 
Meggiolaro 2011 
[95]

2007 14-18 High school 
students

4,213 - 5.9-
7.3

4.5-8.8

Italy (Naples 
province)

Gallè et al. 2011 
[69]

2008-
2009

Mean: 16.1
(SD: 1.3)

High school 
students

9,322 11.3 11.7 11.0

Italy (Naples 
province)

Gallè et al. 2011 
[69]

2008-
2009

Mean: 21.6
(SD: 4.1)

Undergraduate 
university students

3,610 24.5 - -

Italy (Bari) Quaranta et al. 
2011 [70]

2009-
2010

17-58 Freshmen 
university students

1,598 9.6 9.1 9.8

Italy (Veneto 
Region)

Majori et al. 2013 
[8]

2009-
2010

13-22 High school 
students

2,843 6.4 5.3-
7.8

3.3-9.5

Italy Renzoni et al. 
2018 [15]

2015 12-17 General population - 7.7 - -

Italy Renzoni et al. 
2018 [15]

2015 18-24 General population - 22.1 - -

Italy Renzoni et al. 
2018 [15]

2015 25-34 General population - 22.7 - -

Italy 
(Palermo)

Sidoti et al. 2010 
[5]

NA Mean: 21.1-
21.4 (SD: 
3.5-4.3)

Undergraduate 
university students

1,200 31.8 43.5 17.6

Italy Gallè et al. 2021 
[76]*

2020-
2021

NA Undergraduate 
university students

2,985 27.9 - -

Italy Protano et al. 
2021 [96]*

2020-
2021

Mean: 23.15
(SD: 3.99)

Undergraduate 
university students

3,005 27.9 - -

Italy (L’Aquila) Scatigna et al. 
2022 [85]

NA Mean: 21.5
(SD: 4.1)

Undergraduate 
university students

575 30.5 24.4 33.1

Austria and 
Southern 
Germany

Stieger et al. 2010 
[6]

NA 16-20 General population 81 0.9 - -

Austria and 
Southern 
Germany

Stieger et al. 2010 
[6]

NA 21-25 General population 222 7.5 - -

Austria and 
Southern 
Germany

Stieger et al. 2010 
[6]

NA 26-30 General population 109 6.4 - -

Austria and 
Southern 
German-
speaking area 
of central 
Europe

Swami et al. 2012 
[62]

NA Mean: 31.4
(SD: 13.7)

General population 540 22.2 20.3 23.8

Germany Lahousen et al. 
2019 [18]

2009 25-34 General population - - 26 25.5

Germany Ernst et al. 2022 
[98]

2016 14-44
(mean: 30.47,

SD: 8.41)

General population 1,060 32.0 - -

Germany Stirn et al. 2006 
[12]

NA 14-44
(mean: 31.1)

General population 864 15 - -

Norway Sagoe et al. 2017 
[14]

NA 16-19 General population 1,310 7.9 - -

Norway Sagoe et al. 2017 
[14]

NA 20-29 General population 4,358 26.2 - -

Norway Sagoe et al. 2017 
[14]

NA 30-39 General population 2,809 27.6 - -

Continues
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Table 2
Continued

Continent Country Study Time Age§ Sample type Sample 
number

Overall 
(%)

Men
(%)

Women 
(%)

Poland Rogowska et al. 
2017 [82]

2015-
2016

Mean: 22±2.5 Undergraduate 
university students

1,199 27.0 - -

Russia Kluger et al. 2019 
[1]

2018-
2019

18-24 General population - 15.0 - -

Russia Kluger et al. 2019 
[1]

2018-
2019

25-34 General population - 19.4 - -

Sweden Röhrl, Stenberg 
2010 [105]#

2000-
2004

14.9-23.4 Upper secondary 
school children

6,095 4.8 3.0 6.0

Sweden Fors et al. 2012 
[106]#

2000-
2004

14.9-23.4 Upper secondary 
school children

6,095 5.1 3.4 6.2

South 
America

Brazil Kluger et al. 2019 
[1]

2018-
2019

18-24 General population - 21.9 - -

Brazil Kluger et al. 2019 
[1]

2018-
2019

25-34 General population - 30.3 - -

Asia China Kluger et al. 2019 
[1]

2018-
2019

18-24 General population - 12.3 - -

China Kluger et al. 2019 
[1]

2018-
2019

25-34 General population - 20.7 - -

South India 
(Area of 
Puducherry)

Rajalatchumi et al. 
2025 [56]

2021-
2022

≥18 General population 5,169 4.0 - -

Myanmar 
(Mandalay 
Region)

Show et al. 2019 
[71]

2015 18-24 General population 198 22.2 - -

Myanmar 
(Mandalay 
Region)

Show et al. 2019 
[71]

2015 25-35 General population 203 16.7 - -

Central 
Taiwan (Taishi 
township)

Lee et al. 2004 
[38]

1999 13-16 Junior high school 
students

1,999 1.7 - -

Southern 
Taiwan

Yen et al. 2012 [7] 2004 12-17 High school 
students

9,755 1.0 - -

Turkey 
(Istanbul)

Balci et al. 2015 
[22]

2009-
2010

Mean: 21.69
(SD: 1.55)

Undergraduate 
university students

1,303 4.3 - -

Turkey 
(Istanbul)

Ekinici et al. 2012 
[61]

NA Mean: 17.42
(SD: 0.92)

High school 
students

607 4.8 - -

Turkey 
(Istanbul)

Wise, Akınkoç 
2022 [100]

NA 18-25 Undergraduate 
university students

430 32.6 - -

Oceania Australia French et at. 2016 
[104]

2001-
2002

24-32 General population 4,279 20.4 20.8 19.9

Australia Heywood et al. 
2012 [73]

2004-
2005

16-19 General population 367 5.4 - -

Australia Heywood et al. 
2012 [73]

2004-
2005

20-29 General population 737 22.3 - -

Australia Heywood et al. 
2012 [73]

2004-
2005

30-39 General population 810 23.2 - -

Australia 
(Queensland)

Tranter, Grant 
2018 [99]

2013 19-20 High school 
students

2,206 14.3 - -

Africa Tanzania  
(Dar es 
Salaam)

Chacha, Kazaura 
2015 [9]

2014 Mean: 23.9
(SD: 4.5)

Undergraduate 
medical university 

students

536 7.5 6.8 8.6

SD: standard deviation; NA: not available; §expressed in years; °the same samples involved in the studies by Mayers et al. (2002) [88] and by Meyers and Chiffriller 
(2008) [4] are analysed in the Meyers and Chiffriller (2007) [89] publication (not reported in the Table); Σthe study sample was extracted from the study population 
analysed by Kluger et al. (2019) [17]; †the same samples involved in the study by Cegolon et al. (2010) [94] are analysed in the publication by Cegolon et al. (2010) 
[97] (not reported in the Table); *#the two studies focus on the same sample.
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76], whereas a study involving Indian school students 
revealed that 68.6% of them were tattooed at home by 
friends [10].

