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summary

Objectives. The present study aimed to identify factors that affect
healthcare workers’ (HCWs) vaccine hesitancy and the subse-
quent changes in psychological well-being.

Study design. 800 employees (207 M; 14 aged < 25; 145 aged
26-35; 381 aged 36-55; 260 aged > 55 years) were recruited from
the San Martino Hospital during the first months 2021.

Methods. HCWs were asked to fill in an online survey assess-
ing (a) demographics, (b) having contracted COVID-19 infec-
tion, (c) vaccination history (against COVID-19 and influenza),
(d) expected changes in psychological well-being, (e) vaccine
hesitancy and (f) factors leading to a decision about the vaccine
(Information Trust, Information Seeking, Fear for the Self, and
Sense of Responsibility).

Introduction

Vaccine hesitancy is the delay, reluctance, or refusal to
get vaccinated despite vaccine availability and involves
both vaccinated and non-vaccinated people [1, 2].
Hesitancy was highly affected by vaccine representation
as being unsafe and ineffective as well as by negative
beliefs regarding the untrustworthiness of the healthcare
system [3]. In Italy, vaccine hesitancy is still a topic of
interest since it is a major issue that could determine the
failure of a vaccination program [4]. The COVID-19
pandemic has highlighted once more the importance of
understanding the drivers of vaccine hesitancy. As the
virus spread globally, the urgent need for a vaccine to
fight against the disease led to a rapid development and
approval process. This urgency and concern about the
vaccine’s safety and efficacy resulted in lower vaccine
confidence and uptake rates in the general population [5].
Among others, healthcare workers (HCWs) were not
immune to vaccine hesitancy [6-8] and displayed
considerable hesitancy toward the COVID-19
vaccine [9]. HCWs’ vaccine hesitancy raises
significant concerns due to their increased risk of
contracting and transmitting the virus leading to
increased infections among vulnerable patients

https://doi.org/10.15167/2421-4248/jpmh2025.66.1.3297 E1

Results. We found that, in vaccinated HCW, years of employment
and adherence to the influenza vaccine indirectly affected vaccine
hesitancy. These effects were mediated by HCWs’ sense of respon-
sibility and information trust. Moreover, while information trust
promoted positive changes in psychological well-being, vaccine
hesitancy negatively affected it.

Conclusions. The present study consistently points to the crucial
role of trusting information and having a sense of responsibility
on vaccine hesitancy and, consequently, on psychological well-
being. We discuss the practical implications for public health
of these findings. In the conclusions, we suggest short-term and
long-term strategies for improving vaccine adherence.

and colleagues and due to a possible increase of
staff absences when there was a great need [10-12].
Moreover, HCWs’ recommendations significantly
impact vaccine acceptance in the general population
and hesitant professionals were more likely not to
recommend vaccination [13-15]. HCWs’ attitudes
toward COVID-19 vaccination were different
from those of the general population that are most
investigated [16-19]. Indeed, HCWs are more
skillful in seeking healthcare information and can
better understand the medical lexicon. An umbrella
review synthesized the evidence about barriers and
facilitators of HCWs’ vaccine hesitancy toward the
COVID-19 vaccine spotting several factors affecting
vaccine hesitancy, such as sociodemographic, health,
social, belief, and information factors [9]. The few
empirical investigations on Italian HCWs agreed that
their main reasons for accepting vaccination were
protecting others and themselves from infection,
and the main reasons for opposing vaccination were
little or conflicting information and mistrust [20-22].
Moreover, Italian studies suggest a role of several
demographic and personal-history-related factors
such as age, receiving the influenza vaccination,
and receiving a diagnosis of COVID-19 [13, 21-24].
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However, these studies did not put all the factors
affecting vaccine decisions together to identify the
major predictors of COVID-19 vaccine hesitancy
and did not consider the emotional effects of vaccine
hesitancy. This would be important since enhancing
vaccine adherence would, not only, reduce the risk of
infection and transmission, but also, allow people to
regain a sense of relief and optimism about returning
to normalcy [18, 25, 26]. The present study tries to
fill these gaps by (a) assessing at the same time all
factors affecting vaccine hesitancy and (b) exploring
the effects of vaccine hesitancy and related factors on
changes in psychological well-being. Thus, the main
aim of the present study was to identify factors that
affect vaccine hesitancy and the subsequent changes
in psychological well-being. Understanding and
identifying the key factors that influence hesitancy
and psychological well-being changes, especially for
newly developed vaccines, like the COVID-19 one,
is crucial for developing effective communication
strategies that may foster confidence and vaccine
acceptance.

Methods

PARTICIPANTS

HCWs were recruited from the San Martino Hospital
through the work intranet. In detail, all HCWs were
invited through an email in which the nature and
consequences of the study were fully explained. The
recruitment occurred during the first months of 2021
when the COVID-19 vaccine had just been made
available only for HCWs and was not yet mandatory for
them. A total of 800 employees (207 M; 14 aged < 25;
145 aged 26-35; 381 aged 36-55; 260 aged > 55 years)
agreed to participate and fill in the informed consent and
the online survey.

PROCEDURE

Through an online survey, HCWs were asked to answer
if they made the COVID-19 vaccine. The survey ended
if they can’t adhere to the vaccine having contracted
COVID-19 90 days before the vaccination, since the Italian
ministerial circular drove their decision about the vaccine.
All the other participants had to answer further questions
assessing (a) demographics, (b) control variables (i.e.,
having contracted COVID-19 infection, and vaccination
history), (c) Changes in psychological well-being, and (d)
factors leading to vaccine reluctance/refusal. Finally, for
vaccinated HCWs, we also measured vaccine hesitancy
and factors leading to COVID-19 vaccine acceptance.

MEASURES

Changes in psychological well-being

Quality of Life and Work changes. All HCWs were
asked to rate on a 3-point Likert scale how they think

their Quality of Life (QoL) and Quality of Work (QoW)
would change after the vaccination campaign. We

derived a QoL index and a QoW index that go from -1
(will get worse) to +1 (will get better).

Changes in positive and negative emotions. All HCWs
were asked to think about pandemics and rate on a
3-point Likert scale how their emotions changed after
the vaccination campaign. Participants can answer that
the written emotion did not belong to them. In this
case, the answer was considered as a missing value.
We calculated a changes-in-positive-emotions and a
changes-in-negative-emotions index from the mean of
positive (i.e., calmness and confidence) and negative
(i.e., stress, anxiety, anger, helplessness, worry, and
fear) emotions items that could range from -1 (Less than
before) to +1 (More than before).

Factors leading to a decision about the vaccine

Factors leading to COVID-19 vaccine reluctance/
refusal. All HCWs were asked to rate how much
information and mistrust in the vaccine affected their
decision about the vaccine on a 6-point Likert scale from
0 (“at all”) to 5 (“a lot”). We derived an Information-
Trust (IT) index and an Information-Seeking (IS) index
(see Supplementary).

Factors leading to COVID-19 vaccine acceptance.
Vaccinated HCWs were asked to rate how much their
sense of responsibility and concerns for their health
affected their decision about vaccine adherence on
a 5-point Likert scale from 0 (at all) to 5 (a lot). We
derived a Fear-for-the-Self (FS) index and a Sense-of-
Responsibility (SR) index (see Supplementary).

Vaccine hesitancy

Vaccine hesitancy was measured, like in previous
studies, with a single item assessing how many doubts
vaccinated HCWs had about vaccine adherence when
they knew the vaccine would be available to them [27].
We asked them to rate this index on a 3-point Likert
scale from O (“no doubts™) to 2 (“many doubts”).

Statistical analyses

Before testing our main hypothesis, we conducted
descriptive statistics, and group comparisons (vaccinated
vs non-vaccinated HCWs) using % tests for ordinal and
categorical dependent variables, and independent sample
t-tests for continuous dependent variables.

We then examined the associations between aspects
leading to a decision, vaccine hesitancy, and well-being
changes in vaccinated HCWs, adopting a path model
where factors leading to decisions (i.e., IT, IS, SF, SR)
predict vaccine hesitancy and psychological well-being
changes. The model also included the effect of vaccine
hesitancy on psychological well-being changes and
controlled for age, gender, years of employment, having
contracted COVID-19 infection, and vaccination history
letting them regress on factors leading to a decision and
vaccine hesitancy. Finally, we let error terms covary
within constructs (i.e., aspects leading to decision, and
changes in wellbeing) to allow for potential residual
associations among variables.

The fit of the model tested was evaluated following the

E2



HEALTHCARE WORKERS' VACCINE HESITANCY DURING COVID

Tab. I. Descriptive statistics among demographic and control variables for each group (vaccinated vs non-vaccinated).

Whole Vaccinated Non-vaccinated
N N (%) N (%) b p

Gender 3.23 .072
Male 188 185 (98%) 32%)

Female 559 534 (96%) 25 (4%)

Age 4.93 77
<25 14 14 (100%) 0 (0%)

26-35 135 134 (99%) 1(1%)

36-55 362 346 (96%) 16 (4%)

> 55 236 225 (95%) 11 (5%)

Profession 8.20 .085
Healthcare executive 207 204 (99%) 3 (1%)

Healthcare professionals 397 375 (94%) 22 (6%)

Healthcare assistants 28 28 (100%) 0 (0%)

Residents 52 51 (98%) 12%)

Amministrative personnel 63 61 (97%) 2 (3%)

Years of employment 6.61 .037
0-5 123 122 (99%) 1(1%)

6-15 123 121 (98%) 2 2%)

>15 501 476 (95%) 25 (5%)

COVID-19 infection 5.64 .018
Yes 101 93 (92%) 8 (8%)

No 646 626 (97%) 20 (3%)

Influenza vaccine 30.92 <.001
Yes 516 510 (99%) 6 (1%)

No 231 209 (90%) 22 (10%)
Tab. II. Descriptive statistics among variables of interest for each group (vaccinated vs non-vaccinated).

Vaccinated Non-vaccinated
N Mean + SD N Mean + SD t p g

Changes in QoL 719 0.50 +.51 28 0.18 +.48 3.46 .002 0.63
Changes in QoW 719 0.48 +.51 28 0.18 +.48 3.23 .003 0.59
Changes in PE 699 0.37 +.54 26 -0.52 +.50 8.23 <.001 1.65
Changes in NE 635 -0,42 +.44 25 0.15 +.54 -6.36 <.001 1.28
Information-Seeking 719 1.42 +.93 28 0.36 +.64 8.46 <.001 115
Information-Trust 719 2.94 +.75 28 2.46 +.62 3.36 001 0.64
Fear-for-the-Self 719 1.65 +1.00 - - - -
Sense-of-Responsibility 719 2.89 +.95 - - - -

Vaccine hesitancy 719 0.34 +.56 - - - -

QoL: Quality of Life; QoW: Quality of Work; PE: Positive Emotions; NE: Negative Emotions.

criteriarecommended by Brown [28]: nonsignificant chi-
square (%?) test, root mean square error of approximation
(RMSEA) <.08, a comparative fit index (CFI), and a
Tucker-Lewis index (TLI) >.90.

Results

PRELIMINARY DESCRIPTIVE ANALYSES

Among all participants, 89.9% (N = 719) have made
the COVID-19 vaccine, 3.5% (N = 28) actively refuse
to get vaccinated, and 6.6% (N = 53) can’t adhere
to the vaccine since have contracted COVID-19 90
days before the vaccine. In subsequent analyses, we
focused only on a subsample of 747 HCWs of which

E3

96% adhere to the vaccine and 4% actively refuse
to get vaccinated. Descriptive statistics of the two
samples among all study variables are reported in
Tables I and II.

GROUPS COMPARISON

Regarding ordinal and categorical variables, we found
differences between groups in years of employment,
having adhered to the influenza vaccine, and having
contracted COVID-19 before the vaccine (Tab. I). In detail,
the percentage of COVID-19 vaccine adherence decreased
for HCWs with more years of employment. Moreover,
HCWs who contracted a COVID-19 infection showed
a lower percentage of vaccination against COVID-19
compared to HCWs who did not contract COVID-19
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yet. Finally, HCWs not vaccinated against influenza,
compared to vaccinated ones, showed a lower percentage
of vaccination against COVID-19. No differences were
found for gender, age, and profession (Tab. I).

Regarding variables of interest, results showed a
significant difference in IS, and IT (Tab. II). In detail, we
found that non-vaccinated HCWs were more alarmed by
the availability of the vaccine for them and reported a
lower influence of IS and IT on their decision about the
vaccine. Moreover, we found a significant difference in
changes in QoL, QoW, positive, and negative emotions
(Tab. II). In detail, non-vaccinated HCWs referred to
expect a lower increase in QoL and QoW as well as an
increase in negative emotions, and a decrease in positive
emotions.

Associations between aspects leading to
a decision, vaccine hesitancy, and well-
being changes in vaccinated HCWs

We investigated the effects of aspects leading to a
decision on vaccine hesitancy and psychological well-
being changes in vaccinated HCWs using the path
model previously described. The resulting model
exhibited a good fit to the data, %*(20) = 30.54,
p =.062, RMSEA = .03, CFI = .99, TLI = .96. Results
are reported in Figure 1 and showed that years of
employment affected IT, and IS in the direction that
higher HCWs with more years of employment reported
less IT and IS. Adherence to the influenza vaccine
predicted SR, IT, and vaccine hesitancy. In detail, we
found that HCWs who adhere to the influenza vaccine
reported more SR and IT, and less vaccine hesitancy.

Being male, SR, and IT exerted a negative effect on
vaccine hesitancy. IT also predicts changes in negative
emotions, QoL, and positive emotions in the direction
that HCWs with more IT expect a decrease in negative
emotions and an increase in positive emotions and QoL
after the vaccine campaign. Finally, we found an effect
of vaccine hesitancy on changes in negative emotions,
QoW, QoL, and positive emotions. In detail, HCWs with
more vaccine hesitancy expect an increase in negative
emotions and a decrease in positive emotions and QoL
after the vaccine campaign.

Discussion

PRELIMINARY RESULTS

We first discuss preliminary results about the percentage
of vaccine adherence and the difference between
vaccinated and non-vaccinated HCWs.

Results about the percentage of vaccine adherence
showed that even if the majority of HCWs adhere to
the COVID-19 vaccine a percentage of professionals
actively refuse vaccination, in line with national data
before the vaccine became compulsory [29].

Regarding differences between vaccinated and
non-vaccinated HCWs, we found that HCWs who
contracted a COVID-19 infection showed a lower
percentage of vaccination against COVID-19
compared to HCWs who had not contracted COVID-19
yet. This fits with evidence showing that HCWs
who contracted COVID-19 considered themselves
already immune from infection [20]. In addition, we
found that the percentage of the COVID-19 vaccine
decreased for HCWs not vaccinated against influenza.

changes in psychological well-being.

Fig. 1. Path diagram depicting relations between control variables, factors leading to a decision about the vaccine, vaccine hesitancy, and
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This result fits with the literature reporting refusal
of the influenza vaccine as a predictor of vaccine
hesitancy [13, 17, 21, 24]. Interestingly, regarding the
influenza vaccine, we found that the number of HCWs
that adhere to the influenza vaccine was very high in line
with the increasing trend of influenza vaccination rates
following the start of the COVID-19 pandemic [30, 31].
We found that the percentage of the COVID-19 vaccine
increased for HCWs with higher years of employment,
i.e., those who are more experienced. Thus, they may
preferably base their decisions on the intuitive system
(i.e., automatic, associative, and fast way of thought)
rather than on the analytical system (i.e., logical,
reason-based, and relatively slow way of thought) [32].
Being more subjective to heuristics could result in
decision cognitive biases [33] that were negatively
related to risk perception, information-seeking, and
preventive behavior like vaccine adherence [34].
Moreover, we also found that IT and IS are higher in
HCWs vaccinated against COVID-19, in line with the
higher trust induced by COVID-19 [35] and its role
in vaccine acceptance [17-36]. Finally, we found that
vaccinated HCWs expect an increase in their QoL,
QoW, and positive emotions, and a decrease in their
negative emotions. Thus, people who adhere to the
vaccine feel it is the ultimate answer to the pandemic
that would allow them to return to life as it was and to
regain freedom, and normality in social relationships
positively impacting emotional well-being [37].

MAIN RESULTS

The main aim of the present study was to identify factors
that affect vaccine hesitancy and the subsequent changes
in psychological well-being.

We found that higher years of employment predict lower
IS and IT which, in turn, predicts vaccine hesitancy. The
indirect effect on vaccine hesitancy mediated by IT is in
line with the hypothesis that the higher formation about
vaccines received during newer healthcare professionals’
degree programs leads to a higher trust in vaccines.
Thus, HCWs with fewer years of employment are those
who have been educated more recently. In the last few
decades, healthcare degree programs increased their
attention to vaccines’ safety and value. Interestingly,
studies performed among younger HCWs have shown
higher rates of adverse reactions, mild and transient,
following the COVID-19 vaccines, further highlighting
the need to improve the knowledge concerning these
items among this subcategory. These findings could
be useful in informing all HCWs to set evidence-based
expectations and possibly improving adherence to
vaccination campaigns [38-40]. Thus, improving self-
rated knowledge about the COVID-19 vaccine was
found to be significantly protective against COVID-19
and vaccine hesitancy [23-40].

Moreover, adherence to the influenza vaccine exerted a
significant direct and indirect negative effect on vaccine
hesitancy. Indeed, during the COVID-19 pandemic,
the importance of the influenza vaccine could have
been boosted by the co-circulation of the two viruses
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during flu season. Thus, being vaccinated against
influenza could help to disentangle the type of virus
contracted [41]. Moreover, the higher perceived level
of a health threat could lead people to adopt higher
preventive behavior [41]. The indirect effects on vaccine
hesitancy were mediated by SR and IT. The mediation of
IT highlighted how trust would have reduced hesitancy
about the COVID-19 vaccine. Indeed, several studies
highlighted the role of trust in the COVID-19 vaccine
and science on vaccine acceptance [17, 36, 42, 43]. The
mediation of SR on vaccine hesitancy suggests that HCW's
vaccinated against influenza are more prone to a sense
of responsibility that affects their higher acceptance and
lower hesitancy among vaccines in general. The role of
responsibility in reducing vaccine hesitancy highlights
the importance of getting vaccinated as a collective
responsibility to protect the health of patients and family
members [44].