DISCUSSION
To our knowledge, this is the first literature review that 

focuses exclusively on global tattoo prevalence. While 
one prior critical review [16] and one literature review 
(https://www.cieh.org/media/1982/tattoo-toolkit_part-
e_-literature-review.docx) [77] have addressed preva-
lence as part of broader discussions on tattoo-related 
topics, we are not aware of any other studies that focus 
on where tattoos are done. Over the last 25 years, few 
studies have specifically addressed tattoo prevalence [1, 
11-19]. Nevertheless, the literature shows a substan-
tially increasing trend worldwide, which is expected to 
be accompanied by an increase in adverse reactions and 
tattoo removal requests as well.

Tattoo complications, removal requests, and public 
health concerns

The prevalence of tattoo-related complications in the 
general population is substantially uncertain, as they 
have been reported to range from 0% to 67% [4, 25, 
69, 72, 75, 78, 79], with 5.6% of them requiring medi-
cal treatment [79]. While serious adverse effects are ex-
pected to be uncommon, the popularity of tattoo prac-
tices and the potential for complications to arise long 
after the procedure could create a considerable strain 
on healthcare services for many years ahead. 

It has been estimated that up to 50% of tattooed 
persons experience regret about their tattoos [80], and 
some of them will attempt to erase one of their tat-
toos. Tattoo removal methods include surgical excision 
techniques (often used for small tattoos), dermatome 
shaving, salabrasion, and chemical removal, all of which 
carry the risk of scarring and dyspigmentation. Laser re-
moval is usually preferred, but it can be painful, requires 
a large number of sessions, and is expensive. Addition-
ally, it poses a risk that residues or degradation products 
released in the dermis as a result of the thermophotoly-
sis process may lead to unforeseen long-term immune 
responses and carcinogenic effects. Further secondary 
effects include burns, pigmentary disruptions (hypopig-
mented skin areas alternated with hyperpigmented 

zones), and paradoxical darkening. Notably, complete 
removal by laser is not always accomplished, even when 
performed by experienced dermatologists and plastic 
surgeons, especially for multicoloured tattoos [16, 81]. 

The increase in tattoo removal requests has led to an 
unregulated market for such procedures, operated by 
beauticians, body artists, nurses, and non-specialized 
physicians, as well as to cheaper over-the-counter op-
tions [16].

Other matters of concern from a public health per-
spective are that tattoos, especially larger ones, can in-
terfere with the performance of certain diagnostic and 
therapeutic procedures. Tattoos may hinder the diagno-
sis of various skin lesions, such as melanoma and other 
kinds of skin cancer. Moreover, the inks used for tat-
tooing often contain metal filings, which can generate 
an electric current during magnetic resonance imaging. 
This reaction may cause a rise in local skin temperature, 
leading to discomfort, pain or even skin burns [82].

Tattoos may be performed in non-professional par-
lours by unlicensed personnel or even at home, possi-
bly using low-quality and non-sterile equipment. The 
growth of these practices has been facilitated by the in-
ternet, which allows for easy purchase of tattoo kits and 
pigments and offers tutorials that claim to teach how to 
perform tattoos. Although studies indicate that the pro-
portion of individuals in Western countries who receive 
amateur tattoos remains relatively low [3, 15, 73-76], 
this aspect is of relevant concern for public health and 
should be carefully considered due to the limited capac-
ity to control health risks in non-professional settings. 
In addition, home tattooing increases the risk of low-
quality tattoos, which may lead to an increased demand 
for tattoo removal procedures [16].

European legislation on ink safety and public health 
agencies’ actions

The European Council adopted on February 20, 2008 
the European Resolution called ResAP(2008)1 (https://
search.coe.int/cm?i=09000016805d3dc4), which out-
lines important criteria for ensuring the safety of tattoo 
inks and permanent makeup (PMU). This resolution 
addresses several key aspects, including the labeling 
and composition of these products, the risks associated 
with substances used in tattoo inks and PMU, and the 

Table 3
Settings where tattoos are performed according to literature

Study Authorized  
parlour (%)

Beauty salon/
piercing studio (%)

At home 
(%)

Other 
(%)

Balci et al. 2015 [22] 80.4 - -

Deschenes et al. 2006 [3] 90.4 - 9.6

Gallè et al. 2021 [76] 93.9 0.5 4.3 1.3

Heywood et al. 2012 [73] 90.7 - 3.6 3.2

King, Vidourek 2013 [74] 87.6 10.7 6.7 -

Laumann, Derick 2006 [75] 64 - 26

Oinam et al. 2019 [10] 10.8 - 68.6 16.6

Renzoni et al. 2018 [15] 76.1 9.1 4.4 10.2
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hygienic conditions that must be upheld during tattoo-
ing and PMU procedures. It also emphasizes the obli-
gation to inform individuals about potential health risks 
linked to tattoos and PMU. The resolution’s annexes 
feature a list of banned chemical substances in tattoo 
ink and in PMU formulations due to their carcinogenic 
and mutagenic properties, along with a list specifying 
substances that have maximum concentration limits 
and information on their permissible limits. Further-
more, it requires that inks be sterile and preferably in 
disposable packaging.

Italy maintains an active system for surveillance and 
monitoring to ensure adherence to health and hygiene 
standards, as well as compliance with ministerial regu-
lations and guidelines. This system operates at various 
levels: inspections at the local level are conducted by 
the Local Health Authorities (Aziende Sanitarie Locali, 
ASL) and Regional Environmental Protection Agencies 
(Agenzie Regionali per la Protezione dell’Ambiente, 
ARPA), which focus on performing analytical tests on 
substances like inks. At the national level, oversight is 
handled by the Carabinieri’s Anti-Adulteration Units 
(Nuclei Antisofisticazioni e Sanità, NAS) and the Mari-
time, Air, and Border Health Offices (Uffici di Sanità 
Marittima, Aerea e di Frontiera, USMAF). The Ital-
ian National Institute of Health (Istituto Superiore di 
Sanità, ISS) plays a key role in coordinating the labora-
tory network and in conducting confirmatory analyses 
of analytical data.

A crucial tool in this framework is the European 
Union’s Rapid Exchange of Information System (RA-
PEX), designed to address products that present se-
rious risks to health. Through this system, Member 
States inform the European Commission without de-
lay about any measures taken in response to hazardous 
products. RAPEX facilitates swift information sharing 
across Member States, detailing the product concerned 
and the associated risks, while outlining restrictive mea-
sures such as market withdrawal. Notifications through 
RAPEX are publicly accessible on specific pages of the 
European Union’s official website (https://ec.europa.
eu/safety-gate-alerts/screen/search).

In cases where tattoo products in Italy are found to 
contain chemical substances posing significant health 
risks, the Ministry of Health issues a “Consumer Alert”. 
This alert, published on its official website (https://www.
salute.gov.it/new/it/avvisi/allarmi-consumatori-e-reazi-
oni-notifiche-di-prodotti-non-alimentari-pericolosi/), 
provides detailed information about the product, its po-
tential dangers, and the actions being implemented to 
protect public health.

Tattoo professionals as a source of information
Research from Italy [69, 76], has highlighted that 

most tattooed students who had prior knowledge of 
health risks cited the tattoo artist as their primary source 
of information. This suggests that body art profession-
als have the potential to serve as valuable conduits for 
educating clients about health risks. By providing clear 
and essential aftercare instructions, tattooists can guide 
customers effectively, helping to prevent complications. 
Therefore, equipping tattoo artists with comprehensive 

health-related knowledge could significantly reduce 
avoidable risks associated with body art practices.

Limitations
 Research has predominantly focused on specific 

population groups, mainly adolescents and students [2-
10, 78, 83-97], often relying on convenience samples. 
Studies conducted within high school and university 
or college settings frequently face selection bias due to 
the voluntary nature of student participation, the dis-
proportionate representation of individuals from higher 
socio-economic and cultural backgrounds, and sex im-
balances (e.g., humanistic faculties often have a higher 
percentage of female students). As a result, these stud-
ies are not representative of the general population 
and tend to be geographically limited and fragmented, 
which makes estimating national prevalences challeng-
ing. However, the available data illustrate a clear and 
sustained rise in tattooing, reflecting an increase in 
societal acceptance of the practice. This upward trend 
complicates comparisons of prevalence across studies 
conducted in different time periods.

Although the literature from Europe and North Amer-
ica is relatively well-established, there is a notable scar-
city of data regarding tattoo prevalence in Oceania, Afri-
ca, and South America - Brazil being a partial exception. 
Many studies predominantly focused on unrelated pri-
mary topics, such as addressing sociological [7, 18, 84, 
85, 87, 97-102] and labour market-related issues [103, 
104], or investigating blood infection rates [37-59] and 
allergic reactions prevalence [105, 106] within specific 
populations, offering only limited insights into tattoo 
epidemiology (e.g., differences in prevalence between 
males and females or among different age groups).

To compare tattoo prevalence among young people 
in different countries, we also extracted youth-specific 
data from general population studies when available. 
However, differences among studies in age group defi-
nitions make precise comparisons across countries dif-
ficult.

CONCLUSIONS
As tattooing practices gain popularity in the gener-

al population, a corresponding increase in associated 
health risks can be expected, particularly if tattoos are 
performed in unlicensed settings. However, as the prev-
alence estimates of tattoo-related adverse reactions in 
the general population are unreliable, their magnitude 
remains unknown.

Together with the number of tattooed people, prac-
tices aimed at tattoo removal are also expected to rise. 
As professional interventions aimed to remove tattoos 
are expensive, practices performed by laypersons, using 
cheaper and unsafe instruments bought on the inter-
net, or even at home using do-it-yourself products, are 
becoming more common. This situation requires the at-
tention of policymakers, lawmakers, and public health 
agencies to issue and enforce regulations governing 
these activities.

The collaboration between health authorities and law 
enforcement agencies regarding the surveillance of inks 
and materials used for tattooing is of utmost importance.
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As body artists and their parlours appear as funda-
mental in preventing the avoidable health consequences 
of tattoos and in counselling actual and potential cus-
tomers, local health authorities, such as the Prevention 
Departments, should play a central role in monitoring 
tattoo practices, ensuring compliance with hygiene stan-
dards, providing training for safe practices, and exercis-
ing regulatory oversight of parlour environments. 

According to the literature, knowledge about the con-
traindications and health risks associated with tattooing 
and tattoo removal is not always satisfactory, especially 
among young people [10, 15, 69, 70, 82, 86, 96, 102]. As 
a consequence, Prevention Departments’ involvement in 
educational programs addressing tattoo-related risks and 
complications, as well as in promoting public awareness 
campaigns at a local level, is highly recommended.
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INTRODUCTION
Alcohol consumption is responsible for 5.9% of all 

deaths (3.3 million), accounting for 5.1% of the global 
disease burden [1]. Alcohol Use Disorder (AUD) has 
a European and US adult population prevalence of 
7-10% [1]. Currently, disulfiram, acamprosate (ACM), 
and naltrexone are medications approved by the Food 
and Drug Administration (FDA) and the European 
Medicines Agency (EMA), while nalmefene has been 
approved only by EMA for the treatment of AUD [2]. 
In addition, baclofen has been authorized by the French 
agency for the treatment of AUD [2, 3], and sodium 
oxybate (SO) has been approved by the Italian agency 

for the treatment of alcohol withdrawal syndrome [4]. 
The actual efficacy of these combined pharmacological 
therapies raised debate among experts as these drugs 
yielded contrasting results [5].

SO, or the sodium salt of gamma-hydroxybutyrate, 
acts directly on the gamma-aminobutyric acid (GABA) 
system as a GABAB agonist and indirectly through SO-
derived GABA [4, 6, 7], and exhibits an alcohol-mimick-
ing effect. Compared to placebo, SO was effective in the 
treatment of alcohol withdrawal syndrome and in pre-
venting relapses in previously detoxified participants [8].