Contrary to our expectations, we did not find an effect
of IS on vaccine hesitancy and changes in well-being
probably because no clear information was already
available about SARS-CoV-2 and its vaccines, and
people were highly exposed to conflicting or unclear
information [9]. Thus, in this period, even HCWs face
the challenge of seeking trusting information making IS
not a valid strategy to decide about vaccine adherence.
Regarding the effect on changes in psychological
well-being, we found that IT has a direct and indirect
positive effect. This is consistent with studies showing
that living a “common fate” in the face of mortal danger,
can improve relationality and prosociality, which, in
turn, impacts trust toward others and well-being [45].
Vaccine hesitancy mediates the indirect effects of IT
and SR on psychological well-being. Accordingly,
the literature showed that lower hesitancy reflects
individuals’ intention to actively contribute to protecting
others (e.g., patients and relatives) and promotes a sense
of empowerment positively impacting their emotional
well-being [18, 25, 26].

conclusions

Altogether, our findings consistently point to the crucial
effects of IT and SR on vaccine hesitancy and expected
changes in psychological well-being. These results have
several practical implications for public health pointing
to the importance of promoting trust and responsibility
among HCWs by using, for example, coherent
communication campaigns emphasizing social norms
and prosocial behavior [46].

In the short term, it could be useful to directly involve
HCWs in small group meetings to explore their attitudes
towards vaccines and their possible contradictory
thoughts. These focus groups should contribute to (a)
improving HCWs’ decision-making by increasing their
awareness of cognitive dissonances and bias based on
heuristics (b) enhancing HCWs’ trust by giving them
evidence-based information about vaccines, and (c)
fostering their sense of responsibility by engaging
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them actively in promoting vaccine acceptance among
HCWs and more broadly the general population. Future
studies should move in this way, planning focus groups
to identify HCWs’ attitudes and cognitive dissonances
towards vaccines.

In the long term, it could be useful to break down
erroneous beliefs about vaccines starting from the basics
of primary school and prosecuting with specialistic
education. In line with this, evidence showed that
promoting cognitive information processing alone was
ineffective in contrasting the effects of fake news [47].
Indeed, it is necessary to increase the general level of
instruction to promote a mature prior belief system that
has a role in mistrusting fake news [47]. Accordingly,
promoting a culture of critical thinking should be crucial
to help people navigate a world full of information
and distinguish true from fake information [48].
Moreover, since vaccine acceptance is also an emotional
process, education programs should help people in the
management of emotional responses to false news [49-
50]. Educating about emotion regulation strategies in
media literacy may reduce hesitancy by decreasing the
reliance on heuristics in decisions about vaccines [51].

Limits

Despite the novelty of this study, it is not exempt from
limitations. First, the measures used are not preliminarily
validated. Second, the cross-sectional nature of the study
prevents us from deriving certain conclusions about the
direction of the relationships between factors leading
to a decision about the vaccine, vaccine hesitancy, and
changes in psychological well-being. Indeed, since
changes in emotions are expected, we are not certain
that our results replicated when emotional changes were
assessed retrospectively.
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Ssummary

Background. The widespread use of the internet and social media
has transformed how people access health information impacting
health literacy. Health literacy, the ability to access, understand,
and use health information, is crucial to promote and maintain
good health. This study is the first exploring with network analysis
the correlation and distribution of the items of the Health Literacy
Survey Questionnaire (HLS-Q) 12 short form to verify their cor-
respondence to the principal domains of the health literacy con-
ceptual model proposed by Sorensen et al. in 2013.

Materials and Methods. A digital version of the Italian HLS19-
Q12 questionnaire was distributed online through social media
and informal channels in May 2024. The sample consisted of 352
participants from the metropolitan area of Cagliari, Italy. Net-
work analysis was employed to examine the clustering and rela-
tionships between the questionnaire items, via JASP using the
Ising Fit method.

Results. Key findings include significant difficulties in access-
ing professional help and understanding medical emergencies.

Introduction

In recent years, communication and how information is
obtained by people in their everyday life have undergone
radical changes, affecting various sectors, including
healthcare. This shift in the way people get informed
is mainly due to the widespread use of the internet and
social media across all age groups and the increase in
communication channels compared to the past. New
platforms can reach segments of the population that
were previously inaccessible, allowing for broad-
spectrum communication and dissemination. In 2024,
the Facebook page of the Italian Ministry of Health had
1.5 million followers (Ministero della Salute, 2024), and
its Instagram profile had 646,000 followers (Ministero
della Salute, 2024), suggesting that people use these new
channels to stay informed on specific topics.

The way people get informed changed, as well as the
way of communicating with users, and the interaction
between users and healthcare professionals. The modern
user relies not only on the guidance of healthcare
professionals but seeks information independently,
reads, and navigates with more knowledge and
awareness of available care and assistance options

https://doi.org/10.15167/2421-4248/jpmh2025.66.1.3520 E9

Network centrality measures highlighted the prominence of items
related to understanding medical emergencies and making health
decisions. Three clusters corresponding to healthcare, disease
prevention, and health promotion, were visually identified with
the last two closely interconnected. The item “making decisions
to improve health” is crucial, acting as a bridge between clus-
ters. Some items traditionally belonging to one domain shifted to
another.

Conclusions. The network analysis provided a clear depiction
of health literacy as complex system, emphasizing interactions.
Health literacy involves accessing, evaluating, and applying
information, with empowerment playing a key role according
to our findings. By addressing identified needs and focusing on
prominent items, healthcare professionals and policymakers can
enhance health literacy and improve health outcomes for indi-
viduals and communities. This pilot study’s findings could benefit
future research and interventions to improve health literacy.

compared to the past. In this view, health is generated by
a synergy of knowledge, behaviors, policies, provisions,
social resources, and genetic heritage, which develop
in different balances [3]. This vision of well-being
emphasizes that health promotion becomes a dialogical
exchange between educational, clinical, institutional,
environmental, socioeconomic, and family contexts. This
vision of well-being emphasizes that health promotion
becomes a dialogical exchange between educational,
clinical, institutional, environmental, socioeconomic,
and family contexts. In this view, health is generated by
a synergy of knowledge, behaviors, policies, provisions,
social resources, and genetic heritage, which develop in
different balances.

Recognizing that enhancing citizens’ knowledge and
awareness can improve their relationship with the systems
they interact with. Recent years have seen increased
attention to Health Literacy amidst the institutional and
organizational restructuring of the healthcare system.
Health literacy refers to the ability of individuals to
access, understand, and use information in ways that
promote and maintain good health for themselves, their
families, and their communities. Although different
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definitions are used and health literacy is an evolving
concept, there is agreement that the meaning of health
literacy goes beyond the simple ability to read brochures,
make appointments, understand food labels, or follow
doctor’s advice. It encompasses citizens’ skills in terms
of personal abilities and the measure of interactions
between groups and their living environment [4]. It
also refers to the increase in empowerment, which
is the acquisition of self-awareness and control over
one’s choices, decisions, and actions, both in personal
relationships and in political and social life, and
capability, which is the ability to do or be what one
wants to do or be.

Over the years, the concept of health literacy introduced
by Simonds in the ’70 [5] has been reworked and
expanded, and it is now intended more as an autonomous
set of skills and learning processes A high level of health
literacy is associated with better health conditions,
compliance with treatments, and a conscious and
effective use of healthcare services [6]. A low level of
health literacy is correlated with poor understanding of
health indications, errors in interpreting information,
and consequent negative outcomes [7]. Furthermore,
healthcare inequality is a key factor affecting disease
rates, particularly in impoverished communities.
Enhancing health literacy is crucial for reducing these
disparities [8]. The Ottawa Charter in 1986 recognized
the need to enable people to increase control over and
improve their health and well-being, ensuring healthier
and more sustainable environments where people live,
work, study, and have fun [9]. Therefore, it is essential to
monitor and assess the population’s health literacy level
and try to reduce inequalities.

Several measurement tools were developed to measure
health literacy and four of them are frequently used:
Newest Vital Sign (NVS), the Short Test of Functional
Health Literacy for Adults ((S)TOFHLA), the Brief
Health Literacy Screener (BHLS), and the Health
Literacy Questionnaire (HLQ) [10]leading to improved
health outcomes. Assessment tools should ideally
address multiple domains of health literacy, fit to the
complex hospital context and have a short administration
time, to enable routine assessment. This review aims
to create an overview of tools for measuring (digital.
They vary in approach and design, but only some have
focused on comprehensive health literacy in populations.
An example is represented by the European Health
Literacy Survey Questionnaire (HLS-EU-Q47), which
covers most domains of health literacy: i) access, ii)
understanding, iii) appraise, iv) and apply. HLS-EU-Q47
is an innovative and comprehensive tool for measuring
health literacy in populations, composed of 47 items [11].
The design process was guided by the conceptual model
of health literacy derived from a systematic review of
existing definitions and conceptualizations of the concept
by Sorensen et al. (2013). Following this definition,
the HLS-EU Consortium [12] developed a conceptual
framework that outlines the main dimensions of health
literacy mentioned in the literature and integrates them
into a logical model. This model identifies proximal

and distal factors that can impact health literacy with
potential consequences regarding health behaviors,
health outcomes, and the use of healthcare services. The
core is a matrix of 12 areas derived from the intersection
of healthcare, disease prevention, and health promotion
domains with the key processes of health literacy study
related to accessing, understanding, evaluating, and
applying health-related information. A short version,
HLS-Q12, was established in by HLS,; Consortium
as a part of the Health Literacy Population Survey
2019-2021 [13]. HLS-Q12 meets the assumptions and
requirements of objective measurement and offers a
concise health literacy screening tool that is widely used.
The aim of this pilot study was to evaluate the correlation
and distribution of the items of the HLS-Q12 short form
in the three domains, healthcare, disease prevention, and
health promotion, to verify their effective correspondence
to the conceptual model of health literacy proposed
by Sorensen et al. [11]. For this purpose, we used the
network analysis to study the clustering of the answers
to the items of the Italian version of the HLS-EU-Q12
in a sample of questionnaires collected mostly in the
metropolitan area of Cagliari (Italy) in 2024. Network
analysis is a set of techniques based on graph theory [14]
aimed at describing the main characteristics of a system
composed of nodes and connections. Its applications
span many fields, such as economics [15], public
health [16], neuroscience [17], and social sciences [18].
The use of network analysis is constantly evolving, and
an example is the recent exploratory graph analysis
approach to the structure of SOC (sense of coherence)-13
questionnaire [19]. Rendering the health literacy
questionnaire as a network of interacting elements offers
a comprehensive representation of how the items are
organized, grouped, or related to each other and how
the dimensions are positioned relative to each other in
a multidimensional space. To our knowledge, this is the
first work using network analysis on health literacy data.

Materials and Methods

MEASURES

The measures included 12 out of the 47 items HLS-
EU-Q47 survey questionnaire, gender, age, and highest
level of education completed.

HLS-EU-Q47

Based on their conceptual framework, Sgrensen and
colleagues [11, 20-22] created the HLS-EU-Q47 items.
They recommended using a 4-point Likert scale, with
response options ranging from 1 (very easy) to 4 (very
difficult); a ‘do not know’ category was also included
to capture spontaneous responses from participants
during the telephone interviews and was later re-coded
to missing data.

HLS-Q12

Due to the length of the HLS-EU-Q47, shorter forms
like the HLS-EU-Q16 and HLS-EU-Q6 were developed
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and later validated and applied in several languages and
regions [23-26]. The HLS-EU-Q16, although shorter,
had some limitations in representing the theoretical
model fully. A 12-item instrument was also developed
independently of the HLS-EU consortium by different
groups [27-30]. However, these Q12 short forms had
essential differences regarding methodology, quality
of data, sample size and degree of adherence to the
underlying model and matrix of comprehensive, general
HL. To address these issues, HLS,,. Consortium decided
to develop a new short form HLS-EU-Q12 [13, 31-33].
This 12-item version is a refined instrument aimed to
better represent the theoretical model while being more
practical for research purposes and easier to use in diverse
research contexts. The HLS,, Instrument used in this
research was developed within “HLS,, — the International
Health Literacy Population Survey 2019-2021” of
M-POHL (Action Network on Measuring Population
and Organizational Health Literacy of EHII — WHO
Europe). The Italian National Institute of Health (ISS),
which participated in M-PHOL, provided the translation
and cultural adaptation of the HLS,, questionnaire in the
Italian language in collaboration with the University of
Florence and the Universita Cattolica del Sacro Cuore of
Rome. For the purpose of this pilot study, we used the
Italian version of HLS,y-Q12 short form [31, 34, 35].

DATA COLLECTION

Using an online form tool (Google form), we distributed
an open-to-all digital version of the Italian HLS-EU-Q12
through the most popular social media platforms, such as
Instagram, Facebook, and LinkedIn. The questionnaire
was also diffused through informal channels such
as word-of-mouth among acquaintances and family
members of students’ population. The questionnaire was
sent and disseminated by sharing the online link to invite
participants tocomplete the questionnaire. The home page
of the questionnaire displayed an image with keywords
related to the topic and provided a brief description of
the survey’s objectives and detailed information on data
processing. A constraint was set, allowing participants
to fill out the form only if they were of legal age. We
collected 353 questionnaires completed by participants
aged 18 or over in May 2024. All participants provided
informed consent before participating in the study, and
352 out of 353 consented to the use of data collected
for research purposes. No IP addresses were recorded,
guaranteeing anonymity, and no sensitive data was
requested. Each participant could independently decide
whether to provide their email address to receive
research updates. This pilot study received the approval
of the Territorial Ethical Committee of Sardinia (Italy).

Network analysis

METHODS

The data was processed with JASP software (JASP
Team (2024). JASP (Version 0.19.3) [Computer
software]) using the Ising Fit method through the eLasso
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procedure [36] for estimating network structures. Ising
Fit focuses on binary data and is useful for identifying
clusters of highly correlated variables and generating
hypotheses about the underlying relationships between
the variables. ELasso network estimation procedure is
based on the Ising model and integrates 11-regularized
logistic regression with model selection using the
Extended Bayesian Information Criterion (EBIC). EBIC
serves as a fit measure to identify relevant relationships
between variables. The resulting network represents
variables as nodes and their significant relationships as
edges.

OUR INPUT

To create the input matrix of binomial data, the answers
to each of the 12 HLS-EU-Q items were dichotomized in
two categories with two scores, “easy” (“easy” or “very”
easy = 1) and “difficult” (“difficult”, “very difficult” and
“don’t know” = 2).

Theregularization parameter lambda (1) was setby default
to a value 0.25 to identify the strongest relationships and
reduce the risk of overfitting. This parameter controls
the sparsity of the network, determining which edges
(relationships between variables) are included in the
final model and balancing the trade-off between model
complexity and fit. A higher A results in a sparser
network with fewer edges, a lower a includes more
edges, potentially leading to overfitting.

OUTPUT AND INTERPRETATION

We obtained a weight’s matrix and network plots
showing 1) the nodes, namely the items presented as
questions to participants, ii) the edges, namely the
partial correlation between two nodes, and iii) the
clusters or sets of nodes connected using undirected
network models. Each entry in the weights matrix
corresponds to the interaction weight between pairs of
binary variables. A positive weight indicates a positive
relationship, meaning the variables are likely to have the
same value, while a negative weight indicates a negative
relationship, meaning they are likely to have different
values. The magnitude of the weight reflects the strength
of the relationship. The relationship between the
weight’s matrix and odds ratios could be considered to
help move from the mathematical framework of Ising
Fit to a more interpretable language. The weights in
the matrix represent the log odds ratios between pairs
of variables and indicate the strength and direction of
the relationship. A positive weight suggests a positive
association (variables are likely to have the same value),
and a negative one suggests a negative association
(variables are likely to have different values). The log
odds ratios (weights) are converted to odds ratio with
the formula:
Odds Ratio = e"eight

Since Ising Fit assumes that the interaction between
two variables is symmetric, the weight value (log odds
ratio) calculated for the interaction between A and B
is identical from B to A and describes the strength and
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direction of the relationship. Odds Ratios > 1 indicate a
positive relationship, < la negative relationship, = 1 no
relationship.

Several centrality measures were employed to assess
the importance and influence of each node within the
network. These measures include betweenness centrality,
closeness centrality, strength, and expected influence.
Betweenness centrality measures how often a node
(in our case, a questionnaire item) lies on the shortest
path between other nodes. This can help identify items
that act as bridges or connectors within the network,
providing insights into the structure and dynamics of
the relationships between items. Closeness centrality
measures how close a node is to all other nodes in the
network. A node with high closeness centrality can
quickly interact with all other nodes in the network,
indicating its efficiency in spreading information. In
the context of an Ising Fit model, the strength of a node
indicates the overall level of connectivity or influence
that node has within the network. A node with high
strength is strongly connected to many other nodes. The
expected influence is similar to strength but accounts
for the signs of the weights (positive and negative
influences), considering both the direct and indirect
effects of a node on the network.

A nonparametric bootstrap analysis with 1,000 bootstraps
was conducted to assess the stability of the network.

Results

SAMPLE DEMOGRAPHICS

Of 352 participants, 93% were from the metropolitan area
of Cagliari (Italy), 21.6% identified as men, 78.1% as
women, and 0.3% preferred not to disclose their gender.
Regarding the sample distribution by sex, 77 participants
were males and 275 females. The youngest participant
was 19 years old, while the oldest was 74 years old.
There was a higher participation of people aged between
30 and 40 years. 50% of participants had a university
degree, 41% had at least a high school diploma, and 9%
had a middle school diploma. None of the participants
declared no educational qualifications or an elementary
school diploma. See Table I for participants’ details.