ACM shows a neuroprotective effect, which can 
be explained through the antagonistic activity on the  
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Abstract
Background. Disulfiram, acamprosate (ACM), naltrexone, and nalmefene are medica-
tions currently approved for the treatment of Alcohol Use Disorder (AUD). Baclofen 
and sodium oxybate (SO) have been approved for the treatment of AUD and alcohol 
withdrawal syndrome in France and Italy, respectively. However, concerning the effec-
tiveness of combined therapies for AUD, data from the current literature are contrasting.
Aims. To investigate the outcomes of combined therapy of SO and ACM for the main-
tenance of alcohol abstinence.
Methods. A sample of 48 AUD patients consecutively enrolled and treated with SO 
(50-100 mg/kg of body weight, t.i.d.) plus ACM (666 mg three times daily; with dosage 
reduced in patients with body weight <60 kg) was observed for 12 weeks.
Results. At the 3-month visit, continuous abstinence from alcohol was maintained by 34 
patients (70.8%). Fifteen patients (31.3%) reported side effects like nausea, dizziness, 
and abdominal pain, with no significant differences between abstinent and not abstinent 
patients. 
Conclusion. SO plus ACM may be an effective and safe pharmacological combination 
for maintaining alcohol abstinence in AUD patients. Future ad hoc clinical trials are 
needed to test this therapeutic association for AUD treatment.
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N-methyl-D-aspartate (NMDA) glutamate receptor, 
and subsequent reduction of the excessive intracellular 
calcium flow [9]. This mechanism improves dysphoria, 
often identifiable in patients affected by AUD, and in-
directly reduces alcohol craving and consumption [10].

So far, the few published studies involving SO in com-
bination with other drugs showed positive results in the 
maintenance of alcohol abstinence and the prevention 
of relapse [11-14]. Similarly, limited evidence has been 
produced about ACM in association with other drugs 
[10]. However, no study examined the possible effica-
cy of the combination SO with ACM in patients with 
AUD. Therefore, our case series aimed to evaluate the 
outcomes of a combined therapy of SO plus ACM in 
maintaining alcohol abstinence in a cohort of patients 
with AUD.

METHODS
We enrolled 48 AUD patients consecutively admit-

ted over 24 months to the Unit of Alcohol Addiction 
Treatment, SerD, Caserta and in the Centre for the 
Study and Treatment of Alcohol-Related Diseases, 
SS. Annunziata Hospital, Cento, Ferrara. AUD was 
defined according to the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-V) criteria [15]. 
Patients with severe liver and/or renal failure were ex-
cluded. After the resolution of the acute phase of al-
cohol withdrawal syndrome [16], only patients with 
the persistence of symptoms of alcohol withdrawal 
were recruited. All recruited patients were treated with 
oral doses of SO (50-100 mg/kg of body weight, tid), 
and they needed the treatment with SO for at least 12 
weeks. In addition, ACM (666 mg three times daily, 
reduced in those patients with a body weight <60 kg) 
was combined with SO for 12 weeks too. Each subject 
underwent weekly outpatient visits for 12 weeks, re-
cording the degree of abstinence from alcohol and the 
amount of daily alcohol intake (expressed as standard 
US drinks; one standard US drink = 12 g of absolute 
alcohol) [1]. Complete abstinence was assessed based 
on interviews with patients and their relatives, and by 
measuring ethyl glucuronide in urine [17]. Laboratory 
parameters related to alcohol abuse – aspartate ami-
notransferase (AST), alanine aminotransferase (ALT), 
γ-glutamyl transpeptidase (GGT), and mean red blood 
cell volume (MCV) – were assessed at the beginning 
and after three months of treatment. An accurate in-
vestigation on the amount of abused SO was carried 
out with the assistance of patients and their family 
members to whom the SO had been entrusted. In ad-
dition to weekly counseling sessions and pharmacologi-
cal therapy, self-help groups, such as Alcoholics Anony-
mous and social services, were recommended.

The study was performed in accordance with the ethi-
cal standards of the 1975 Declaration of Helsinki, as re-
vised in 2013, and all participants gave verbal informed 
consent.

Statistical analysis
The characteristics of the study participants were 

expressed as median and interquartile range (IQR) for 
quantitative variables (due to the non-normal distribu-

tion) and as count and percentages for categorical vari-
ables. Sociodemographic and treatment-related vari-
ables were compared between participants who were 
abstinent vs those who were not abstinent at the end 
of the observation period using the Mann-Whitney U 
test and the Chi-square or Fisher test, as appropriate. 
Intra-individual changes in laboratory parameters from 
the start of treatment to the 12-week visit within the 
groups of abstinent and not abstinent individuals were 
assessed through the non-parametric Wilcoxon test for 
paired samples. All analyses were performed using the 
IBM SPSS version 25.0 statistical software. All analyses 
were two-tails, and a p-value <0.05 was defined as sta-
tistically significant.

RESULTS
The sample included 48 AUD patients (34 males and 

14 females) with a median age of 47.5 years, whose clin-
ical and demographic characteristics are shown in Table 
1. Patients who resulted abstinent and those who were 
not abstinent at the 3-month visit did not differ in terms 
of age, education, baseline units of alcohol intake, dura-
tion of alcohol consumption, and laboratory markers of 
alcohol misuse, while the former group was more likely 
to use illegal drugs at the first visit (Table 1). 

At the 3-month visit, continuous abstinence from al-
cohol was maintained by 34 patients (70.8%). During 
the observation period, all laboratory markers of alco-
hol misuse significantly decreased both in abstinent and 
not abstinent patients (Table 2). Concerning side effects 
(Table 3), 15 (31.3%) patients reported mainly nausea 
(20.8%), dizziness (8.3%), and abdominal pain (2.1%), 
without significant differences between abstinent and 
not abstinent patients. A significantly higher dropout 
rate was observed in patients who were not abstinent 
than abstinent (50% vs 5.9%). At the end of treatment, 
no patient developed cravings or episodes of abuse of 
SO, and none showed withdrawal symptoms at SO dis-
continuation. No additional sedative effects due to al-
cohol/SO interaction were observed in patients failing 
to maintain abstinence. 