QUESTIONNAIRE

Here we present the highlights of the varying levels of
difficulty people in our sample experienced in different
aspects of health literacy and decision-making:

1. Difficulty in Obtaining Professional Help: 51.7% of

Tab. I. Participants’ demographic characteristics.

respondents found it “difficult” to get professional
help when unwell, while 30% found it “easy”’;

2. Understanding Medical Emergencies: 57.1% of
respondents found it “difficult” to understand what
to do in a medical emergency, whereas 23.6% found
it “easy”’;

3. Evaluating Treatment Options: 59.9% of respondents
found it “difficult” and 17.3% “very difficult”
to evaluate the advantages and disadvantages of
different treatment options;

4. Following Medical Instructions: 72.2% of respondents
found it “easy” to follow the doctor’s or pharmacist’s
instructions, with 19.6% finding it “Very easy”’;

5. Managing Mental Health Information: 48.6% of
respondents found it “difficult” to find information
on managing mental health problems like stress or
depression, and 21.6% found it “very difficult”;

6. Understanding Screenings Importance: 44.3% of
respondents found it “easy” to understand why
health screenings are necessary, and 34.1% found it
“very easy”’;

7. Evaluating Health Warnings: 44.6% of respondents
found it “easy” to evaluate the reliability of health
warnings, and 35.2% found it “very easy”;

8. Deciding on Disease Prevention based on Media Info:
Opinions were mixed, with 41.8% finding it “difficult”
and 36.1% finding it “easy” to decide how to protect
themselves from diseases based on media information;

9. Understanding Health Advice from Family/Friends:
53.1% found it “easy” to understand health advice from
family or friends, while 23.6% found it “difficult”;

10. Finding Information on Healthy Activities: 54.3%
found it “easy” to find information on healthy
activities like exercise and healthy eating, and 29.8%
found it “very easy”;

11. Evaluating Living Conditions: 50.9% found it “easy”
to evaluate how their living conditions help them stay
healthy, followed by 20.2% who found it “very easy”.
Meanwhile, 21% found it “difficult,” and 6.5% found
it “very difficult”;

12.Making Decisions to Improve Health: the sample
was divided, with 41.8% finding it “difficult” and
8% finding it “very difficult” to make decisions to
improve their health, while 37.2% found it “easy”
and 12.2% found it “very easy”.

NETWORK

The network consisted of 12 nodes and 18 non-zero
edges, resulting in a sparsity of 0.727.

N. participant Female Percentage Male Percentage
352 275 78% 77 22%
Education level Total
Middle School Diploma 25 9% 6 8% 9%
High School Diploma 111 41% 34 44% 41%
University Degree 139 50% 37 48% 50%
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Tab. Il. Weights matrix. Correspondence between HLQ-47 original items and acronyms used for the network analysis (NA).

Items Items
HLQ-47 NA HC1 HC2 HC3 HC4 DP5 DP6 DP7 DP8 HP9 HP10 | HP11 | HP12
HL-4 HC1 0.000 | 0.850 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
HL-7 HC2 0.850 | 0.000 | 1174 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.463
HL-10 HC3 0.000 | 1174 | 0.000 | 0.000 | 0.751 | 0.000 | 0.000 | 0.479 | 0.000 | 0.000 | 0.000 | 0.000
HL-8 HC4 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.488 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
HL-18 DP5 0.000 | 0.000 | 0.751 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
HL-23 DP6 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 1.184 | 0.286 | 0.000 | 0.000 | 0.000 | 0.541
HL-24 DP7 0.000 | 0.000 | 0.000 | 0.488 | 0.000 | 1184 | 0.000 | 0.000 | 0.811 | 0.596 | 0.247 | 0.000
HL-31 DP8 0.000 | 0.000 | 0.479 | 0.000 | 0.000 | 0.286 | 0.000 | 0.000 | 0.911 | 0.275 | 0.399 | 0.000
HL-32 HP9 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.811 | 0.911 | 0.000 | 0.000 | 0.000 | 0.444
HL-37 HP10 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.596 | 0.275 | 0.000 | 0.000 | 0.000 | 0.440
HL-42 HP11 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.247 | 0.399 | 0.000 | 0.000 | 0.000 | 1.025
HL-44 HP12 | 0.000 | 0.463 | 0.000 | 0.000 | 0.000 | 0.541 | 0.000 | 0.000 | 0.444 | 0.440 | 1.025 | 0.000

Tab. llI. Centrality measures per item. Correspondence between HLQ-47 original items and acronyms used for the network analysis (NA).

Expected

Items HLQ-47 Items NA Betweenness Closeness Strength influence
HL-4 HC1 -0.980 -1.066 -1.169 -1.169
HL-7 HC2 1.346 0.390 0.665 0.665
HL-10 HC3 0.829 0.048 0.571 0.571
HL-8 HC4 -0.980 -1.683 -1.575 -1.575
HL-18 DP5 -0.980 -1.396 -1.281 -1.281
HL-23 DP6 0.054 0.208 0.130 0.130
HL-24 DP7 0.829 0.581 1.605 1.605
HL-31 DP8 0.054 1.062 0.511 0.511
HL-32 HP9 0.054 0.906 0.306 0.306
HL-37 HP10 -0.980 -0.422 -0.654 -0.654
HL-42 HP11 -0.980 -0.174 -0.249 -0.249
HL-44 HP12 1.734 1.545 1.142 1.142

WEIGHTS MATRIX the connections. Strong connections (e.g., HC2-HC3)

The weights matrix, shown in Table II, indicates the
strength of the connections between the variables.
Notable connections include HC2-HC3 (1.174), DP6-
DP7 (1.184), and HP11-HP12 (1.025).

CENTRALITY MEASURES

The centrality measures for each variable are summarized
in Table III and Figure 1. DP7 and HP12 items exhibited
the highest strength values, indicating their significant
influence within the network. HC2 and HPI2 items
had the highest betweenness and closeness centrality,
followed by HC3 and DP7, and can be considered key
nodes. Furthermore, HC2 and HPI12 features suggest
they can be considered as bridge nodes, connecting
different parts of the network. Variables such as HCI,
HC4, and DP5 showed negative values across multiple
centrality measures, indicating their lesser influence and
potential peripheral roles in the network.

NETWORK PLOT

The visual representation of the network provides a
depiction of the relationships between the items in
HLS19-Q12 in our sample (Fig. 2). The edges between
nodes vary in thickness, representing the strength of
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are depicted with thicker lines, indicating robust
associations. Examining the network plot, it is possible
to visually identify the presence of two or three clusters
within the network.

HC: health care; DP: disease prevention; HP: health
promotion. HC1 (HL-4, ...to find out where to get
professional help when you are ill? (Instructions: such as
doctor, nurse, pharmacist, psychologist); HC2 (HL-7, ...
to understand information about what to do in a medical
emergency?); HC3 (HL-10, ...to judge the advantages
and disadvantages of different treatment options?);
HC4 (HL-8,...to act on advice from your doctor or
pharmacist?); DP5 (HL-18, ...to find information on how
to handle mental health problems? (Instruction: stress,
depression or anxiety); DP6 (HL-23, ...to understand
information about recommended health screenings or
examinations?); DP7 (HL-24, ...to judge if information
on unhealthy habits, such as smoking, low physical
activity or drinking too much alcohol, are reliable?);
DP8 (HL-31, ...to decide how you can protect yourself
from illness using information from the mass media?
(Instructions: e.g., Newspapers, TV or Internet); HP9
(HL-32, ...to find information on healthy lifestyles such
as physical exercise, healthy food or nutrition?); HP10
(HL-37, ...to understand advice concerning your health
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Fig. 1. Centrality plot.
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Fig. 2. Network plot.

from family or friends?); HP11 (HL-42, ...to judge how
your housing conditions may affect your health and well-
being?); HP12 (HL-44, ...to make decisions to improve
your health and well-being?”).

The presence of the clusters seems supported by the
centrality measures:

Cluster 1) HC1, HC2, HC3, and DPS5 appear strongly
interconnected, and separated from the other items, with
high weights between nodes, particularly between 2HC

and 3HC. HC2 is akey bridge node with high betweenness
and moderate strength, central to the network. HC3 is
significant within the cluster with moderate betweenness
and strength. HC1 and DP5 have peripheral roles in the
network with negative centrality measures.

Cluster 2) DP6, DP7, DPS, HP9, DP7 and HC4. The
item DP7 stands out with high strength and moderate
betweenness, indicating its significant influence.
DP8 and HP9 are well-connected within the cluster,
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particularly through high closeness, although they
have lower betweenness and strength. DP6, however,
is less central. HC4 is loosely connected with DP7 and
has weaker connections compared to other nodes. Its
centrality measures indicate HC4 is the least influential
in the cluster.

Cluster 3) HP10, HP11, and HP12. This cluster is
dominated by HP12, which serves as a key bridge node
with the highest betweenness and closeness, highlighting
its central role and high influence. In contrast, HP10
and HP11 are more peripheral with negative centrality
measures.

While cluster 1 seems to be clearly separated from the
other two, with HC2 acting as bridge, clusters 2 and 3
seem way more interconnected, with HP12 acting as
bridge.

BOOTSTRAP ANALYSIS

The results indicate that the network structure is stable,
with consistent edge and centrality measures across
bootstrap samples. See Supplementary for Figure S1 and
Figure S2 about edge stability and centrality stability.

Discussion

The questionnaire responses reveal several important
insights about health literacy in Cagliari’s metropolitan
area. Many people struggle to access professional help
when unwell, indicating a need for better healthcare
accessibility and awareness. Public education on
emergency procedures is also necessary, as many find it
challenging to know what to do in a medical emergency.
There is a significant gap in understanding treatment
options and health warnings, highlighting the need for
simplified medical information and decision-making
support tools. Mental health resources and awareness
need improvement, as many have difficulty finding
information on managing stress and depression. Public
health campaigns on preventive care, such as health
screenings, are somewhat effective, but continued efforts
are needed. Media literacy is crucial, as mixed responses
on disease prevention based on media information
suggest. Social support networks play a vital role
in health decision-making, with many participants
finding health advice from family and friends easy to
understand. Public health messages on healthy activities
like exercise and healthy eating are reaching people
effectively, supporting public health. Awareness of the
impact of living conditions on health can be leveraged
to promote healthier environments. Finally, the division
in responses about making health decisions indicates a
need for more personalized decision-making support
tools and resources. Providing tools and resources that
help individuals weigh their options and make informed
choices can improve health outcomes.

Overall, these findings suggest the need for targeted
interventions to improve health literacy, accessibility to
healthcare, mental health support, and public education
on emergency preparedness and media literacy. By
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addressing these areas, we can help people feel more
secure and capable in managing their health and well-
being.

The network analysis of the HLS-EU-Q12 items using
the Ising Fit method has provided valuable insights into
the structure and interrelationships of health literacy
components within our sample. The identification of
three distinct clusters, each roughly corresponding to
the three areas of health literacy according to Sorensen,
highlights the multifaceted nature of health literacy
and its various dimensions. The healthcare cluster was
clearly distinct from the other two clusters and lost
item 4HC (following medical instructions), which in
turn was loosely connected with the disease prevention
cluster. Notably, healthcare cluster included an item
traditionally related to disease prevention (SDP) about
managing mental health information. Participants
seem to consider mental health not as a condition to be
preserved with prevention but more as an active problem
to be solved when is not good, hence the shift of 5SDP
to disease prevention cluster. In our opinion, this could
be closely related to the cultural Italian context and the
approach of politics and healthcare to mental health. The
centrality of items such as HC2 (understanding medical
emergencies) suggests that these aspects are pivotal for
individuals to effectively manage their health. The strong
connections within this cluster suggest that improving
healthcare literacy could have a significant impact
on individuals’ ability to access and utilize healthcare
services effectively. The disease prevention and health
promotion clusters were more interconnected, although
their internal structures remained identifiable. We
wondered if the overlapping may be linked to the focus
of health promotion items on practical aspects (e.g.,
individual/family management) rather than on broader
community and political aspects. The disease prevention
cluster encompassed items related to evaluating
health warnings and understanding disease prevention
measures. The central role of DP7 (evaluating health
warnings) within this cluster suggests, again, that the
ability to critically assess health information is crucial
for making informed decisions about disease prevention.
The health promotion cluster, dominated by items related
to making decisions to improve health and evaluating
living conditions, emphasizes the role of personal
empowerment and environmental factors in health
literacy. The prominence of HP12 (making decisions
to improve health) indicates that health promotion is a
key component of health literacy, reflecting the need for
individuals to be empowered to make informed health
decisions and take proactive steps to improve their well-
being. This is in line with its clear inspiration to the
Ottawa Charter.

All findings align with the broader understanding that
health literacy involves not only the ability to access in-
formation but also the capacity to evaluate and apply it
in practical contexts and seems to have a lot to do with
empowerment. From this perspective, it seems very
interesting that “making decisions to improve health
(HP12)” is the most prominent item. HP12 represents
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a key node and a bridge between clusters, posing health
promotion in the position of acting as a glue between
the other aspects of health literacy. Skills and behaviors
interact with each other, and it is important to identify
the key ones that drive the system. In health promotion,
we do not think of a measure that completely changes
the world, but rather actions that shift the balance and
readjust the system. We found that the network model
of our analysis depicts the complexity and fine balance
of the interactions between all the aspects of health lit-
eracy and may help us understand where we can apply
a little pressure to readjust the system. Interventions
should prioritize central and bridge items. By focusing
on these key aspects, interventions can enhance individ-
uals’ overall health literacy and their ability to navigate
the healthcare system, understand health information,
and make informed health decisions. Tailored strategies
for different clusters may address synergistically differ-
ent aspects of health literacy.

Limitations

While the network analysis provided valuable insights
related to our sample, there are several limitations
to consider. The study was conducted on a sample of
352 participants mostly from the metropolitan area
of Cagliari, Italy. The composition of the sample was
influenced by the willingness of the population reached
through dissemination to complete the questionnaire.
Students and their friends and relatives were supposedly
more interested in participating. Future research should
include a larger sample to enhance the generalizability
of the findings. The nature of the study limits the ability
to draw causal inferences. We should also consider that
the use of the HLS-EU-Q12 short form, while practical,
may not capture the full complexity of health literacy.

Conclusion and future steps

The network analysis using the Ising Fit method
provided a nuanced understanding of the relationships
among health literacy items in our sample, and valuable
information about the central items. The network analysis
seems very promising in handling health promotion
data, just as it was in analyzing salutogenesis data [19].
Classic epidemiology methods lack in encompass the
multi-faceted aspects linked to systems made up by
complex relationships between elements, such as SOC
and health literacy. Going beyond the cause-effect
model, the network analysis returned a comprehensible
depiction of a complex system giving due importance
to the interactions. The findings from this pilot study
may be useful for future research and interventions
aimed at improving health literacy. The identification
of clusters and key and bridge items in a larger and
representative sample might offer insights for designing
targeted interventions that might influence the overall
balance between the areas composing the complex

concept of health literacy. By addressing the specific
needs identified and focusing on the items that are more
prominent, healthcare professionals and policymakers
can enhance health literacy and promote better health
outcomes for individuals and communities.
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Summary

Introduction. The growing importance of Preventive Medicine
is creating a need for specialised professional figures, that are
often missing in the actual national and international contexts.
This study aimed to assess attitudes, knowledge, and compliance
with preventive measures of the Italian physicians specializing in
this field, addressing the unrecognized significance of the figure
of a prevention expert in Italy and the inadequate training in this
Public Health branch.

Methods. Between May 1 and May 31, 2023, an online survey
was administered to approximately 200 Hygiene and Preventive
Medicine Residents (HPMMDR), covering demographic data,
health behaviours, training and interests in Preventive Medicine
and in undergoing a visit of a “preventive doctor”. The collected
data were cross-referenced to understand which variables were
most related to knowledge and interests in this field. Statistical

Introduction

Preventive Medicine, as defined by the American College
of Preventive Medicine, is the practice of promoting
preventive health care to improve patient well-being,
with the ultimate goal of preventing disease, disability,
and death [1]. It encompasses a broad range of strategies
to reduce the burden of disease by addressing its root
causes and risk factors before full-blown illnesses. It
shifts the focus from reactive measures to proactive
ones, prioritizing prevention over treatment [2].
Examples of Preventive Medicine interventions
addressed to small communities or single individuals
allowed the collection of evidence of their effectiveness,
either for mental health, [3] cardio-vascular diseases [4],
diabetes or cancer [5]. Clinical and community-based
prevention also has the potential to significantly reduce
the economic impact of chronic diseases such as heart
disease, cancer, depression, hypertension and type II
diabetes [6, 7], and of epidemics, as demonstrated by the

analyses included parametric tests, hierarchical cluster analysis,
and ordered logit regression.

Results. Demographically, 57.0% were female, median age 31,
with central Italy having the highest representation (52.3%).
Analyses revealed associations between demographics, health
behaviors, and attitudes. Ordered logit regression showed a sig-
nificant correlation (OR = 11.3, p = 0.03) between a healthier
lifestyle and belief in specialists’ usefulness.

Conclusion. Despite the lack of recognition and insufficient edu-
cation, the study unveiled substantial interest and willingness to
learn among HPMMDRs in Italy. Findings emphasize the need for
recognizing shared priorities and implementing actions for effec-
tive Preventive Medicine interventions, guiding future research
and policy decisions.

recent interventions implemented worldwide to control
SARS-CoV-2 spread [7].

The growing importance of Preventive Medicine created
aneed for specialised professionals. In the field of health
and its various determinants, Public Health experts
possess the knowledge and insights to formulate policies
and programs [8], analysing data, identifying trends,
and assessing the potential impact of interventions.
Public Health physicians address Public Health crises
and promote well-being [9], improving health of
communities and environments, striving to diminish
diseases and disparities in health [10].

The relationship between individual and population
health is often oversimplified, framing them as distinct
concepts [11]. However, they are interconnected, and
an individual’s health is shaped by their life course and
environmental factors within the context of a larger
society [12]. Unhealthy lifestyle behaviours contribute
significantly to the global burden of chronic diseases,
resulting in a substantial number of deaths [13]. In recent
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years, there has been a growing interest in examining the
advantages of adhering to a “low-risk lifestyle” and ideal
“cardiovascular health metrics” [14] but the adoption of
such practices remains limited in the population [15].
Moreover, many healthcare workers engage in prevention
without clear regulations [16]. Despite the effectiveness
of population-level interventions conducted by
Prevention Departments of various Italian Local Health
Authorities (Azienda Sanitaria Locale, ASL), [17],
Public Health education is typically underrepresented
in clinical curricula and tends to remain separate
from mainstream clinical instruction [18]. Also, many
clinicians do not perceive their roles as advocates for
Public Health, lacking the required skills [19].

Given the often overlooked role of Preventive Medicine
physicians and uncertainty regarding the community’s
recognition and the areas of maximum benefit [16],
we explored the significance of their contributions
in prevention at an individual level, fulfilling a
role traditionally exclusive to doctors during direct
involvement in clinical activities (Riordino Della
Disciplina in Materia Sanitaria, a Norma Dell’articolo
1 Della Legge 23 Ottobre 1992, n. 421, 1992). In Italy,
resident medical doctors specialising in the Public Health
branch are called Hygiene and Preventive Medicine
Medical Doctor Residents (HPMMDRS).

This study explores HPMMDRs interest, knowledge,
and adherence to preventive measures, as well as the
prevalence of prevention-focused activities in their
Public Health schools. The findings aim to guide the
development of healthcare policies and inform future
research in the field.

Methods

DATA COLLECTION

The study was conducted using a web-based survey on a
Google Form and was available for responses from May
Ist to May 31st, 2023. Participation in the survey was
voluntary and anonymous. Since the data collection for this
study aimed to gather insights from HPMMDRs across all
regions of Italy, to ensure comprehensive representation,
the survey was distributed through the representatives
of each Hygiene and Preventive Medicine Residency
School (HPMRS) in every region, with the assistance of
SItI’s Consulta degli Specializzandi social networks. The
representatives were provided with a direct link to the
survey, which they were requested to disseminate among
their fellow colleagues using these networks.

SURVEY DEVELOPMENT AND COMPOSITION: RAPID
REVIEW OF LITERATURE

To ensure the accuracy and relevance of our study, a rapid
literature review was conducted from January to April
2023 using scientific databases such as PubMed, Web of
Science, and Scopus. Grey literature was also explored
using Google site search. Specific search strings were
formulated for each survey field, with comprehensive
strings provided in the supplementary materials.

E21
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The questionnaire, consisting of four sections, gathered
demographic and medical history data (Section 1),
assessed compliance with preventive measures
and lifestyle using the Simple Lifestyle Indicator
Questionnaire (SLIQ) [20] score in Section 2, examined
the perceived importance of Preventive Medicine
in Public Health schools (Section 3), and assessed
participants’ interest in the field (Section 4). The
survey included both closed-ended multiple-choice
and open-ended questions to capture a comprehensive
understanding of respondents’ perspectives. Further
details on each section are available in the supplementary
materials.

SLIQ SCORE

The Simple Lifestyle Indicator Questionnaire (SLIQ)
is a tool designed to assess individual lifestyle
choices, covering diet, physical activity, sleep, stress
management, and substance use. The questionnaire aims
to provide a quick evaluation of overall lifestyle, with
scores categorized into unhealthy (0-4), intermediate (5-
7), and healthy (8-10) lifestyle categories. The total score
indicates areas that may need improvement, offering a
convenient way to identify and address lifestyle habits.

EXPOSURE VARIABLES AND OUTCOME

Information about age, gender, living area, internship
year, medical history and habits, vaccinations done and
vaccine hesitancy were considered as exposure variables,
while outcomes were lifestyle (SLIQ score), medical
habits; interest, confidence and training received in
Preventive Medicine, availability to undergo preventive
medicine screenings and impact they are considered to
have on health.

DATA COLLECTION STRATEGY

After a pretesting phase carried out within the working
group to evaluate the questions and the suitability of the
variables for statistical analysis, the online questionnaire
was published on google web forms disseminated
through official and unofficial channels to the hygiene
and preventive medicine residents (HPMMDR).
The answers collection ended when approximately
200 respondents were reached, which represents
approximately 10 percent of the target population,
estimated at 2,000 individuals.

STATISTICAL ANALYSIS

A comprehensive statistical analysis used descriptive
methods to summarize data. Association analysis
employed parametric and non-parametric tests,
exploring relationships between variables. The study
employed hierarchical cluster analysis to identify
patterns in a dataset. Due to the ordered discrete nature
of the dependent variable (SLIQ score), ordinary least
squares regression was avoided to prevent estimation
bias. Instead, an ordered logit model was used to analyze
the impact of independent variables on the ordinal
categorical dependent variable. Independent variables
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Fig. 1. Cartogram representing the regional distribution of re-
spondents by Universities distribution.

Responders

I28

%

included demographics, interest in prevention, training
importance, perceived utility of disease prevention,
familiarity with risk scores, application of guidelines,
and perceived impact on population health. Additionally,
a cluster analysis and dendrogram were used to assess
distances among responses to “interest on the subject”
questions, providing insights into potential groupings
based on participants’ responses. This dual-method
approach aimed to offer a comprehensive understanding
of patterns and relationships in the data.

Results

DESCRIPTIVE ANALYSIS

Demographics

A total of 193 HPMMDRSs completed the online survey,
57.0% of which identified as female, 40.4% as male
and 0.5% as non-binary, whereas 2.1% preferred not
to specify their gender. The median age of respondents
was 31 years. The majority of respondents attended
the second year of internship (36.3%), followed by 3rd
year (26.9%), 1st year (24.4%) and 4th year (12.4%),
coherently with the total proportion of scholarships
funded by the Italian Ministry of University and
Research[21]. Although heterogeneously distributed,
most respondents attended Central Italy Universities
(52.3%), followed by those in Northern Italy (35.8%),
Islands (7.8%) and Southern Italy (4.1%) ones (Fig. 1).
Most of respondents were originally from Northern or
Central Italy (33.2 and 31.6%, respectively), followed
by Southern Italy (20.7%), Islands (13.0%) and foreign
countries (1.6%) (Fig. 1).

ANAMNESTIC DATA

Table I shows the anamnestic characteristics of the
sample. Most of the respondents reported no previous
medical conditions about themselves, but some of

them within their families. Around 2/3 of them visited
their General Practitioner in the past year and reported
receiving two or more non-mandatory vaccination
boosters or contracting two or more pathogens for which
there is a vaccine (Supplementary Fig. 1) over the past
ten years.

SLIQ SCORE

Among the 193 respondents, 48 individuals were
classified as having a healthy lifestyle, while 128 fell
into the intermediate category. On the other hand, 17
respondents were categorized as having an unhealthy
lifestyle.

Universities and Interest in Prevention

University education on prevention showed substantial
variability among respondents, with an average score
of 3.6 out of 6. 54.4% of the total respondents reported
having a personal intermediate level of knowledge on the
topic, 19.7% a low one, and 25.9% declared themselves
to be well-versed in the subject of prevention. As for the
covered topics, the most frequently reported theme is
that of infectious diseases, while the least addressed one
is alcohol (Supplementary Fig. 2).

The mean interest in prevention and health promotion
was 5.17 out of 6. Similar results were reported for
the questions “How important do you consider it for a
specialist in Hygiene and Preventive Medicine to receive
education from their School in concepts and clinical skills

Tab. I. Anamnestic characterisation of the sample.

N %
0 130 | 67.4%
Previous medical condition 1 45 | 23.80%
2+ 18 9.30%
, N , 0 36 | 18.7%
Medical conditions of family 1 40| 2230%
members
2+ 113 | 58.50%
At least one visit by the General No 68 36.2%
Practitioner in the last 5 years Yes 120 | 63.8%
Booster dose of DTaP vaccine No 30 3.2%
(or part of it) in the last 10 Yes 152 | 16.0%
years Can be 11 1.2%
None a4 24.6%
Volontary vaccines Yes 26 14.5%
Many 109 60.9%
o ) Never 43 45%
i\ﬁafelzlrjlg/ I’:/Zaaccmatlon against Alwqys 100 | 108%
Sometimes | 48 5.1%
If sometimes, at least once in No 33 37.9%
the last 5 years? Yes 54 62.1%
At least one consueling by the No 117 | 60.6%
:c/r:g/ril ambulatory in the last 5 ves 76 29.4%
Hesitations regarding COVID-19 No 177 9M.7%
vaccination Yes 16 8.3%




related to prevention?” (5.56 out of 6), “How useful do
you consider it for a specialist in Hygiene and Preventive
Medicine to be involved in identifying and preventing
diseases for which a patient has risk factors?”” (5.37 out of
6) and “How useful do you consider it for a specialist in
Hygiene and Preventive Medicine to be knowledgeable
about and apply risk scores and guidelines dedicated
to the prevention of diseases for which a patient has
risk factors?” (5.19 out of 6). As for the impact of the
general population, the mean score was 4.85 out of 6.
Additionally, when questioned “Would you ever seek out
a specialist of this kind, if they were affiliated with the
National Sanitary System (SSN), to assess your risk and
perform targeted screenings?”, 71.7% of respondents
answered affirmatively, 21.7% “maybe,” 6.6% were
unwilling to consult this type of health figure. For a
specialist not affiliated with the SSN the percentages
were 40.8%, 41.3% and 17.9%, respectively. Most
respondents (74.6%) suggested a biannual schedule for
visits. Almost 91.8% of respondents expressed interest
in receiving informational materials on the topic.

STATISTICAL ANALYSIS

Major results emerged from the statistical analysis are
displayed in Table II. Furthermore, residents living
outside Italy showed the median lowest score in both
interest in Preventive Medicine and impact considered
Preventive Medicine has on health (3 out of 10, vs 5 out
of 10 of Northern and Central Italy and 6 out of 10 of
Southern Italy and Islands).

Increased vaccination-related variables showed a higher
SLIQ score (p = [0.026-0.001]) depending on the
variable considered), and more doubts on COVID-19
vaccination.

The sole statistically relevant result of the ordered

Tab. Il. Main associations emerged from the statistical analysis.
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logit regression was among SLIQ score and ‘“How
useful do you consider it for a specialist in Hygiene
and Preventive Medicine to be knowledgeable about
and apply risk scores and guidelines dedicated to the
prevention of diseases for which a patient has risk
factors?” (OR =11.3, p =0.03). A dendrogram was built
to visually discriminate questions categories based on
respondents’ answers about their interest on “Preventive
Medicine Physician”. Two main clusters are identifiable
in the graph (Fig. 2).

Discussion

Emphasizing the role of surveys in Public Health
research [22], particularly in gauging specialists’
perspectives, numerous studies have delved into Public
Health Residents’ interest in prevention, exploring
professional goals, profiles, or provided services [23-25].
Our study investigates interest in the ‘“Public Health
specialist” role in Italy and its potential correlation
with individual lifestyles, acknowledging challenges
in recognizing preventive specialists akin to Hygiene
Physicians. Despite evidence supporting preventive
interventions’ effectiveness, global utilization remains
low [26-28]. Respondents confirmed limited emphasis
by Universities, with around 29% and 50% unable to
indicate any prevention interventions planned by their
HPMRSs. Additionally, 54.4% and 19.7% respectively
indicated intermediate or low levels of knowledge in
this field. In 1997, a survey [29] revealed clinicians’
underestimation of patient interest in preventive care
after general practitioner visits. Assessing patient needs
during each visit identified a gap between requests and
service delivery, prompting consideration of Clinical

Variables Association/ correlation p-value
Declared level of education received on .
rge prevention Negative (p = -0.151) p =0.040
Availability to undergo targeted screenings o B
affiiated with the SSN Positive p=0020
Gender GP visits Higher in female p =0.002
Interest in Preventive Medicine Higher in female p =0.010
Internship year SLIQ score Positive p =0.030
L Interest in Preventive Medicine Positive p =0.055
Residing in Southern taly or Impact considered Preventive Medicine has on
island regions heSIth 1aer reventiv Ict Positive p =0.008
Being positive for previous Performed a GP visit in the last 5 years Positive p = 0.007
medical conditions Interest in Preventive Medicine Positive p =0.030
Having performed a GP visit in ) . - . _
the last 5 years Interest in Preventive Medicine Positive p =0.020
Vaccinations undergone Doubts on Covid-19 vaccination Negative p =10,026-0,001]
SLIQ Score Positive p =1[0,014-0.001
Flu vaccination at least one time | Interest in having a Preventive Medicine o _
in the previous five years counselling outside the SSN Positive p=0054
Teaching about prevention Negative p =0.030
D n COVID-19 vaccin ideri i ici
oubts on CO 9 vaccine gﬁcss;giggng useful the Preventive Medicine Negative b =0.020
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Fig. 2. Dendrogram of the “interest in the Preventive Medicine Physician” section questions by given interes scores.
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Interesse_prev: What is your interest in prevention and health promotion?; Importante_formaz: How important do you consider it for a specialist in
Hygiene and Preventive Medicine to receive education from their School in concepts and clinical skills related to prevention?; Utile_identificare: How
useful do you consider it for a Specialist in Hygiene and Preventive Medicine to be involved in identifying and preventing diseases for which a patient
has risk factors?; Utile_score: How useful do you consider it for a Specialist in Hygiene and Preventive Medicine to be knowledgeable about and apply
risk scores and guidelines dedicated to the prevention of diseases for which a patient has risk factors?; Impatto: How much do you believe a profes-
sional like this could have an impact on the health of a population?; Rivolgersi_ssn: Would you ever seek out a specialist of this kind, if they were affili-
ated with the National Health Service, to assess your risk and perform targeted screenings?; Materiale_inf: Would you appreciate having informative
materials available on this topic (such as seminars, podcasts, etc.)?; Rivolgersi_nossn: If this specialist were not part of the Public Healthcare system,

would you consider seeking their services at least once in your lifetime?

Preventive Medicine to integrate patient care, preventive
services, and lifestyle interventions within or beyond
established healthcare systems [30]. Our study spotlights
HPMMDRSs’ interest on this topic as well, with a mean
reached score for the question “What is your interest in
the field of health prevention and promotion” of 5.17 out
of 6, confirming what already reported [27].

Furthermore, the adoption of the SLIQ score allowed
to investigate any correlations among lifestyle and
interest in prevention. Approximately 66% of the
survey participants fell into the ‘“Intermediate”
category, followed by around 25% of them categorized
as “healthy” and 9% as “unhealthy”, similarly with
previous health specialists data [31] and general
population results [20]. Lifestyle related to a high
perceived “Importance of Specialist in Public Health
and Preventive Medicine’s Knowledge and Application
of Risk Scores and Guidelines for Disease Prevention
for Patients with Risk Factors”, (p = 0.03) and a weak
positive correlation with the perception of the figure’s
utility. Despite the recognized importance of risk
scores [32, 33], their application still faces barriers
to diffusion and interpretation, despite focusing on
guidelines during medical training to be notably
supportive for their further application [34].

Supporting this evidence, a lifestyle medicine curriculum
for Preventive Medicine residents, usually results in
enhancing residents’ personal health habits [35].

Both men and women found the Preventive Medicine
Physicians equally beneficial. However, women tended to
have a more frequent positive medical history and sought
consultations with their General Practitioners (GPs) more
often. Previous studies confirm a lower interest in health
and less frequent interactions with GPs of men [36], as
well as a least pronounced interest in prevention, a higher
inclination towards risky health behaviours [37]. Gender
disparities in health have been widely investigated in
literature. Our homogenous sample might partially
mitigate the cultural variable of the matter. Further studies
will be needed to investigate this intricate evidence.

Age played a significant role in the willingness to access
Preventive Medicine, particularly if funded by the SSN.
Younger individuals were more inclined to access it. On
the other hand, those who wouldn’t access it (21.7%
“maybe”, 6.6% “unwilling”) perceived it as less useful
and impactful. Individuals who would seek Preventive
Medicine services even fee-based perceived it as highly
useful and impactful. This suggests that older age groups
might be more interested if cost considerations were not
a barrier.

Dendrogram analysis two clusters:

reveals one
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emphasizing broader themes, societal impact, and
the comprehensive role, and the other focusing on
individual engagement, preferences for health services,
and informational materials. This nuanced segmentation
highlights the need for tailored strategies in healthcare
policy and research initiatives. Most respondents
indicated an intermediate level of knowledge on
Preventive Medicine, with an interestingly high number
of HPMMDRs reporting their HPMRS not organizing
prevention interventions on the general population
or students. Individuals who received education on
Preventive Medicine, on par with those with silent
medical history, tended to consider themselves more
knowledgeable about prevention.

HPMMDRs from southern regions and islands showed
higher interest in the Preventive Physician figure and its
impact. Interestingly, this result might support previous
evidence on how populations’ dependence on health
services might be higher in less-served areas [38]. Italian
SSN allows ASL autonomy on prevention programs,
resulting in different levels of engagement [39], Older
infrastructures, limited professionals hinder preventive
interventions [40], with all Regions showing attendance
rates below the minimal standards to be in the South and
Islands areas [41].

Vaccination-related ~ variables  were  significantly
associated with SLIQ score (p < 0.001), indicating
greater adherence to vaccinations related to a higher
SLIQ score, in line with previous studies [42]. Doubting
on vaccines efficacy was associated with receiving
less prevention teaching (p = 0.026) and considering
the Preventive Physician less useful (p = 0.02). Data
highlighted a link between a positive medical history
and attitudes towards vaccination, differently from what
similar studies [43] reported. Moreover, those with a
positive medical history often had a positive family
medical history as well and consulted their GP in the
last 5 years. Conversely, those with a positive family
medical history tended to have higher vaccination and
consultations with Travel Physician rate.

Those who received fewer vaccinations, including
boosters and influenza vaccines, expressed more doubts
about COVID-19 vaccination, as previously stated in
other European studies [44].

Primary Care Specialists play a crucial role in improving
health outcomes [45] and trust in healthcare professionals
is linked to higher treatment satisfaction and willingness
to be treated [46]. COVID-19 pandemic highlighted the
importance of active communication between preventive
services, primary care providers, and the population [47].
Establishing trust, especially during emergencies, is
challenging but essential. Italy’s widespread network
of GPs played a vital role in promoting COVID-19
vaccination uptake [47], showcasing the impact of
physicians’ enthusiasm on patients’ perceptions of
reliability and adherence to therapies [48].

Responses support the significance of acquiring clinical
skills in prevention, with the question regarding the
importance of Hygiene and Preventive Medicine specialists
training in clinical skills receiving the highest average

SURVEY AMONG PRACTITIONERS ON A PREVENTIVE MEDICINE PHYSICIAN

score of 5.6 out of 6. However, a 2022 survey indicated
that Public Health physicians encounter difficulties in
positioning as Preventive Medicine practitioners [49].
With 92% of respondents expressing interest in
informational material on Preventive Medicine, the
study suggests the need for ongoing research. It
advocates strengthening the identity of Public Health
specialists through targeted studies and specialized
training for a more impactful contribution to global
health systems [50].

Our study offers substantial evidence to support policy
decisions, aligning with the emphasis on prevention in
Ministerial Decree 77/2022, “New models and standards
for Primary Care development in the National Health
System” [51] and in the allocation of funds in the
National Recovery and Resilience Plan [52].

STRENGTHS AND LIMITATIONS

This study stands out due to its unique approach,
providing a national platform for collaboration among
Health Professionals in Preventive Medicine and
Medical Doctors in Residency (HPMMDRs). Rigorous
survey design, question development, and the application
of a validated score ensure reproducibility. The
dendrogram distribution confirms internal coherence,
and collaboration among health specialists ensures a
comprehensive exploration of the subject.