DISCUSSION
To our knowledge, this is the first case series that 

evaluated the outcomes of the combined therapy with 
SO and ACM for AUD. In particular, the present study 
suggests that the association of these drugs may be ef-
fective in maintaining complete alcohol abstinence in 
almost 70% of AUD patients. These results align with 
previous experiences of SO combined with other com-
pounds. Indeed, we previously showed that the degree 
of abstinence ranged from 68% to 72% in patients 
treated with SO plus DF [12] and SO plus NTX [11], 
respectively. Moreover, the therapeutic combination 
between SO and ACM seems more promising than 
other pharmacological regimens. For instance, recent 
studies found that the abstinence rate was about 50% in 
patients treated with ACM plus NTX, while consider-
ing therapies with SO or ACM alone, it did not over-
come 40% [18]. Of note, the high number of patients 
(almost two-thirds of the sample) achieving complete 
abstinence at the end of treatment exhibited a sig-
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Table 1
Baseline characteristics of the patients in the sample as a whole and by treatment outcome

Characteristics All
(n=48)

Not abstinent
(n=14, 29.2%)

Abstinent
(n=34, 70.8%)

p-value

Age 47.5 (41.25-54) 47.5 (41.25-53) 47.5 (40.75-54.5) 0.81

Sex (male) 34 (70.8) 9 (64.3) 25 (73.5) 0.52

Scholarity 0.11

Primary 19 (39.6) 4 (28.6) 15 (44.1)

Secondary 24 (50) 10 (71.4) 14 (41.2)

Degree or above 5 (0.4) 0 ( 0 ) 5 (14.7)

Pre-treatment UA/day 11.5 (8.25-16) 11 (8-16) 11.5 (9-16) 0.75

Duration of addiction (months) 18 (10-26.5) 16.5 (10.75-28.25) 18 (10-25) 0.75

Current or past substances use 0.02

Current 3 (6.3) 3 (21.4) 0 (0.0)

Past   12 (25) 3 (21.4) 9 (26.5)

Type of substance used 0.96

Heroin 3 (6.3) 1 (7.1) 2 (5.9)

Cocaine 5 (10.4) 2 (14.3) 3 (8.8)

Cannabis 7 (14.6) 3 (21.4) 4 (11.8)

Psychiatric comorbidities 16 (33.3) 6 (42.9) 10 (29.4) 0.37

Biochemical parameters

GGT 97.5 (55.75-188.75) 162.5 (59.5-573) 90.5 (54.5-167) 0.21

GPT 39.5 (23.25-78.25) 46 (30-77.75) 32 (22-81.5) 0.11

GOT 31 (22-78.25) 51 (29.75-80.75) 25.5 (20.75-82) 0.10

MCV 95.5 (92-102) 102 (94.75-107.25) 94.5 (91.8-100) 0.02

UA: unit of alcohol; GGT: γ-glutamyl transpeptidase; GPT: glutamic pyruvic transaminase; GOT: glutamic oxaloacetic transaminase; MCV: mean red blood cell 
volume.

Table 2 
Changes in biochemical parameters and alcohol intake in abstinent (n=34) and not abstinent (n=14) individuals at the 3-month 
control

Time 0 Time 1 ΔT1-T0 p-value

GOT

Abstinent 25.5 (20.75-82.0) 16.5 (14.75-21.5) -11.5 (- 56.75, -3) <0.001

Not abstinent 51 (29.75-80.75) 22 (20-36) -28 (- 44.25, -9.50) 0.001

GPT

Abstinent 32 (22-81.5) 16.0 (13-22.25) -14.5 (-49, -7) <0.001

Not abstinent 46 (30-77.75) 26.5 (18.50-36.5) -19 (-48, -12.5) 0.001

GGT

Abstinent 90.5 (54.5-167) 28 (18.75-33) -66 (-141.5, -27.25) <0.001

Not abstinent 162.5 (59.5-573) 56 (28-112.75) -60 (-468.25, -29.5) 0.001

MCV

Abstinent 94.50 (91.75-100) 88 (86.75-91.25) -5.50 ( -8.25,-4) <0.001

Not abstinent 102 (94.75-107.25) 95 (90.50-99) -5.50 (-12.75,-3) 0.001

Alcohol (Unit/day)

Abstinent 11.50 (9-16) 0 (0.0) -11.5 (-16, -9) <0.001

Not abstinent 11 (8-16) 2.00 (1.75-3.25) -9.5 (-13.25, -6) 0.001

GGT: γ-glutamyl transpeptidase; GPT: glutamic pyruvic transaminase; GOT: glutamic oxaloacetic transaminase; MCV: mean red blood cell volume.
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nificant reduction of all laboratory markers of alcohol 
misuse. In the not abstinent group, we also observed a 
significant decrease in all laboratory markers of alcohol 
misuse confirming that the reduction of alcohol intake 
improved liver function too. 

The high potential of the efficacy of this treatment 
is likely ascribable to the different actions of SO and 
ACM. These medications affect the two major signaling 
systems, i.e. GABA and NMDA both involved in AUD. 
SO has an alcohol-mimicking effect on GABA recep-
tors and acts as a replacement therapy, while ACM is 
an antagonist of glutamate and modulates the upregu-
lation of the NMDA system. 

An important issue to be considered is craving and the 
potential abuse of SO [6, 7]. In our study none of the 
treated patients showed craving for SO. It is well known 
that both abuse of and craving for SO may limit the use 
of this drug, although clinical trials suggested that these 
effects are relatively rare at therapeutic doses [7, 19, 
20]. Craving and the abuse of SO are more frequent in 
patients with psychiatric comorbidities or poly-drug use 
[19, 20]. In the case series herein reported, conversely 
to previous experience [19], craving and abuse were not 
documented although about one-third of patients expe-
rienced previous or current substance abuse. 

A further aspect that needs to be considered is the 
prescription of SO. In Italy, SO has been used for over 
30 years for the treatment of AUD in the absence of 
specific indications [21]. In 2018 the Italian Drug Agen-
cy (Agenzia Italiana del Farmaco, AIFA) modified the 
clinical prescription of SO leaving only the indication 
for the treatment of alcohol withdrawal syndrome, re-
moving the indication for maintaining abstinence from 
alcohol and the prevention of relapse. For this reason, 
in the guidelines of the treatment of AUD recently pub-

lished on the Italian National Guidelines System, SO 
has been included only with the indication for the treat-
ment of alcohol withdrawal syndrome since it is an off-
label medication for the maintenance of alcohol absti-
nence and the prevention of relapse [21]. Indeed, after 
the resolution of the acute phase of alcohol withdrawal 
syndrome [16], all reported patients in our case series 
showed the persistence of symptoms of alcohol with-
drawal which allowed the treating physicians to use SO 
for at least 12 weeks. In favor of the safety and efficacy 
outside the specifically authorized use for the treatment 
of alcohol withdrawal syndrome, essential data on the 
use of SO for maintaining alcohol abstinence and re-
lapse prevention have been recently published. At this 
regard, a meta-regression analysis showed that SO was 
more effective in AUD patients with higher severity, 
and undergone longer treatments [22]. 