Our study has limitations, including potential
participation bias in voluntary surveys and possible
selection bias due to online distribution among specific
regions. Uneven regional representation may affect
generalizability. The survey’s length and the need
for specific insights may have deterred participation.
Additionally, the lack of scientific validation requires
further studies for data validation.

conclusions

Our study reveals a strong interest and willingness to
learn, providing a promising foundation for advancing
this field in Public Healthcare. The findings emphasize
the need to support Preventive Medicine physicians
within Public Health services and advocate for the
continued development of our “Preventive Medicine
Physician” study team. Identifying shared priorities
can guide the establishment of standardized objectives,
and given the growing recognition of prevention’s
importance, concrete actions are needed for effective
interventions. Further studies are essential to support the
development of a robust Preventive Medicine Physician
figure.

Ethics approval

Approval for ethical review was not required for this
study, as the methods utilized in data collection and
analysis ensured the complete anonymity of participants.
Furthermore, only aggregated data was presented.



G. ALTAMURA ET AL.

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-
for-profit sectors. On behalf of the Working Group
on ‘“Preventive Medicine Physician” of the Medical
Residents’ Council of the Italian Society of Hygiene,
Preventive Medicine and Public Health (S.It.I).

Consent to participate

Not applicable.

Consent for publication

Not applicable.

Code availability

Not applicable.

Availability of data and material

The data that support the findings of this study are
available from the corresponding author upon reasonable
request.

Conflicts of interest statement

None.

Authors’ contributions

GA: Conceptualization, Methodology, Formal analysis,
Investigation, Resources, Data Curation, Writing-
Original draft preparation, Writing-Reviewing and
Editing, Visualization, Project Administration. AL:
Methodology, Resources, Data Curation, Writing -
Reviewing and Editing, Visualization. PF: Methodology,
Formal analysis, Investigation, Writing-Reviewing
and Editing. EL: Resources, Writing-Reviewing and
Editing, Visualization. GG: Writing-Reviewing and
Editing, Visualization. EL: Writing-Reviewing and
Editing, Visualization. MU: Investigation, Writing-
Reviewing and Editing, Visualization, Supervision,
Project Administration. MCN: Validation, Writing-
Reviewing and Editing, Visualization, Supervision,
Project Administration.

References
[1] Lane DS, Ross V, Chen DW, O’Neill C. Core competencies

for preventive medicine residents: Version 2.0. Am J Prev Med
1999;16:367-72. https://doi.org/10.1016/s0749-379700015-x.

[2] Crittenden F, Fang C. Introduction. Yale J Biol Med 2021;94:1-
3.

[3] Fehily CM, Bartlem KM, Wiggers JH, Wye PM, Clancy RV,
Castle DJ, Wilson A, Rissel CE, Wutzke S, Hodder RK, Colyvas
K, Murphy F, Bowman JA. Effectiveness of embedding a spe-
cialist preventive care clinician in a community mental health
service in increasing preventive care provision: a randomised
controlled trial. Aust N Z J Psychiatry 2020;54:620-32. https:/
doi.org/10.1177/0004867420914741.

[4] Limbachia J, Ajmeri M, Keating BJ, de Souza RJ, Anand SS.
Effects of lifestyle interventions on cardiovascular risk fac-
tors in South Asians: a systematic review and meta-analysis.
BMJ Open 2022;12:¢059666. https://doi.org/10.1136/bmjo-
pen-2021-059666.

[5] Bodai BI, Nakata TE, Wong WT, Clark DR, Lawenda S, Tsou
C, Liu R, Shiue L, Cooper N, Rehbein M, Ha BP, Mckeirnan A,
Misquitta R, Vij P, Klonecke A, Mejia CS, Dionysian E, Hash-
mi S, Greger M, Stoll S, Campbell TM. Lifestyle Medicine: A
Brief Review of Its Dramatic Impact on Health and Survival.
Perm J 2018;22:17-25. https://doi.org/10.7812/TPP/17-025.

[6] The Center for Public Health and Health Policy. The Eco-
nomic Impact of Prevention. Available at: https://health.uconn.
edu/population-health/wp-content/uploads/sites/210/2019/05/
UCONN_EconomiclmpactPrevention.pdf ~ (Accessed  on:
28/06/2024).

[7] Farag I, Howard K, Ferreira ML, Sherrington C. Economic
modelling of a public health programme for fall prevention.
Age Ageing 2015;44:409-14. https://doi.org/10.1093/ageing/
aful95.

[8] Brownson RC, Fielding JE, Maylahn CM. Evidence-based
public health: a fundamental concept for public health prac-
tice. Annu Rev Public Health 2009;30:175-201. https://doi.
org/10.1146/annurev.publhealth.031308.100134.

[91 Zhang Y, McDarby G, Seifeldin R, Mustafa S, Dalil S,
Schmets G, Azzopardi-Muscat N, Fitzgerald J, Mataria A,
Bascolo E, Saikat S. Towards applying the essential pub-
lic health functions for building health systems resilience:
A renewed list and key enablers for operationalization. Front
Public Health 2023;10:1107192. https://doi.org/10.3389/
fpubh.2022.1107192.

[10] Kumar S, Preetha G. Health promotion: an effective tool for
global health. Indian J community Med Off Publ Indian Assoc
Prev Soc Med 2012;37:5-12. https://doi.org/10.4103/0970-
0218.94009.

[11] Arah OA. On the relationship between individual and popula-
tion health. Med Health Care Philos 2009;12:235-44. https://
doi.org/10.1007/s11019-008-9173-8.

[12] Bircher J, Kuruvilla S. Defining health by addressing individ-
ual, social, and environmental determinants: new opportuni-
ties for health care and public health. J Public Health Policy
2014;35:363-86. https://doi.org/10.1057/jphp.2014.19.

[13] LiY, Fan X, Wei L, Yang K, Jiao M. The impact of high-risk
lifestyle factors on all-cause mortality in the US non-commu-
nicable disease population. BMC Public Health 2023;23:422.
https://doi.org/10.1186/s12889-023-15319-1.

[14] Zeng W, Li G, Turbat V, Hu G, Ahn H, Shen J. Optimizing pre-
ventive medicine to bridge the gap between clinical medicine
and public health for disease control in China: A lesson from
COVID-19. Prev Med (Baltim) 2021;143:106324. https://doi.
org/10.1016/j.ypmed.2020.106324.

[15] Lianov LS, Adamson K, Kelly JH, Matthews S, Palma M,
Rea BL. Lifestyle Medicine Core Competencies: 2022
Update. Am J Lifestyle Med 2022;16:734-9. https://doi.
org/10.1177/15598276221121580.

[16] Brusaferro S, Marcolongo A, Schiava F, Biggio L, Betta A, Buz-
zo A, Cinquetti S, Coin P, Dal Fior T, De Battisti F, De Marchi
C, De Noni L, Donatoni L, Ferraresso A, Gallo G, Gallo L, Gal-
lo T, Gottardello L, Menegon T, Minuzzo M, Paussi G, Pinna
C, Poli A, Rossato L, Sbroglio L, Simeoni J, Speccini M, Stop-

E26



(17]

[18]

[19]

(20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

[32]

pato U, Superbi P, Tardivo S, Urdich A, Valsecchi M, Zamparo
M. The role of the public health personnel in the Prevention
Department (in the Hygiene Services and Public Health Care
and Hygiene of Food and Nutrition): proposal for the future of
public health care. Ig Sanita Pubbl 2008;64:193-212.

de Belvis AG, Faggiano F, Baldasseroni A, Cerbo M, Tanzari-
ello M, Bucci S, Federici A, Cipriani F, Ricciardi W. The Italian
Network for Evidence Based Prevention: a new tool for decision
making in Public Health: Antonio Giulio de Belvis. Eur J Pub-
lic Health 2015;25:ckv174.035. https://doi.org/10.1093/eurpub/
ckv174.035.

Gillam S, Bagade A. Undergraduate public health education in UK
medical schools-struggling to deliver. Med Educ 2006;40:430-6.
https://doi.org/10.1111/j.1365-2929.2006.02444 x.

Walters R, Sim F, Schiller G. Mapping the public health work-
force I: A tool for classifying the public health workforce. Public
Health 2002;116:201-6. https://doi.org/10.1038/sj.ph.1900858.
Godwin M, Pike A, Bethune C, Bethune C, Kirby A, Pike A.
Concurrent and convergent validity of the simple lifestyle indi-
cator questionnaire. ISRN Fam Med 2013;2013:529645. https://
doi.org/10.5402/2013/529645.

Medici specializzandi, Available at: https://temi.camera.
it/leg19/post/medici-specializzandi-1.html ~ (Accessed  on:
28/06/2024).

Kelley K, Clark B, Brown V, Sitzia J. Good practice in the con-
duct and reporting of survey research. Int J Qual Heal care J
Int Soc Qual Heal Care 2003;15:261-6. https://doi.org/10.1093/
intghc/mzg031.

Salive ME, Parkinson MD. Preventive medicine residents:
a national survey. Am J Prev Med 1991;7:445-9. https://doi.
org/10.1016/S0749-379730885-7.

Widyahening IS, Thuraiappah DM, Han TM, Vidiawati D. Indo-
nesian primary care physicians profile in 2011: Did practicing
hours and conversion program for family medicine differentiate
their services and continuing medical education activities? Asia
Pac Fam Med 2014;13:16. https://doi.org/10.1186/s12930-014-
0016-x.

Yeazel MW, Lindstrom Bremer KM, Center BA. A validated
tool for gaining insight into clinicians’ preventive medicine be-
haviors and beliefs: the preventive medicine attitudes and activi-
ties questionnaire (PMAAQ). Prev Med (Baltim) 2006;43:86-
91. https://doi.org/10.1016/j.ypmed.2006.03.021.

AbdulRaheem Y. Unveiling the Significance and Challenges
of Integrating Prevention Levels in Healthcare Practice. J Prim
Care Community Health 2023;14:21501319231186500. https://
doi.org/10.1177/21501319231186500.

Starfield B, Shi L, Macinko J. Contribution of primary care to
health systems and health. Milbank Q 2005;83:457-502. https://
doi.org/10.1111/§.1468-0009.2005.00409.x.

Fowler T, Garr D, Mager NDP, Stanley J. Enhancing primary
care and preventive services through Interprofessional practice
and education. Isr J Health Policy Res 2020;9:12. https://doi.
org/10.1186/s13584-020-00371-8.

Kottke TE, Solberg LI, Brekke ML, Cabrera A, Marquez M.
Will Patient Satisfaction Set the Preventive Services Implemen-
tation Agenda? Am J Prev Med 1997;13:309-16. https://doi.
org/10.1016/S0749-379730181-8.

Jadotte YT, Lane DS. Core functions, knowledge bas-
es and essential services: A proposed prescription for the
evolution of the preventive medicine specialty. Prev Med
(Baltim) 2021;143:106286. https://doi.org/10.1016/j.
ypmed.2020.106286.

Shekhar R, Prasad N, Singh T. Lifestyle factors influencing
medical and nursing student’s health status at the rural health-
care institute. ] Educ Health Promot 2022;11:21. https://doi.org/
10.4103/jehp.jehp_206_21.

Castellini G, Bargeri S, Coclite D, D’Angelo D, Fauci AJ,
Punzo O, Napoletano A, Iannone P, Gianola S. Knowledge, at-

E27

SURVEY AMONG PRACTITIONERS ON A PREVENTIVE MEDICINE PHYSICIAN

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

titude and barriers of the Italian National Guidelines System
for the development of clinical practice guidelines: a cross-
sectional survey of registered scientific-technical societies.
Ann Ist Super Sanita 2022;58:269-76. https://doi.org/10.4415/
ANN_22_04_07.

Shahian DM. Measuring healthcare quality. Dtsch Med Wochen-
schr 2011;136:S57. https://doi.org/10.1055/5-0031-1286086.

Qumseya B, Goddard A, Qumseya A, Estores D, Draganov PV,
Forsmark C. Barriers to Clinical Practice Guideline Implemen-
tation Among Physicians: A Physician Survey. Int J Gen Med
2021;14:7591-8. https://doi.org/10.2147/1IGM.S333501.

Nawaz H, Petraro PV, Via C, Ullah S, Lim L, Wild D, Kennedy
M, Phillips EM. Lifestyle medicine curriculum for a preventive
medicine residency program: implementation and outcomes.
Med Educ Online 2016;21:29339. https://doi.org/10.3402/meo.
v21.29339.

Wang Y, Hunt K, Nazareth I, Freemantle N, Petersen I. Do men
consult less than women? An analysis of routinely collected UK
general practice data. BMJ Open 2013;3:¢003320. https://doi.
org/10.1136/bmjopen-2013-003320.

Ek S. Gender differences in health information behav-
iour: a Finnish population-based survey. Health Promot Int
2013;30:736-45. https://doi.org/10.1093/heapro/dat063.

Ursulica T. The Relationship between Health Care Needs
and Accessibility to Health Care Services in Botos 10.1016/j.
proenv.2016.03.035ani County-Romania. Procedia Environ Sci
2016;32:300-10. https://doi.org/10.1016/j.proenv.2016.03.035.

Riordino della disciplina in materia sanitaria, a norma dell’ar-
ticolo 1 della legge 23 ottobre 1992, n. 421. 1992. Available at:
https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:decreto.
legislativo:1992-12-30;502!vig= (Accessed on: 20/02/2025).

Ferre F, de Belvis AG, Valerio L, Longhi S, Lazzari A, Fattore
G, Ricciardi W, Maresso A. Italy: health system review. Health
Syst Transit 2014;16:1-168. Available at: https://iris.who.int/
bitstream/handle/10665/365363/9789289059305-eng.pdf (Ac-
cessed on 28/06/2024).

Zappa M, Screening ON. The National Centre for Screening
Monitoring Eighth Report. Available at: https://www.osservato-
rionazionalescreening.it/sites/default/files/allegati/8th.pdf (Ac-
cessed on 28/06/2024).

Miao Y, Zhang W, Li Y, Wu J, Xu D, Gu J, Wang M, Wei W,
Ye B, Miao C, Silver Tarimo C, Dong W. Association between
lifestyle and COVID-19 vaccination: a national cross-sec-
tional study. Front Public Health 2022:10:918743. https://doi.
org/10.3389/fpubh.2022.918743.

Holzmann-Littig C, Braunisch MC, Kranke P, et al. COVID-19
Vaccination Acceptance and Hesitancy among Healthcare
Workers in Germany. Vaccines (Basel) 2021;9:777. https://doi.
org/10.3390/vaccines9070777.

Fieselmann J, Annac K, Erdsiek F, Yilmaz-Aslan Y, Brzoska P.
What are the reasons for refusing a COVID-19 vaccine? A qual-
itative analysis of social media in Germany. BMC Public Health
2022;22:846. https://doi.org/10.1186/s12889-022-13265-y.

Birkhiduer J, Gaab J, Kossowsky J, Hasler S, Krummenacher
P, Werner C, Gerger H. Trust in the health care professional
and health outcome: a meta-analysis. PLoS One 2017;12:1-13.
https://doi.org/10.1371/journal.pone.0170988.

Petrocchi S, Iannello P, Lecciso F, Levante A, Antonietti A,
Schulz PJ. Interpersonal trust in doctor-patient relation: Evi-
dence from dyadic analysis and association with quality of dy-
adic communication. Soc Sci Med 2019;235:112391. https://
doi.org/10.1016/j.socscimed.2019.112391.

Contoli B, Possenti V, Minardi V, Binkin NJ, Ramigni M,
Carrozzi G, Masocco M. What Is the Willingness to Re-
ceive Vaccination Against COVID-19 Among the Elderly in
Italy? Data From the PASSI d’Argento Surveillance System.
Front Public Health 2021;9:736976. https://doi.org/10.3389/
fpubh.2021.736976.



[48]

[49]

G. ALTAMURA ET AL.

Beach MC, Roter DL, Wang N-Y, Duggan PS, Cooper LA. Are
physicians’ attitudes of respect accurately perceived by patients
and associated with more positive communication behaviors?
Patient Educ Couns 2006;62:347-54. https://doi.org/10.1016/].
pec.2006.06.004.

Fakolade AO, Al Abdul Kader AM, White DP, Adaralegbe A,
Burse NS. Public Health and General Preventive Medicine
Training: A National Survey. Prev Med reports 2022;26:101754.
https://doi.org/10.1016/j.pmedr.2022.101754.

[50]

[51]

[52]

Zweigenthal VEM, Pick WM, London L. Stakeholders’ per-
spectives on Public Health Medicine in South Africa. PLoS One
2019;14:e0221447. https://doi.org/10.1371/journal.pone.0221447.

Ministero della Salute. Regolamento recante la definizione di
modelli e standard per lo sviluppo dell’assistenza territoriale
nel Servizio sanitario nazionale. GU Serie Generale n.144 del
22-06-2022, 2022. Available at: https://www.gazzettaufficiale.
it/eli/id/2022/06/22/22G00085/SG. Accessed on 20/02/2025.

Presidenza del Consiglio dei Ministri. Piano nazionale di ripresa
e resilienza. Available at: https://www.governo.it/sites/governo.
it/files/PNRR.pdf. Accessed on 20/02/2025.

Received on February 29, 2024. Accepted on March 12, 2025.

Correspondence: Antonio Lorenzon, Department of Biomedical, Metabolic and Neural Sciences, University of Modena and Reggio Emilia

(Italy). E-mail: antoniolorenzon @unimore.it

How to cite this article: Altamura G, Lorenzon A, Fioretti P, Granvillano G, Guarise E, La Gatta E, Lorenzini E, Uncini M, Nurchus MC.
Italian Hygiene and Preventive Medicine Medical Doctor Residents’ interest in a Preventive Medicine Physician: a national survey. J Prev
Med Hyg 2025;66:E20-E30. https://doi.org/10.15167/2421-4248/jpmh2025.66.1.3211

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) license.
The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further infor-

mation: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en




Supplementary Materials

WORK GROUP

Our work group, established with the aim to precisely
define the professional profile of the Preventive Medicine
physician, consisted of HPMMDRs and was part of the
Italian HPMMDRSs network, named Medical Residents’
Council (Consulta degli Specializzandi), which is a
branch of the Italian Society of Hygiene, Preventive
Medicine and Public Health (Societa Italiana di Igiene,
Medicina Preventiva e Sanita Pubblica, SItI).

SEARCH STRINGS

e Section 2: (“survey” OR “questionnaire”) AND
((“health behaviours” OR “preventive behaviours”)
OR (“routine visits” OR “doctor visits”) OR
(“vaccination history” OR “‘vaccine compliance” OR
“booster doses” OR “vaccine boosters” OR “optional
vaccines” OR “recommended vaccines” OR
“influenza vaccination” OR “flu shot””) OR (“Travel
Medicine clinics” OR “travel vaccination™)).

e Section 3: (“Preventive Medicine” OR “preventive
care” OR “health promotion” OR “public health”) AND
(“community-oriented” OR “community-based” OR
“community health initiatives”) AND (“training” OR
“education” OR “clinical skills”) AND (“Preventive
Medicine” OR “hygiene”) AND (“education” OR
“training” OR “learning” OR “lessons”).