In conclusion, this case series suggests that SO and 
ACM are safe and may be effective in patients with 
AUD. Well-designed, controlled clinical trials are need-
ed to establish whether the combination of drugs might 
become a key step in the therapeutic approach to AUD. 
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[Research, innovation and technology transfer in Italy] 

This careful and comprehensive survey of the current 
state of Italian research, but above all of its short- and 
medium-term prospects, is a voluminous text that we 
strongly recommend to researchers, scholars, and even 
students. We recommend it to researchers active in 
industrial research, particularly in pharmacology and 
pharmaceuticals, or in the diverse world of biomedi-
cine in general, including those who work exclusively 
or almost exclusively in clinical practice. This substan-
tial “critical reflection” reveals and analyzes (especially 
through rigorous and thoughtful comparisons with 
other European countries) the main strengths, but also 
the weaknesses, that hinder or slow down our overall 
significant, and often excellent path in the development 
of biomedical and technological scientific research at 
the national level.

The discussion is based on a fundamental principle 
that frames the whole educational narrative, as is usual 
for Banca d’Italia, an institution that also, or maybe 
mainly, aims to give practical advice that goes way be-
yond mere economic or financial issues. In this case, 
it aims to critically review the whole higher education 
system, especially research, with a view to improving it. 
Public research plays a recognized central role, and the 
related reflections are well worth reading carefully, as 
they are likely to trigger collective reasoning. The stated 
intent is to “restore” the ecosystem for Italian innova-
tion (analyzing its various elements separately and to-
gether), with the hope that they will gradually interact 
in an increasingly coordinated and synergistic manner.

Certainly, the limited availability of economic re-
sources allocated to the Italian research system rep-
resents a long-standing structural problem that has 

not yet been fully overcome. Nevertheless, as repeat-
edly and firmly emphasized by the editors, the excel-
lent performance of Italian scientific research emerges 
mainly when evaluated through scientific publications: 
growing in number in the STEM disciplines, i.e., sci-
ence and technology, where between 2009 and 2023 
the most cited publications grew by 60%. This is despite 
the emergence, and therefore the powerful challenge, 
of the People’s Republic of China: our country has, in 
fact, maintained unchanged its share of publications 
in the world (3%). At the European level, we are sec-
ond, just behind Germany, but we have long surpassed 
France and Spain. One wonders why this phenomenon 
persists despite the criticism of the mechanisms for al-
locating funding, which are not always considered fully 
meritocratic.

It should be added that the volume’s curators prob-
ably underestimate the unfortunately growing weakness 
of the indicators of “scientific output” represented by 
the quantity/quality of scientific publications: a his-
torically weak criterion, which has shown its limita-
tions with the aggressive and rapid emergence of the 
so-called predatory journals [1, 2].

A second aspect deeply analyzed in the text is the fra-
gility of our technology transfer, where Italy, when mea-
sured by the number of patents filed, although growing, 
remains at about half that of France and one-fifth that 
of Germany. On this subject, the former President of 
the CNR, biomedical engineer Maria Chiara Carrozza, 
recently identified the difficulties of the so-called scale-
up phase: in other words, our research groups “invent” 
and perhaps come close to obtaining a patent, and 
sometimes they do but when there is a need to move 
from a prototype to a large-scale production, the overall 
ecosystem, which obviously includes the essential in-
dustrial component, structurally struggles perhaps due 
to its historically small, sometimes nuclear size.

The section that is likely to be of most interest to 
biomedical readers is the one dedicated to pharmacol-
ogy, which in Italy has a long and prestigious history of 
excellence. Unfortunately, there have been painful ex-
amples of a subsequent decline in the ability to produce 
genuine innovation and development in this area, which 
should be addressed by the relevant public bodies, at 
least at the national level.

Overall, this “ecosystemic” analysis of the elements 
and problems involved, and of possible future remedies 
for this situation, make this publication an almost es-
sential reading. Hopefully, it will lead to further semi-
nars, workshops, or thematic conference sessions aimed 
at the institutions or, rather, at the scientific societies 
most directly involved in the delicate process of advanc-
ing technological knowledge and its applications (in-

https://www.bancaditalia.it/pubblicazioni/qef/2025-0954/index.html?dotcache=refresh
https://www.bancaditalia.it/pubblicazioni/qef/2025-0954/index.html?dotcache=refresh
https://www.bancaditalia.it/pubblicazioni/qef/2025-0954/index.html?dotcache=refresh
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cluding for public health) and biomedicine in general, 
which has nevertheless implemented powerful means 
and methods to hyperbolically increase its output of 
publications. This last element deserves careful consid-
eration, especially given the pressing need to promote 
evaluation standards that are more suited to the trans-
formed context of scientific publishing and bibliometric 
practices.
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[Filomena Nitti and the denied 
Nobel prize]

Filomena Nitti and the denied Nobel prize is the result of 
a collaborative writing effort, in which the recollections 
of Maria Luisa Nitti, Filomena’s niece, form the nar-
rative thread that journalist Carola Vai weaves into the 
story of Filomena Nitti, a twentieth-century scientist.

The narrative unfolds through social, historical, and 
personal events, intertwining the life of Filomena Nitti 
with that of Rita Levi-Montalcini – two scientists whose 
paths crossed at the Istituto Superiore di Sanità.

Through the comparison between these two figures 
and their distinct human and scientific journeys, the au-
thor highlights how the highest recognition in the sci-
entific field – the Nobel Prize – was denied to Filomena 
Nitti.

The book is structured into chapters that trace the 
personal history of Filomena Nitti and of her family. 
The opening epigraph, a quote attributed to Filomena 
Nitti, encapsulates – according to the author – the es-
sence of her character: a generous woman whose sci-
entific and human qualities constantly supported the 
creativity of others, in particular that of her father, the 
statesman Francesco Saverio Nitti, and of her husband, 

the Nobel Prize winner for medicine Daniel Bovet:
“My destiny was marked by the good and bad fortune of 

having had two great people by my side (…) I loved and 
admired them both, but it was hard not to disappear in their 
shadow.” Filomena Nitti

It is precisely based on this interpretation of Filome-
na Nitti that the first chapter of the book focuses on her 
marriage to Daniel Bovet, a brilliant young researcher 
at the Pasteur Institute. The narrative of Filomena Nit-
ti’s life unfolds through a family perspective – which we 
can guess belongs to her niece, Maria Luisa Nitti – and 
through the historical context in which the events of the 
Nitti and Nitti-Bovet families unfold. The description 
of the socio-cultural environment of the Nitti family, 
their twenty-two years of exile in France, and Filom-
ena Nitti’s social and personal life is detailed and vividly 
rendered.

The two years of imprisonment of Francesco Saverio 
Nitti and the family’s return to Italy at the end of the 
war paint a picture of a supportive family, animated by 
strong democratic principles and a sense of belonging 
to an Italy they had been forced to abandon.

One chapter is devoted to Daniel Bovet’s Nobel Prize, 
awarded during his years of research at the laboratories 
of the Istituto Superiore di Sanità (Italian National In-
stitute of Health), then directed by Domenico Marotta. 
The author describes the harmonious and collaborative 
working atmosphere fostered by Filomena Nitti, as well 
as the highly dynamic scientific environment of the In-
stitute, where at the time also worked the German-born 
British biochemist Ernst Boris Chain, Nobel laureate 
in Medicine in 1945 for his studies on penicillin. Carola 
Vai emphasizes how the research conducted at the Isti-
tuto Superiore di Sanità led Daniel Bovet to the Nobel 
Prize, while his main collaborator, Filomena Nitti, de-
spite having always carried out and co-signed scientific 
papers with him, was excluded from the award.

Overall, Filomena Nitti and the denied Nobel prize of-
fers a personal and wide-ranging narrative of Filomena 
Nitti’s eighty-five years of life, as a scientist and as a 
protagonist of an era marked by deep family and sci-
entific commitment. Recognition of Filomena Nitti’s 
role as a researcher is also reflected in the publication 
Filomena Nitti: Scienziata del Novecento (2024), issued 
by the Istituto Superiore di Sanità within the series I 
beni storico-scientifici dell’Istituto Superiore di Sanità [1]. 
This recent work, which focuses particularly on Filom-
ena Nitti’s scientific activity, has inspired the renaming 
of the Institute’s conference hall – previously dedicated 
to Daniel Bovet – to honor both scientists as the Nitti-
Bovet Hall.
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FOOD AND AGRICULTURE 
ORGANIZATION OF THE UNITED 
NATIONS (FAO)

The State of Food Security and Nutrition in the 
World 2025. Addressing high food price inflation 
for food security and nutrition. Rome: FAO, IFAD, 
UNICEF, WFP and WHO 2025; 234 p. ISBN 978-92-
5-139937-8. The State of Food Security and Nutrition 
in the World 2025 highlights how elevated inflation in 
many countries has undermined purchasing power and, 
especially among low-income populations, access to 
healthy diets. The report documents how high food price 
inflation is associated with increases in food insecurity 
and child malnutrition. Vulnerable groups, including low-
income households, women, and rural communities, can 
be particularly affected by food price inflation, risking 
setbacks in the fight against hunger and malnutrition. In 
response to these challenges and to prevent future price 
shocks, the report examines policy measures adopted by 
countries, and outlines what is necessary going forwards. 
It stresses the importance of coherent implementation 
of fiscal and monetary policies to stabilize markets, pro-
mote open and resilient trade, and protect vulnerable 
populations. Additionally, it calls for better data systems 
and sustained investment in resilient agrifood systems to 
build long-term food security and nutrition. These coor-
dinated actions are vital to reignite progress towards end-
ing hunger and malnutrition by 2030.

OECD-FAO Agricultural Outlook 2025-2034. Par-
is and Rome: FAO and OECD 2025; 166 p. ISBN 978-
92-5-139957-6. The OECD-FAO Agricultural Outlook 
2025-2034 provides a comprehensive assessment of the 
ten-year prospects for agricultural commodity and fish 
markets at national, regional, and global levels. Jointly 
produced by the OECD and FAO, in collaboration with 
their Members and international commodity organisa-
tions, the Outlook serves as a forward-looking refer-
ence to support evidence-based policy planning. This 
21st edition examines the evolving landscape of global 
agriculture in the face of economic, political and envi-
ronmental challenges and comprises three parts: part 
1 outlining key projections and insights on challenges 
facing agrifood systems over the coming decade; part 
2 describing recent market developments and medium-
term projections for consumption, production, trade, 
and prices for the commodities covered in the Outlook; 
and part 3, a Statistical Annex, which presents projec-
tions for production, consumption, trade, and prices for 
agricultural commodities, fish, and biofuels, as well as 
macroeconomic and policy assumptions.

INTERNATIONAL SCIENCE COUNCIL 
(ISC)

Data and AI for Science. Key considerations. Par-
is: International Science Council 2025; 30 p. This paper 
provides an overview of the technical, ethical and en-
vironmental factors to consider when preparing scien-
tific data for artificial intelligence (AI), and how these 
factors align with the ‘Open Science’ movement. The 
information presented is relevant to researchers, data 
practitioners, scientific bodies and policymakers for 
science. The first section introduces the foundational 
concepts and discusses the advantages and challenges 
of making scientific data AI-ready. The second section 
examines the key considerations for data readiness for 
AI, and conversely, AI to curate data. The third section 
discusses data readiness within the framework of Open 
Science, presents two case studies that illustrate how 
Open Science practices can support AI-readiness for 
scientific research.

UNITED NATIONS ENVIRONMENT 
PROGRAMME (UNEP)

Climate Technology Progress Report 2025. Ad-
vancing biobased technologies in the bioeconomy. 
Copenhagen: United Nations Environment Programme 
Copenhagen Climate Centre 2025; 116 p. This Report 
examines how advancing the climate and nature agenda 
through the integration of technology and sustainable 
biobased solutions can offer a comprehensive and cost-
effective pathway to achieving both objectives simul-
taneously. It emphasizes the importance of protecting 
and restoring ecosystems, halting deforestation, and 
investing in joint mitigation and adaptation approaches 
highlighting the key roles of both domestic policies, in-
cluding clear and inclusive regulatory and legal frame-
works, and international cooperation and financing. 
Structured to provide both global and regional perspec-
tives, the report’s hybrid format reflects the diversity of 
challenges and opportunities across geographies. The 
report is intended as a resource for policymakers, prac-
titioners, and stakeholders seeking to advance integrat-
ed, effective, and equitable climate and nature action in 
the lead-up to COP 30 and beyond.