* Section4: (“survey” OR “questionnaire” OR “study”)
AND (“perspectives” OR “views” OR “attitudes”
OR “interests”) AND (“training” OR “knowledge”
OR “education”) AND (“health specialists” OR
“health experts” OR “health professionals” OR
“interns” OR “medical residents” OR “resident
medical practitioner*”) AND (“population health”
OR “public health”).

SURVEY DEVELOPMENT AND COMPOSITION

Demographics and Medical History

The survey collected demographic variables, including
age, gender, attended Public Health school, internship

SURVEY AMONG PRACTITIONERS ON A PREVENTIVE MEDICINE PHYSICIAN

year, place of origin, personal medical history, and family
medical history. These variables provided insights into
the characteristics and backgrounds of the participants.

Interest, Knowledge, and Compliance of Medical
Residents

The second section focused on HPMMDRs’ health
behaviours and vaccination history. It gathered
information on routine doctor visits, booster doses for
vaccines, compliance with optional and recommended
vaccines, annual influenza vaccination, travel medicine
consultations, and the use of the SLIQ score for lifestyle
assessment. These questions highlighted engagement
of participants with preventive measures and health
promotion.

Hygiene and Preventive Medicine Residency Schools’
Prevention Interventions

This part explored the preventive and health promotion
activities of participants’ HPMRSs. It inquired
about community-oriented and HPMMDRs-focused
initiatives, training on Preventive Medicine, education
on prevention-related concepts, and clinical skills
for Hygiene and Preventive Medicine specialized
physicians. The questions aimed to understand the scope
and significance of Preventive Medicine education
provided by the universities.

Level of Interest in Preventive Medicine

The last section examined HPMMDRSs’ interest in
Preventive Medicine and their perspectives on physicians
in Hygiene and Preventive Medicine. It covered self-
perceived training, the importance of education, the
usefulness of specialists in disease identification and
prevention, willingness to seek out specialists within or
outside the National Health Service (Servizio Sanitario
Nazionale, SSN), and the impact of these specialists
on population health. The section also addressed
participants’ interest in accessing informative materials
on Preventive Medicine.
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Fig. $1. Bar graph illustrating the number of voluntary booster vaccinations administered to the respondents.
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Fig. S2. Bar graph depicting the primary preventive measures implemented for university students and the general population within Ital-
ian Universities.
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Identification of Community Vaccine Hesitancy:
A Descriptive-Cross-Sectional Study
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Ssummary

Background. Vaccine hesitancy has become one of the ten global
health challenges to be addressed, given its increasing global
prevalence.

Aim. This study aimed to identify community vaccine hesitancy
and the factors influencing vaccine hesitancy in a provincial
center.

Methods. This descriptive cross-sectional research was con-
ducted with 215 adults seeking care at a family health center for
any reason. The data collection instruments included the Descrip-
tive Characteristics Questionnaire and the Vaccine Hesitancy
Scale. Determinants of vaccine hesitancy were examined through
multiple regression analysis (enter model). The STROBE (cross-
sectional research model) guidelines were employed for reporting
research data.

Results. Among participants, 35.3% had a bachelor’s degree or
higher, 62.3% were employed, and 76.7% had children. 71.2% of
the participants had not received education about vaccines, with

Introduction

One of the most critical public health practices among
primary preventive measures for preserving health,
promoting its enhancement, and preventing infectious
diseases is vaccination. It is estimated that vaccination
prevents 3.5-5 million deaths annually [1]. Despite
the recognized significance of vaccination in curbing
infectious diseases, global vaccine hesitancy has been
on the rise in recent years, leading to a decline in
immunization rates. The increase in vaccine hesitancy
and the decrease in immunization rates have resulted in a
surge in infectious disease cases in many countries, such
as the United States, the United Kingdom, Egypt, and
India, with notifications of various epidemic diseases,
particularly measles [2-6].

In response to the global increase in vaccine hesitancy,
the World Health Organization (WHO) established the
Strategic Advisory Group of Experts on Immunization
(SAGE) [7]. Addressing vaccine hesitancy has been
recognized as one of the ten global health challenges [8].
Concerns have been raised that if the current pace of
increase in vaccine hesitancy continues, immunization
rates may fall below critical levels within the next five
years, leading to the resurgence of infectious diseases
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only 45.6% considering all vaccines necessary and beneficial.
Additionally, 16.2% of the participants with children were iden-
tified as having under-vaccinated children. Belief in the neces-
sity and benefits of all vaccines (ff = -0.245, 95% CI: -4.715 to
-1.453), belief in making vaccination mandatory (8 = -0.137,
95% CI: -4.873 to -0.083), receiving the COVID-19 vaccine
(B =-0.169, 95% CI: -5.925 to -0.947), and receiving the flu vac-
cine (§ = -0.158, 95% CI: -3.828 to -0.429) were determined to be
protective against vaccine hesitancy. These variables explained
24.3% of vaccine hesitancy.

Conclusions. The assessment revealed that the community exhib-
ited moderate vaccine hesitancy and did not perceive all vaccines
as necessary and beneficial. Considering the impact of vaccines
on preventing infectious diseases, reducing disabilities, and pre-
venting deaths, it is recommended to provide information about
the seriousness of the diseases prevented by vaccines and the
importance of vaccines.

and potential epidemics and deaths [9]. Recognizing the
potential implications of vaccine hesitancy on significant
public health issues, SAGE has emphasized the need for
further research in this area [10].

Vaccine hesitancy can be influenced by diverse factors,
including the level of knowledge and awareness about
vaccines, past vaccination experiences, the influence
of prominent community figures, the activities of anti-
vaccine advocates, and accessibility to healthcare [10].
Notably, in contemporary times, a significant number of
individuals have limited exposure to vaccine-preventable
infectious diseases, and they focus more on the potential
side effects and safety risks of vaccines rather than
the severity of vaccine-preventable diseases [11]. The
increased use of the internet as a primary source of
information has facilitated the rapid spread of ‘vaccine
injury claims’ worldwide, causing vaccine hesitancy and
refusals within communities. Moreover, the promotion
and marketing of traditional and alternative medicine
products such as cupping therapy, acupuncture, honey,
pollen, royal jelly, and organic products instead of
vaccines have become more widespread, further causing
the rise in vaccine hesitancy [12, 13].

In Turkey, similar to the global trend, vaccine hesitancy
and refusals are on the rise [14]. Specifically, the
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percentage of children who havereceived all their vaccines
has decreased to 67%, and only 50% of 24-35-month-
old children have been vaccinated appropriately since
2013 [14]. Examining vaccine hesitancy and its reasons
is crucial for preventing infectious and epidemic diseases
and safeguarding public health [15]. In the context of this
study, it is deemed essential to explore the community’s
perspectives on vaccination and vaccine hesitancy. A
review of relevant literature on vaccine hesitancy in
Turkey reveals a predominant focus on investigating
parental vaccine hesitancy [15-17]. However, there is a
notable dearth of research addressing community-based
vaccine hesitancy and identifying its associated risk
factors [18], highlighting a significant gap in the existing
literature.
Given this background, the primary objective of this
study is to assess vaccine hesitancy in a provincial center
in Turkey and ascertain its influencing factors, thereby
contributing to the existing literature. The research
sought answers to the following questions:
1. What is the prevailing community perception
regarding vaccination?
2. What is the level of vaccine hesitancy in the
community?
3. What are the factors influencing vaccine hesitancy in
the community?

Methods

PURPOSE AND STUDY DESIGN

This research was designed as a descriptive cross-sectional
study to determine vaccine hesitancy and the influencing
factors among the community in a provincial center in
Turkey. The STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) guidelines were
used in the presentation of the research data [19].

STUDY SETTING AND PARTICIPANTS

The population of the study consisted of individuals aged
18 and above residing in the provincial center of Artvin,
Turkey. The reason for conducting the study in Artvin
was the absence of prior research on vaccine hesitancy in
this region, highlighting a gap in the existing literature.
The research was conducted at a primary healthcare
center frequently utilized by the community for their
healthcare needs. During the research process, adults
seeking services at the primary healthcare center for
any reason were invited to participate, and the research
was concluded with the inclusion of 215 adults. For data
analysis, multiple regression analysis was utilized. The
literature suggests that 10-20 data points are necessary
for each independent variable in multiple regression
analysis [20]. Consequently, the sample size in this study
is considered adequate for conducting the analyses.

DATA CoLLECTION ToOLS

The research data were collected using the Descriptive
Characteristics Questionnaire and the Vaccine Hesitancy
Scale.

Descriptive Characteristics Questionnaire

Prepared by reviewing the literature [15-22],
this questionnaire consists of three sections: a)
Sociodemographic Information Section, b) Childhood
Vaccination Section, and c¢) Individual Vaccination
Practices and Thoughts on Vaccines Section. The
Sociodemographic Information Section includes 8§
questions on some characteristics of the participants
such as age, gender, marital status, and employment
status. The Childhood Vaccination Section comprises
12 questions investigating parents’ administration of
childhood vaccinations and specific vaccines for their
children. The Individual Vaccination Practices and
Thoughts on Vaccines Section includes 12 questions
assessing participants’ education on vaccines, the most
frequently used source of information about vaccines,
following vaccine-related content on social media
platforms, receiving vaccinations for COVID-19,
Hepatitis A, tetanus, and influenza, as well as thoughts
on vaccine benefits and administration.

Vaccine Hesitancy Scale

The scale is a measurement tool developed by the SAGE
working group to determine parental vaccine hesitancy
regarding childhood vaccinations. It has undergone
validity and reliability studies by Shapiro et al.
(2018) [23]. The scale, adapted by Luyten et al. (2019) to
assess hesitancy towards all vaccines in the community,
has been validated for Turkish culture by Yilmaz et al.
(2021). The Turkish version of the scale is reported to
be a valid and reliable measurement tool for identifying
vaccine hesitancy in the community. The scale consists
of a total of 9 items rated on a five-point Likert scale (1:
strongly disagree, 5: strongly agree). There is no cut-off
point for the scale, and the total score ranges from 9 to
45. An increase in the total score on the scale indicates
a decrease in vaccine hesitancy. The Cronbach’s Alpha
for the scale was reported as 0.874 [22]. In this study, the
Cronbach’s Alpha was calculated as 0.835.

DATA COLLECTION PROCEDURE AND INCLUSION
CRITERIA

The data were collected by the researchers between June
1, 2023, and September 30, 2023. Adults aged 18 and
above, seeking services at the family health center for
any purpose, were informed about the research theme
and procedures, and subsequently, they were invited
to take part in the study. Those adults who willingly
volunteered to participate were provided with the data
collection instruments and subsequently incorporated
into the research. The response time for completing the
data collection tools was 4-5 minutes, and the research
data were collected after obtaining ethical committee
and institutional approval.

DATA ANALYSIS

The research data were analyzed using the Statistical
Package for Social Sciences (SPSS) 25.0 software.
Descriptive statistics, including number and percentages,
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VACCINE HESITANCY OF COMMUNITY

Tab. I. Sociodemographic characteristics of the participants (n: 215)..

Characteristics Number | Percentage Characteristics Number | Percentage

Level of Education Place of residence

Primary or middle school 76 355 City 170 791
High school 63 29.3 Town 31 14.4
Bachelor’s degree or above 76 35.3 Village 14 6.5
Perceived income ) !

Income lower than expenses 35 24.2 Presence of social security

Yes 178 82.8

Income equal to expenses 124 57.7 NO 37 172
Income higher than expenses 39 18.1 '
Family type Experiencing difficulty in accessing

Nuclear family 174 80.9 healthcare services

Extended family 28 13.0 Yes 24 11.2
Single-parent family 13 6.0 No 191 88.8
Employment status Presence of children

Yes 134 62.3 Yes 166 77.2
No 81 37.7 No 49 22.8
Tab. II. Childhood Vaccination Practices of Parents (n: 166).

Characteristics Number Percentage Characteristics Number Percentage

Incomplete Vaccination CPV

Yes 27 16.3 Yes 146 88.0
No 139 83.7 No 20 12.0
Vaccination card MMR vaccine

Present 86 51.8 Yes 162 97.6
Not present/lost 80 48.2 No 4 24
Special vaccination Oral polio vaccine

Yes 53 31.9 Yes 152 91.6
No 113 68.1 No 14 8.4
Hepatitis B vaccine Tetanus vaccine

Yes 155 93.4 Yes 159 96.4
No 11 6.6 No 6 3.6
BCG vaccine Hepatitis A vaccine

Yes 163 98.2 Yes 157 94.6
No 3 1.8 No 9 5.4
Pentavalent vaccine Chickenpox Vaccine

Yes 147 91.6 Yes 160 96.4
No 18 8.4 No 6 3.6

BCG: Tuberculosis vaccine, CPV: Conjugate pneumococcal vaccine, MMR: Measles, mumps, rubella vaccine.

were utilized for the evaluation of descriptive data. The
distribution of the total scores of the Vaccine Hesitancy
Scale was assessed using the Kolmogorov-Smirnov test,
and it was determined that the assumptions of normal
distribution for the dataset were met, allowing for the use
of parametric tests. Multiple regression analysis (enter
method) was employed to examine the determinants of
vaccine hesitancy. Categorical variables included in the
model were transformed into dummy variables (with
zero as the reference), and protective factors for vaccine
hesitancy were investigated. There were no missing
data in the research, and no data imputation methods
were employed. A significance level of p < 0.05 was
considered in the interpretation of all analysis results.

Ethical Considerations

Prior to the research, ethical committee approval
(Number: E-18457941-050.99-68822, Date: 01.11.2022)
and institutional approval (Number: E-17720518-
514.01.02-216530312, Date: 29.05.2023) were obtained.
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Before initiating the study, participants were informed
about the research and its content, and their consent was
obtained. This research was conducted in accordance
with the principles of the Helsinki Declaration.

Results

Of the participants, 35.3% have a bachelor’s degree or
higher, 62.3% are employed, and 76.7% have children
(Tab. I). The average age of the participantsis 41.7 + 12.4
(Min: 19, Max: 71), and the average number of children
is 2.5 = 1.6 (Min: 1, Max: 5).

Regarding the immunization status of the participants’
children, it was found that 16.3% of the children
were incompletely vaccinated, 48.2% did not have
a vaccination card, and 31.9% had received special
vaccinations for their children (Tab. II).

The analysis of the participants’ vaccine knowledge
and certain vaccination practices revealed that 71.2%
had not received any education about vaccines, 33%
acquired vaccine information from social media, and
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Tab. IlI. Participants’ Sources of Vaccine Information, Thoughts on Vaccines, and Certain Vaccination Practices (n: 215).

Characteristics Number | Percentage Characteristics Number | Percentage

Receiving Vaccine Education Willingness to Receive Vaccine

Yes 62 28.8 Education

No 153 71.2 Yes 128 59.5
No 87 40.5

Obtaining Vaccine Information Following the Official Accounts of

from Social Media Public Institutions on Social Media

Yes 71 33.0 Yes 79 36.7

No 144 67.0 No 136 63.3

Receiving Vaccine Information Vaccine Information Source

from Primary Healthcare Doctors and Nurses 100 46.5

Yes 158 73.5 WHO and Ministry of Health 33 15.3

No 57 26.5 Internet and Social Media 46 21.4
Newspaper, Magazine, TV 36 16.7

Tetanus vaccine Flu vaccine

Yes 167 77.7 Yes 69 321

No 48 22.3 No 146 67.9

Hepatitis A vaccine COVID-19 vaccine

Yes 111 51.6 Yes 192 89.3

No 104 48.4 No 23 10.7

Thoughts on vaccines Thoughts on Mandatory Vaccine

All beneficial and necessary 98 45.6 Administration

Beneficial but not necessary 100 46.5 Should be mandatory 185 86.0

Not beneficial and not necessary 7 33 Should be optional 30 14.0

| have no opinion 10 4.7

46.5% considered healthcare professionals, particularly
doctors and nurses, as their primary source of vaccine
information. Furthermore, 77.7% of participants received
tetanus vaccination, and 32.1% were administered
influenza vaccination. Regarding vaccine attitudes, only
45.6% believed that all vaccines were necessary and
beneficial, while 86% expressed the view that vaccine

administration should be a mandatory practice (Tab. III).
The participants’ mean score on the Vaccine Hesitancy
Scale (VHS) was determined to be 30.6 + 6.3. The
determinants of vaccine hesitancy were explored through
multiple regression analysis. The belief that all vaccines
are necessary and beneficial (8 = -0.245) contributed
to a decrease of 3.0 points. Additionally, the belief that
vaccine administration should be mandatory (8 =-0.137)
led to areduction of 2.4 points. Receiving the COVID-19
vaccine (5 = -0.169) resulted in a decrease of 3.4 points
while receiving the flu vaccine (8 =-0.158) contributed to
a reduction of 2.1 points. Overall, these factors resulted
in a lower total scale score. The model explains 24.3% of
the variance in vaccine hesitancy (Tab. IV).

Discussion

Vaccines stand as one of the most effective public health
interventions, contributing to numerous successes
in the history of medicine. Despite the multitude of
achievements attributed to vaccines, coupled with
statistically validated outcomes, there is a growing
global trend of vaccine hesitancy, resulting in a reduction
in vaccination rates [6]. Recognizing that vaccine
hesitancy and refusals can result in significant public
health issues, the Strategic Advisory Group of Experts

on Immunization (SAGE) emphasizes the importance
and necessity of further research on the subject [10].
This research, conducted in an urban center, aimed to
investigate the community’s perspectives on vaccines,
vaccine hesitancy, and the factors influencing them.
The study revealed that factors such as education level,
perceived income, and place of residence did not emerge
as determinants of vaccine hesitancy. While existing
literature frequently emphasizes the significance
of sociodemographic characteristics in vaccine
hesitancy [2, 3, 15], the observed disparity in this study’s
results is attributed to the prevalent and widespread
nature of vaccine hesitancy within the community.