Sustainable Procurement Guidelines for Data 
Centres and Servers. Paris: United Nations Environ-
ment Programme 2025; 77 p. ISBN: 978-92-807-4221-
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3. Data centres in developing countries are set to grow 
rapidly due to economic expansion, rising data demand 
and increasing data sovereignty needs. However, these 
facilities are highly energy intensive. Despite efficiency 
improvements, regulations remain insufficient, with 
the EU still drafting its first Data Centre Regulation. 
UNEP’s United for Efficiency (U4E) initiative has 
developed this set of technical specifications as a ref-
erence for establishing requirements for the procure-
ment of data centres. These guidelines are designed 
to help organisations set robust criteria and processes 
that improve the energy efficiency of their current or 
upcoming facilities. They offer recommendations on 
several key performance criteria and operating condi-
tions that are most relevant and impactful for selecting 
energy-efficient data centres and computer servers. The 
criteria cover indicators such as power usage effective-
ness, water usage effectiveness, IT equipment energy 
efficiency, and cooling effectiveness ratio. In addition 
to public procurement, these Guidelines can be used as 
a starting point for other types of data centre procure-
ment (such as through the private sector) and the basis 
of government regulations. These Guidelines were de-
veloped in a consultative process meant to reflect cur-
rent global best practices, with the understanding that 
their contents should be adapted to local circumstances 
rather than applied verbatim based on generalized rec-
ommendations.

EUROPEAN FOOD SAFETY AUTHORITY 
(EFSA)

EFSA (European Food Safety Authority), Bonatti M, 
Lenzi P, Lewandowska A, Munoz Guajardo IP, Papa-
dopoulou N, Raffaello T, Sánchez-Brunete E. Litera-
ture horizon scan for new scientific data on plants 
and their products obtained by new genomic 
techniques (January 2022 to May 2025). EFSA 
Journal 2025;23(8):e9619. This report presents the 
outcome of the pilot literature search on new scientific 
data on plants and products thereof obtained by New 
Genomic Techniques (NGTs), performed as described 
in the protocol made available for public consultation in 
May-June 2025. The report describes search strategies 
and inclusion/exclusion criteria applied for the litera-
ture review and presents the results of the assessment 
performed for new scientific data (January 22 to May 
25) on plants and their products obtained by NGTs. 
The report discusses the limitations of the search and 
provides recommendations for improvement. EFSA 
concluded that none of the studies retrieved by the lit-
erature search contained new hazards or risks not previ-
ously considered in EFSA scientific opinions. 

EFSA (European Food Safety Authority), Barthé-
lémy E, Cariou R, Castle L, Crebelli R, Di Consi-
glio E, Hemy Dumas T, et al. Literature review on 
micro- and nanoplastic release from food con-
tact materials during their use. EFSA Journal 

2025;22(10):9733E. To search for evidence of micro- 
and nanoplastics (MNP) release during the uses of food 
contact materials (FCM), a structured literature review 
was carried out on studies published between 2015 and 
20th January 2025. It identified 1711 publications of 
which 122 were selected for data extraction. Eight ad-
ditional publications were added to provide more con-
text. Most studies concern microplastics, while data 
on nanoplastics are almost entirely absent. Despite the 
large number of publications investigating the release 
of MNP from FCM, the available evidence concern-
ing the characteristics and quantities of released MNP 
from FCM remains limited. Results show that (i) there 
is evidence of microplastics released during the uses of 
FCM, (ii) this release is due to mechanical stress, such 
as abrasion or friction, or due to materials with open 
or fibrous structures, (iii) despite the uncertainties, the 
actual release is much lower than the results presented 
in many publications. In view of all this, there is no suf-
ficient basis at this stage to estimate MNP exposure 
from FCM during their uses. This review identifies 
methodological shortcomings and data gaps and makes 
recommendations on related future research needs.

WORLD HEALTH ORGANIZATION (WHO)

Country preparedness for the introduction and 
appropriate use of antibiotics: operational guid-
ance. Geneva: World Health Organization 2025; 204 
p. ISBN 978-92-4-011109-7 (electronic version) ISBN 
978-92-4-011110-3 (print version). This operational 
guidance supports countries to appropriately introduce 
an antibiotic for the first time. It aims to ensure timely 
access, appropriate use and optimal patient outcomes, 
while minimizing the potential of emerging resistance, 
by offering guidance on how to introduce an antibiotic 
into national health care systems. It primarily focuses 
on Watch and Reserve antibiotics, which are typically 
used as second- and third line treatments in hospital 
settings. Such antibiotics are essential for treating mul-
tidrug resistant organisms (MDROs), but often face 
specific access challenges, especially in low- and mid-
dle-income countries (LMICs). This guidance outlines 
an approach to planning the introduction and imple-
mentation of these products, considering their unique 
characteristics and associated needs, with the goal of 
enhancing treatment access for patients and promoting 
appropriate overall antibiotic use.

Malaria surveillance, monitoring and evaluation: 
a reference manual, second edition. Geneva: World 
Health Organization 2025; 222 p. ISBN 978-92-4-
011247-6 (electronic version) ISBN 978-92-4-011248-
3 (print version). This reference manual provides com-
prehensive guidance on integrating malaria surveillance 
as a core intervention across all malaria transmission 
settings, aligning with the principles of the Global tech-
nical strategy for malaria 2016-2030. It emphasizes the 
importance of transforming surveillance into a dynamic 
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tool that informs programmatic decision-making, re-
source allocation and intervention planning. Key com-
ponents of the guidance include the establishment 
of robust surveillance systems capable of detecting 
malaria cases, monitoring intervention coverage, and 
evaluating programme performance. The document 
outlines methodologies for data collection, analysis and 
reporting tailored to varying transmission intensities. It 
also provides strategies for integrating surveillance data 
with broader health information systems, ensuring sus-
tainability and responsiveness to emerging challenges, 
such as climate change and drug resistance. Practical 
tools, including standardized indicators, data visualiza-
tion methods and case studies, are included to support 
implementation at national and subnational levels. The 
manual addresses persistent gaps such as inadequate 
data quality, incomplete case detection and insufficient 
preparedness, and offers solutions that emphasize col-
laboration, capacity-strengthening and innovation to 

reduce malaria burden, accelerate towards elimination 
and sustain malaria-free status.

Mental health atlas 2024. Geneva: World Health 
Organization 2025; 98 p. ISBN 978-92-4-011448-7 
(electronic version) ISBN 978-92-4-011449-4 (print 
version). WHO’s Mental Health Atlas is a periodic 
survey and report of countries’ mental health policies 
and programmes, laws, information systems, financing, 
workforce and services. The 2024 edition, the seventh 
in a series that started in 2001, draws on data from 144 
countries and includes several new indicators on ser-
vice delivery including telehealth and physical health, 
community-based care, and data monitoring. This latest 
report provides an overview of global mental health sys-
tems and services, tracks progress towards the targets 
of WHO’s Comprehensive Mental Health Action Plan 
2013–2030, and identifies key gaps in mental health 
service development across the world.
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