The research revealed that getting flu and COVID-19
vaccines is a protective factor against vaccine hesitancy.
The literature reports that adults who receive vaccines tend
to have lower vaccine hesitancy [2, 4, 24]. The analysis
of the SAGE vaccine hesitancy continuity matrix reveals
that vaccine hesitancy and vaccine demand are inversely
related, indicating that an increase in vaccine hesitancy
leads to a decrease in vaccine demand [25]. The research
findings indicate that adults who choose to get vaccinated
demonstrate increased awareness of the individual
health advantages associated with vaccination, leading
to reduced vaccine hesitancy and greater acceptance
of vaccine applications. Additionally, the optional and
fee-based administration of these vaccines in adulthood
implies that individuals possess knowledge about these
vaccines and their associated benefits. Considering
the effectiveness of vaccination in reducing infectious
diseases, it is recommended to provide information about
the benefits of vaccines and increase awareness about
the gains achievable through individual vaccination.
Moreover, it is anticipated that such information will be
effective in reducing vaccine hesitancy.
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Tab. IV. Determinants of vaccine hesitancy (enter model).

VACCINE HESITANCY OF COMMUNITY

Unstandardized
Independent variables Coefficients B t p 95.0% CI
B SE

;f)\g/lec))f education (0: Bachelor’s degree and 1379 0872 0105 1581 0115 13,099 — 0,340
Perceived income (0: Income higher than
expenses) 1.379 1.009 0.108 1.742 0.083 3.749 - 0.232
Place of residence (0: Village) -0.849 1.583 -0.033 -0.536 0.592 -3.970-2.272
Having received training on vaccines (0: Yes) -1.39 0.909 -0.101 -1.530 0.117 -3.183 - 0.401
Having received COVID-19 vaccine (0: Yes) -3.436 1.262 -0.169 -2.722 0.007 -5.925 --0.947
Having received tetanus vaccine (0: Yes) 0.078 1.080 0.005 0.072 0.943 -2.051 - 2.206
Having received Hepatitis A vaccine (0: Yes) -0.135 0.913 -0.011 0.148 0.883 -1.935 - 1.665
Having received flu vaccine (0: Yes) -2.128 0.863 -0.158 -2.469 0.014 -3.828 --0.429
Vaccine practices (0: Beneficial and all necessary) -3.084 0.827 -0.245 -3.728 <0.001 -4.715 - -1.453
Thoughts on vaccine administration (0:
Mandatory) -2.478 1.215 -0.137 -1.339 0.043 -4.873 -0.083

Cl: confidence interval; SE: standard error; p: standardized regression coefficient.
Durbin-Watson = 1.943; F = 10.808, p < 0.001; R = 0.517, R2 = 0.268 Adjusted R2 = 24.3%

* The significance level was accepted as p < 0.05.

The current study unveiled that the community acquires
information about vaccines through the internet/social
media (21.4%) and television/newspapers (16.7%),
with a relatively low percentage following official
social media accounts (36.7%). These findings highlight
deficiencies in accessing reliable sources of information
about vaccines within the community. Moreover, the
limited number of participants who received education
about vaccines implies educational and informational
gaps in the community’s understanding of vaccines. It
is reported in the literature that individuals who receive
information about vaccines from sources other than
healthcare professionals, and those who use social
media and the internet as information sources, tend to
have higher vaccine hesitancy [26, 27]. Misinformation
and disinformation about vaccines are among the most
significant reasons for vaccine hesitancy and refusal
among parents and adults [17, 28]. Moreover, false
information disseminated through social media and the
internet can quickly reach large audiences, posing a
greater risk for vaccine hesitancy and refusal [29]. In this
context, conducting education and awareness campaigns
to ensure that the community receives information about
vaccines, supporting the ability to access accurate and
reliable information, and providing guidance on how to
access reliable information are crucial.

The study revealed that some participants have children
with incomplete vaccinations. Several studies in Turkey
have identified under-vaccination concerning childhood
immunizations [9, 15]. National-level investigations
also indicate prevalent cases of under-vaccination in
children [14]. To ensure the success of vaccination
programs and control infectious diseases, achieving
high immunization coverage within the community
is paramount. A decrease in immunization coverage
jeopardizes community immunity, escalating the risk
of infectious diseases. Hence, maintaining adequate
immunization coverage is vital for preventing infectious
diseases and safeguarding public health [6]. In this
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context, it is recommended to explore the reasons behind
rejected or delayed vaccine applications, assess the
factors contributing to vaccine hesitancy, and provide
information about the diseases these vaccines protect
against, along with potential consequences when
vaccines are not administered.

The most significant finding of the study is that the belief
in the necessity of vaccines plays a pivotal role in vaccine
hesitancy. The findings underscore that the perception
that vaccines are both beneficial and indispensable serves
as a safeguarding element against vaccine hesitancy
within society. Vaccination is one of the most effective
public health interventions, and since the discovery
of vaccines, the incidence of infectious diseases and
related deaths has sharply declined. However, these
successful outcomes have led to the paradox of vaccines
becoming victims of their own success. In communities
that have not experienced infectious diseases and related
disabilities and deaths, the perception has emerged that
vaccines are unnecessary and not beneficial [21, 30].
Furthermore, misinformation about vaccines shared on
social media, along with vaccine opposition narratives
disseminated by non-experts and public figures, has
contributed to the belief that vaccines are not beneficial
or even harmful [27, 28, 31]. The literature suggests
that individuals who believe in the benefits of vaccines
and exhibit positive attitudes towards vaccinations are
less likely to experience vaccine hesitancy [32, 33].
Considering the association between vaccine
hesitancy, increasing vaccine refusals, and decreasing
immunization rates, providing information about the
severity of infectious diseases and the benefits of
vaccines and organizing educational programs can be
crucial in supporting the belief in the benefits of vaccines.
Additionally, highlighting the successes achieved in
diseases like smallpox, polio, and rabies through the
discovery of vaccines can contribute to reinforcing the
belief in the necessity and benefits of vaccines.



D.S. YORULMAZ DEMIR

Limitations

While this research contributes to the existing literature,
it comes with certain limitations. Primarily, the study
was confined to a single city center, and data collection
was limited to a specific healthcare institution. Another
constraint is that the data collection period coincided
with the summer, potentially resulting in the absence of
residents due to reasons such as holidays. Additionally,
the city’s tourism resources may attract individuals
from different cities and regions, including those
who do not reside in the central city. This poses a
limitation as the research group may not fully represent
the entire population of the city. Consequently, the
research findings may not be entirely generalizable to
the broader population. Despite these limitations, the
results of the research are crucial in shedding light on
vaccine hesitancy within the community, the perception
that vaccines are harmful and unnecessary despite
vaccination achievements, and the necessity for vaccine-
related information and education.

Conclusions

In this study conducted in a city center in Turkey to
determine the vaccine hesitancy within the community
and the influencing factors, it was concluded that the
community has a moderate level of vaccine hesitancy.
A significant portion of the community was found to
believe that vaccines are not beneficial and are harmful.
A substantial part of the community, around one-third,
has not received any education about vaccines, and a
portion of their children is incompletely vaccinated.
The study identified that individual vaccine acceptance
and the belief that vaccines are beneficial and necessary
serve as protective factors against vaccine hesitancy.
The research findings align with existing literature
and contribute to the literature. Considering that the
belief in the usefulness and necessity of vaccines
serves as a protective factor against vaccine hesitancy,
it is recommended to increase awareness about the
seriousness of infectious diseases and the benefits of
vaccines through informative campaigns. Emphasis
should be placed on obtaining information about
vaccines from healthcare professionals such as doctors
and nurses, as well as official organizations like the
World Health Organization and the Ministry of Health,
instead of relying on information from social media,
neighbors, or relatives. Future research could focus on
evaluating the impact of vaccine education programs on
vaccine hesitancy within the community.
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summary

The changing scenarios in healthcare in recent years under-
score the need to promote diverse, articulated, and complex care
approaches capable of paying greater attention to people’s vul-
nerability and responding to multiple care needs. A multidimen-
sional approach to healthcare also suggests a review of the role
that pharmacies can assume within the healthcare system, with
particular regard to the possibility of creating a relational space
with the citizen aimed at strengthening the fiduciary relationship

Introduction

SCIENCE AND HUMANITY

The various health emergencies that periodically occur
in our society have highlighted the necessity for effective
public health interventions with a global vision, fostering
alliances and involving multiple contexts. This requires
the utilization of diverse health and non-health skills and
professionals, following an intersectoral approach [1, 2].
For some time, medicine has recognized the importance
of engaging with and enriching itself through
contributions from other sciences. This integration aims
to better humanize health services, emphasizing the
centrality of the patient in their functional choices and
psycho-physical well-being [3, 4].

This acknowledgment has led to a gradual acceptance
of the systemic view of the patient and a reevaluation
of the role that a strong relationship and effective
communication play in the therapeutic context. Notably,
in Italy, the significance of attentive, sensitive, and
welcoming communication in the care relationship has
been explicitly recognized in a national law (Law No.
219 of 2017, “Regulations on Informed Consent and
Advance Treatment Provisions”).

This law establishes that “communication time is care
time,” representing a significant innovation by legally
endorsing an ethical approach grounded in recognizing
the importance of a systemic and comprehensive view
of the person, founded on listening, relationship, and
proximity, as well as on the recognition of the growing
attention towards the will of the minor [5, 6].

with him or her and promoting greater user empowerment in ther-
apy adherence.

The promotion of this ethically relevant service could yield sev-
eral benefits: greater protection of public health, rationalization
of public spending, and shifts in the demand for healthcare ser-
vices. This paper aims to illustrate some socially and ethically
relevant aspects of collaboration between pharmacists, general
practitioners, and pediatricians of free choice.

Not coincidentally, this principle has been incorpora ed
into a provision already existing for years within the
Medical Deontology Code [7, 8]. The legal recognition
is reinforced by explicit legislative provisions for the
specific university training of physicians and health
professionals in relationship and communication with
patients, aimed at acquiring competence based on
specific knowledge and skills.

Similar to physicians, patient education and
information represent an essential ethical component
of the pharmacist’s activity. Given the continuity
and consistency of the counseling relationship that
often occurs with their clients, pharmacists can play
a particularly significant role in promoting proactive
health behaviors.

To emphasize the ethical and educational aspects over
the commercial side, pharmacists can engage in various
practical activities. For example, they can regularly host
workshops or seminars focused on patient education,
covering topics like disease prevention, proper
medication use, and lifestyle changes, thus promoting a
more community-oriented and participatory approach to
health. Furthermore, offering personalized medication
therapy reviews helps patients better understand their
treatments, enhancing therapeutic adherence and
effectively addressing their specific needs. Another
crucial element is active participation in health promotion
campaigns, such as vaccination initiatives or preventive
screenings, while also providing tailored consultations
based on community requirements.

Simultaneously, the complexity of providing adequate
responses to the growing demand for health, the
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progressive increase in life expectancy, and the
continuous rise of chronic diseases, in the face of limited
resources, necessitate the identification of articulated
and multifaceted approaches, as well as new models of
relationships among different health professionals. This
is particularly relevant between general practitioners
(GPs) and pharmacists.

In the peculiar situation of vulnerability experienced
by individuals facing illness, where discomforts can
be exacerbated by multiple contingencies (age, strong
emotionality, absence/shortage of family and friend
networks, loneliness, comorbidity, etc.), patients need
to express requests, doubts, uncertainties, and emotions
to competent and easily accessible professional
practitioners. These professionals should provide
support and guidance in their care, offering clear and
understandable information and instructions.

For these reasons, it is crucial to benefit from the
support of professionals with solid communicative
skills (linguistic, paralinguistic, kinesic, proxemic,
performative, socio-cultural, etc.) and relational skills.
These professionals can promote and support local
community-based medicine capable of addressing
and meeting the vulnerabilities and loneliness of a
significant portion of the population lacking familial or
social support networks. Often, these individuals do not
find attention and listening when in need.

In this new multidimensional approach to healthcare,
based on the integration of scientific and humanistic
expertise, attention has grown towards counseling skills
considered essential for ensuring optimal therapeutic
outcomes. Simultaneously, counseling plays a crucial
role in empowering the patient as the main actor in
managing their health, rather than being a passive
recipient of treatments.

Rollo May, considered one of the most important
representatives of humanistic-existential psychology
and, along with Carl Rogers, Abraham Maslow,
and Thomas Gordon, one of the founding fathers of
counseling, defines the counselor through his goal: “The
counselor’s task is to assist the client in the search for
their true self and then to help them find the courage to
be that self” [9]. This non-directive approach is based
on the recognition of the latent capacity of the human
being, albeit not manifested, to understand oneself
to the extent required for solving one’s problems. It
also acknowledges the capacity to reorganize one’s
personality to achieve the level of satisfaction necessary
for proper functioning.

The counselor’s task, therefore, is to foster the
development and utilization of the potentialities inherent
in the person assisted, using the tools of listening and
dialogue. The goal is to accompany the person in self-
discovery and aid them in overcoming personality issues
that prevent them from fully and freely expressing
themselves in the external world.

Counseling finds application in various healthcare
settings, particularly in genetic disease centers, oncology
facilities, and coronary units [10-12].

Moreover, counseling represents one of the most important
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services that the pharmacist, freed from a merely technical
role, can offer to enhance personal resources, especially
for those who are more vulnerable, such as the elderly,
disabled individuals, and those who, for various reasons,
require special attention and protection.

The increasing role of pharmacists in providing
counseling and collaborating with general practitioners
has undoubtedly expanded their responsibilities.
However, it is essential to recognize that this increased
workload, along with the additional time required for
counseling and coordination, needs to be adequately
compensated [13-15].

Failure to address this aspect could risk undermining
the sustainability of these expanded roles within the
healthcare system.

To further substantiate the value of pharmacists’
contributions, a cost-benefit analysis should be
conducted, exploring the long-term economic and
health advantages of these services. Such analysis
should consider not only the potential cost savings
achieved through improved medication adherence
and reduced hospitalizations but also the investment
needed for the continuous and specific professional
development required for pharmacists to stay updated
and effective in their roles.

Additionally, recognizing the financial impact of
expanded responsibilities on pharmacists’ professional
commitments is crucial. Adequate compensation and
funding for continuous education initiatives are essential
to ensure pharmacists can provide high-quality, patient-
centered services without facing undue financial or
professional strain.

This financial and professional recognition would
ensure the sustained integration of pharmacists into the
broader healthcare framework, enabling them to provide
high-quality, patient-centered services while addressing
the challenges associated with their expanded scope of
practice.

However, as pharmacists take on a more active role in
counseling patients, it is essential to acknowledge the
ethical and medico-legal challenges that may arise in
this context.

One of the primary concerns is the risk of overstepping
professional boundaries, as pharmacists must be careful
to provide guidance without encroaching on areas that
fall strictly within the physician’s domain, such as
medical diagnosis or treatment decisions. Without clear
distinctions, there is a potential for legal repercussions,
making it crucial for pharmacists to adhere to well-
defined professional limits. Another significant challenge
is ensuring confidentiality during counseling sessions,
particularly in open pharmacy settings The increasing
role of pharmacists in providing counseling and
collaborating with general practitioners has undoubtedly
expanded their responsibilities. However, it is essential
to recognize that this increased workload, along with the
additional time required for counseling and coordination,
needs to be adequately compensated. Failure to address
this issue could jeopardize the sustainability of these
expanded roles within the healthcare system.
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To further demonstrate the value of pharmacists’
contributions, a cost-benefit analysis should be conducted
to explore the long-term economic and health advantages
of these services. This analysis should consider not only
the potential cost savings achieved through improved
medication adherence and reduced hospitalizations but
also the investment needed for continuous and specific
professional development to ensure that pharmacists
stay informed and effective in their roles.

Additionally, acknowledging the financial impact of
expanded responsibilities on pharmacists’ professional
commitments is crucial. Adequate compensation and
funding for continuous education initiatives are essential
to ensure that pharmacists can provide high-quality,
patient-centered services without facing undue financial
or professional strain. This financial and professional
recognition would facilitate the sustained integration
of pharmacists into the broader healthcare framework,
enabling them to offer high-quality services while
addressing the challenges related to their expanded
scope of practice.

As pharmacists take on a more active role in counseling
patients, it is important to acknowledge the ethical and
medico-legal challenges that may arise in this context.
One primary concern is the risk of overstepping
professional boundaries. Pharmacists must be careful
to provide guidance without encroaching on areas that
strictly belong to physicians, such as medical diagnosis
or treatment decisions. Without clear distinctions, there
is potential for legal repercussions, making it crucial
for pharmacists to adhere to well-defined professional
limits.

Another significant challenge is ensuring confidentiality
during counseling sessions, particularly in open
pharmacy settings where private conversations can be
inadvertently overheard. Protecting sensitive patient
information is fundamental to maintaining trust and
complying with privacy regulations.

Pharmacists must also navigate potential conflicts of
interest, especially when advising patients on products
that may provide financial incentives. Maintaining
neutrality and prioritizing patient well-being over
commercial interests is essential to uphold the ethical
integrity of the profession. To effectively mitigate these
risks, pharmacists should adopt standardized protocols
that clearly define the scope of their counseling role,
helping patients understand the distinction between
pharmaceutical guidance and medical consultation.
Additionally, ongoing professional training in ethics,
communication, and legal compliance will be vital
in helping pharmacists address these challenges
with confidence and professionalism. where private
conversations can be inadvertently overheard. The
ability to protect sensitive patient information is
fundamental to maintaining trust and complying with
privacy regulations.

Furthermore, pharmacists must navigate potential
conflicts of interest, particularly when advising patients
on products that may provide financial incentives.
Maintaining neutrality and prioritizing patient well-

being over commercial interests is essential in
upholding the ethical integrity of the profession. To
effectively mitigate these risks, pharmacists should
adopt standardized protocols that clearly define the
scope of their counseling role and ensure that patients
fully understand the distinction between pharmaceutical
guidance and medical consultation. Additionally, ongoing
professional training in ethics, communication, and legal
compliance will be vital in helping pharmacists address
these challenges with confidence and professionalism.

THE ROLE OF COUNSELING IN PHARMACY

In pharmacy, the role of the counselor can be defined
as follows: “It means pharmacists talking with patients
and listening to them about the medications and the
lifestyle modifications they are intended to take, in
order to educate them about medications and lifestyle-
related issues and to help them get the most benefit from
therapy... There are both helping and educational goals
of patient counseling in pharmacy...” [16].

In recent years, pharmacists have significantly
expanded and diversified the care services offered to
users, healthcare companies, and physicians, thereby
becoming an increasingly central profession in the
multidisciplinary configuration of quality healthcare.
While in the past, the pharmacist’s activity was primarily
confined to the laboratory for galenic preparation or
the sale of drugs and therapeutic products, today, the
pharmacist also plays a key role as a consultant in
the distribution of medicines, the use of devices, and
necessary lifestyle changes. In this context, their activity
takes on strong ethical significance, engaging their
professionalism and moral responsibility in safeguarding
the health of those who seek their assistance.

The increasing clinical focus on the patient, as opposed to
a drug-centered approach, has progressively brought the
pharmacist into closer contact with both the patient and
other healthcare professionals, fostering a relationship
of constant interaction. Beyond the perspective of
mere commercial activity, the professionalism of the
pharmacist necessitates a profound understanding of
the patient’s personal issues, as well as a commitment
to fundamental ethical aspects related to the life and
dignity of the human person.

The opportunity to establish a “space of communication”
and listening with the citizen, aimed at cultivating an
ongoing, relational, and trusting relationship, supports
the patient in their pharmacological pathway. This
approach aligns with the growing sensitivity towards
a care model centered on the individual, emphasizing
respect for the person’s cultural, social, and belonging
background, and, more broadly, advocating for the
humanization of care.

In a society characterized by diversity and a plurality of
values and cultural references, access to a personalized
care and support service for one’s therapeutic journey,
based on the uniqueness of the relationship, can serve as
a crucial tool for overcoming inequalities and promoting
well-being.

Indeed, the growing attention to the ethics of care and
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a multidimensional view of the person necessitates
a network of material and relational support that
can establish a territorial medicine of proximity.
This approach is closer, more capable of protecting,
and providing for care needs through articulated,
differentiated, and integrated supports.

In Italy, the Ministry of Education, University and
Research, in collaboration with the Ministry of Health,
introduced patient counseling during drug dispensing
as one of the compulsory professionalizing activities
within Hospital Pharmacy. This was outlined in the
Interministerial Decree no. 68 dated February 4,
2015, concerning the reorganization of healthcare
specialization schools.

Furthermore, international literature provides extensive
and significant evidence supporting the importance of
counseling in the pharmacist profession, both in hospital
and community settings [17].

Similar to the necessity for physicians to integrate “to
cure” with “to care,” for pharmacists, it is essential to
transition from an approach based on compliance to
one founded on adherence. This shift aims to achieve
therapeutic recognition and reconciliation.

The increasing prevalence of drugs, including
generics, the frequent presence of comorbidities,
and polypharmacotherapy, often involving multiple
healthcare professionals operating in different settings
(hospital/private/practice/outpatient) and providing
different prescriptions, leads to increased complexity in
therapy management. This complexity easily generates
doubts and uncertainties. In this context, the pharmacist
can be a privileged and competent interlocutor,
providing all the necessary and accurate information
about prescribed medications, potential side effects,
their optimal management, and the adoption of healthy
behaviors.

Simultaneously, having access to a space for listening and
attention outside the traditional healthcare environment
can be perceived as more protected. This can encourage
patients to freely express various issues that could impact
the correct adherence to therapy.

The pharmacist, when adequately trained in active
listening to the patient’s needs, values, and cultural
background, can effectively integrate with other
healthcare professionals. This integration helps in patient
care, supporting individuals in making responsible
choices regarding their treatment.

Farsaei et al. demonstrated how clinical pharmacist
education sessions and medication adherence programs
(utilizing pillboxes, diary logs, and follow-up calls) were
helpful in significantly reducing average glucose levels
in 2011 [18]. Additionally, Ibrahim et al. presented
high-quality evidence of the impact of telepharmacy on
COVID-19 patients’ access to pharmaceutical care and
safe medication dispensing [19].

Research indicates that patients suffering from chronic
diseases are at a higher risk of medication errors [20].
Non-adherence to medication not only affects their health,
leading to reduced desired effects and adverse events
such as disease exacerbation, increased hospitalizations,
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decreased quality of life, and elevated mortality rates,
but also impacts healthcare systems through inefficient
resource utilization and increased expenditure resulting
from the consequences of non-adherence [21-24].
Eliasson et al. demonstrated that in clinical practice, up
to 50 percent of patients do not take their medications
as prescribed. Non-adherence accounts for up to 48% of
asthma deaths, an 80% increase in the risk of death from
diabetes, and a 3.8-fold increase in the risk of death in
the year following a heart attack [25].

Data from the New England Health Care Institute
indicate that 75% of Americans face difficulties taking
their medications as prescribed, and this behavior reflects
in healthcare costs amounting to billions of dollars [26].
Nonadherence results in approximately 125,000 deaths
per year in the United States [27].

According to the AIFA report, the Italian drug agency,
therapeutic categories with the highest percentages
of nonadherents are uric acid inhibitor drug therapy
(87.5%), statin therapy (41.6%), and antidepressant
drug therapy (40.1%). Moreover, it has been observed
that for treatment with statins, antihypertensive drugs,
antiosteoporotic drugs, and antidepressants, both
adherence and persistence to therapeutic treatment
decrease with increasing age [28].

Multiple factors can contribute to poor medication
adherence, including costs that may be inaccessible,
difficulty in fully understanding the importance of
pharmacological therapy, low health literacy, lack
of comprehension of instructions, and challenges in
remembering or managing multiple medications or
complex regimens. These issues are often compounded
by prescriptions from multiple physicians [29].

These data suggest significant opportunities for
improvement in medication use, emphasizing the
need to enhance patient education and competence,
particularly for the most vulnerable patients. An
“informed and empowered patient” stands a better
chance of understanding their clinical condition, actively
participating in decisions, and adhering to treatment,
which is a crucial element.

Therefore, collaboration among physicians, nurses, and
pharmacists can play a key role in addressing this public
health issue. The counseling offered by pharmacists can
be particularly valuable for intercepting possible errors in
taking therapy and the occurrence of adverse side effects.
Pharmacists can provide helpful advice to avoid the risk
of interactions and alert the prescribing physician to any
event significant for the person’s health protection. This
monitoring is especially crucial for medications such as
innovative drugs, where commitment to adverse event
detection is paramount.

Furthermore, the literature highlights the need for patient
counseling, particularly in demographic areas with high
levels of illiteracy, poverty, and lack of awareness among
patients [30]. The literature also identifies multiple
reasons why patients seek pharmacist counseling, as
well as numerous topics discussed between pharmacists
and patients [31].
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ITALIAN SITUATION

The current shortage of general practitioners (GPs) in
the Italian territory, with numerous areas lacking this
professional figure, is generating multiple difficulties
in accessing primary healthcare services. This situation
has prompted pharmacies to assume an increasingly
important role as reference health facilities for the
population, thanks to their widespread presence across
the territory. In many cases, people turn to pharmacies
for basic counseling, advice on the management of
common ailments, and the provision of over-the-
counter medications. Given the growing importance
of pharmacies as a health referral point, it has become
necessary to consider innovative strategies to address
the challenges related to the shortage of GPs, a situation
expected to persist until at least 2026.

In recent years, corrective measures have been
introduced to increase the absolute number of GPs,
with efforts made from a contractual and organizational
perspective to significantly enhance their presence in the
territory [32].

Meanwhile, there has been a hypothesis to enhance
certain services, such as telemedicine, to enable
people to access medical consultations remotely. This
approach can help bridge gaps in healthcare coverage
and provide more timely access to care, especially in
areas with limited medical resources. Additionally,
there has been consideration of the opportunity to
strengthen counseling services at pharmacies, offering
more comprehensive support and information on health-
related topics. This can contribute to educating the
population about preventive practices, healthy lifestyles,
and the management of chronic diseases.

The GP and pharmacist are indeed two indispensable
health figures in the provision of primary care and serve
as privileged interlocutors for citizens in the territory.
The ethical values of both professions are rooted in the
principle of respect for life, the protection and promotion
of people’s physical and mental health, and the relief of
suffering. Additionally, both professions are based on
the principles of freedom, autonomy, and individual
responsibility.

The increasing drive towards innovation and
digitalization, the demographic shift resulting in an aging
population, and the need for greater patient involvement
in the therapeutic alliance, including reducing waste and
preventable healthcare costs due to complications and
therapeutic failures resulting from poor adherence to
therapy, have significantly altered healthcare needs and
the context in which GPs and pharmacists operate in their
professional roles. Strengthening primary care, involving
families in care processes, and providing widespread
access to pharmaceutical services are strategic factors
in promoting health protection, optimizing resources,
and discouraging inappropriate use of emergency room
services.

The aforementioned shortage of GPs (and, incidentally,
also of Pediatricians of Free Choice) is substantiated
by ISTAT 2021 data, indicating that in Italy, an average
of 7.12 GPs per 10,000 residents are operating, with a

minimum of 6.5 for the Northwest to a maximum of 7.79
for the Islands [33].

The hardship is particularly pronounced in rural
hamlets, where citizens often face onerous transfers to
reach more populous and equipped healthcare centers.
This challenging situation is further compounded by the
progressive aging of the population and the limitations
of healthcare resources.

In this context, the territorial network of pharmacies
provides valuable support to primary health care.
Pharmacies are intricately woven into the territory,
offering easier accessibility at any time of day and any day
of the year. Simultaneously, within the pharmacy, there
is often a veritable health services center that provides
multiple healthcare services to address the continuous
and growing needs of the population, including booking
specialist exams, monitoring physiological parameters,
and providing health information.

Due to their specialized training, often augmented
by post-graduate courses in areas such as nephrology,
geriatrics, and outpatient care, pharmacists can identify
patients who are non-adherent to prescribed therapies.
With their pharmacological knowledge, they can actively
participate in developing a therapy that is appropriate
and tailored to the patient. Moreover, in collaboration
with the GP, they can propose changes to drug dosages
for optimal personalized therapy. Possessing specific
knowledge about newly approved pharmaceutical
products and various guidelines for medication use
enables them to serve as a particularly qualified figure in
charting the most suitable therapeutic path for specific
patients.

Of particular interest are some projects initiated in Italy.
For example, at the Policlinico di Bari, a Home Care
Program was organized for patients in Pharmaceutical
Home Care, centered on counseling and the narration by
patients of their disease histories. This approach made it
possible to identify a high number of adverse reactions,
thus strengthening the active pharmacovigilance
system [34].

Another noteworthy project actively involving
pharmacists in the oncological care pathway has been
initiated by the Oncology Pharmacy of the IRCCS IRST
“Dino Amadori” in the Emilia Romagna Region. The
pharmacist dedicated to oral therapies conducts direct
interviews with patients, providing detailed information
about the treatment using drug cards based on health
literacy. These interviews, scheduled at each drug pickup,
monitor adherence to therapy, evaluate interactions with
other medications, and identify any adverse effects.
The pharmacist provides a therapy diary to the patient,
which is filled out and returned at the subsequent
pickup. Information about interactions is transferred
to the physician for evaluation. The pharmacist’s
activities are tracked through a dedicated module in the
prescription program, accessible to healthcare providers
for integration into the patient’s medical record [35].
IntheLiguriaRegion, apilotprojectis currently underway,
initiated by the Ministry of Health, aimed at creating
an algorithm for managing scarce medications—a
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critical issue in recent years. This algorithm will enable
physicians and pharmacists to interact on the same
digital platform, avoiding prescriptions of unavailable
drugs and finding alternative solutions. This approach
optimizes resources and prevents citizens from having
to search for medications.

The integration between GPs/pediatricians of free
choice and pharmacists requires substantial changes in
mentality and overcoming barriers. Without prejudicing
the competencies and prerogatives of each professional,
these changes involve preparing articulated, diversified,
and complex operational strategies inspired by the
identification of the citizen’s needs and the objectives to
be achieved, rather than rigid compartmentalization of
the role of each healthcare professional.

Conclusions

In recent years, the expansion of professional services
offered by pharmacies has underscored the pharmacist’s
role as a crucial element of the healthcare team.
Pharmacists are capable of promoting patient care and
engaging in a multidisciplinary approach to healthcare
by interacting with physicians and patients. Rather than
diminishing the importance of the direct doctor-patient
relationship, the design of pharmacies oriented towards
developing and enhancing relationships and trust with the
citizen-user through counseling activities can represent a
significant factor in ensuring patient empowerment and
therapeutic adherence. This perspective aligns with an
authentically ethical approach to integrated healthcare
assistance.

The foundation of a comprehensive approach to patient
care lies in the synergistic assignment and coordination
of skills among various professionals involved. Through
a system that allocates different tasks to different
professionals, patient safety is promoted, ensuring that
each contributes to the patient’s well-being with a defined
and specific role. In a context where interprofessional
collaboration is crucial, especially considering initiatives
promoted by the National Recovery and Resilience
Plan (PNRR) aimed at both hospitals and communities,
doctors, pharmacists, and other healthcare professionals
work in harmony, respecting their respective
competencies. This multidisciplinary approach not only
maximizes the effectiveness of care but also contributes
to ensuring a cohesive healthcare system centered on the
patient. The convergence of diverse expertise, managed
with care and responsibility, becomes an essential pillar
for the overall health of the individual suggesting the
importance of considering the implementation of shared
educational moments where it is possible to address
together the discussion of ethical issues [36].

The traditionally exclusive domain of physicians and
nurse practitioners, counseling, can thus become an
effective tool for providing more efficient healthcare in
both health and economic terms. Additionally, it can be
part of the solution to the shortage of family physicians.
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summary

Background. Physical inactivity and sedentary behaviour are
influenced by various interconnected variables. In Bangladesh,
studies on physical inactivity and sedentary behaviour are scarce,
regardless of age in the adult population. This study aims to deter-
mine the correlates of adults’ physical inactivity and sedentary
behaviour with sociodemographic factors, including gender, age,
residential, educational, and occupational status.

Methods. This is a secondary analysis of a cross-sectional sur-
vey conducted from February to May 2018 across eight divisions
of Bangladesh. Global Physical Activity Questionnaire was used
to measure physical inactivity and sedentary behaviour. The data
consisted of 8,185 adults aged 18 to 69 years. The Bayesian
regression model was used to analyse the correlates.

Results. Physical inactivity, including work, active transport, and
recreation, males and urban residents were more likely to be inac-

Introduction

Physical inactivity and sedentary behaviour are
adversely associated with health and quality of life [1, 2].
Inadequate physical activity and sedentary behaviour are
major risk factors for non-communicable diseases [3].
Physical inactivity is the fourth leading risk factor for
mortality [4]. Globally, physical inactivity is attributed
to 3.2 million deaths and 32.1 million disability-adjusted
life years annually [4]. Worldwide, the healthcare costs
of physical inactivity are estimated at $538 billion,
burdening healthcare systems and societies [5]. Similarly,
sedentary behaviour accounts for 3.8-5.9% of all deaths
due to prolonged sitting time [6-7]. Diseases that correlate
with sedentary behaviour cost to the British healthcare
system GBP 761.80 million [8] and the Australian $170
million [9]. Several socio-demographic factors have
been associated with physical inactivity and sedentary
behaviour. Physical inactivity and sedentary behaviour
are distinct but interconnected components in developing
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tive than their female counterparts and rural residents. Married
adults had greater (Odd Ratio [OR]: 6.6, 95% CI: 5.46 to 7.98)
recreation-related physical inactivity. Unemployed adults were
more likely to engage in sedentary behaviour (OR: 4, 95% CI:
2.48 10 6.12) and less likely to engage in moderate physical activ-
ity (OR: 2.2, 95% CI: 1.43 to 3.39).

Conclusions. A notable pattern of insufficient recreational physi-
cal activity among adults in Bangladesh was noted. Establishing
nationwide surveillance systems to detect physical activity and
sedentary behaviour trends to evaluate potential interventions
for improving physical activity and reducing sedentary behaviour.
Expanding school-based physical activity programs help children
and adolescents learn lifelong healthy behaviours. Community
sports programs for all ages promote active living.

non-communicable diseases. Most studies attempt to
quantify the prevalence of physical activity [10, 11].
Although several studies investigated the relationship
between physical activity and socio-demographic
factors [12-4], most studies focused on specific population
groups, including adolescents and older people, and have
a small sample size, which limits the generalizability of
the findings [13, 14]. Additionally, previous studies have
limited focus on the correlates between different types
of physical activity intensity, sedentary behaviour, and
sociodemographic factors in adults in Bangladesh using
a nationally representative adult population [12, 13].
Forms of physical activity include work, active
transportation, recreation, and types of intensity refer
to moderate and vigorous physical activity. Besides, a
recently published review reported Bangladeshi physical
activity and sedentary behaviour, with insufficient
evidence of sedentary behaviour [15]. In a recent study,
recreation-related activities had the highest frequency
of physical inactivity, followed by lack of vigorous
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activity, active transport, and work [16]. This study
lacks the identification of socio-demographic correlates
with physical inactivity and sedentary behaviours
among adults in Bangladesh [16]. In addition, the
study did not examine whether the results differed by
gender, between rural and urban residents, or by level
of socio-economic status [16]. Thus, our study aims to:
1) provide the correlates of different types of physical
inactivity and sedentary behaviour and 2) how study
findings differed by gender, location (rural or urban),
or socio-economic status in adults in Bangladesh using
nationally representative data from the STEPS Survey
2018. Study findings enable policymakers to design an
effective public health policy intervention to improve
physical activity levels and reduce sedentary behaviour,
reducing the prevalence of non-communicable diseases
and alleviating their individual, familial, and socio-
economic impacts.

Methods

This study followed the STROBE checklist provided in
the supplementary file, Table I.

PARTICIPANTS AND PUBLIC INVOLVEMENT

The study did not involve human subjects. The current
investigation comprehensively examined a secondary
dataset from the STEPS Survey 2018 [17].

STtUuDY DESIGN, SETTING AND POPULATION

Data collection for the STEPS Survey 2018 was
completed from February to May 2018 across eight
divisions of Bangladesh. This was a nationwide cross-
sectional survey. The primary sampling units (PSUs)
of the Bangladesh Bureau of Statistics census used
a multistage sampling method. This is a regionally
stratified probability-based sampling process. The study
population consisted of adults, including older adults
aged 18 to 69, who had lived at home for at least six
months and were present during the night before the
survey. The adults were eliminated from the study if they
lived in military bases or group quarters, jails, healthcare
facilities, nursing homes, or other similar institutions; if
they were deemed fragile, unstable, or physically unfit;
or if they were reluctant to engage in the study.

SAMPLE SIZE

The sample size was calculated to ensure the
generalizability and reliability of the study findings
for the total number of targeted adults in the country.
The calculated sample size was adequate to give valid
estimates for all variables for males, females, and four
age groups (18 to 24, 25 to 39, 40 to 54, and 55 to 69).
The sample size was determined by the prevalence of
non-communicable disease’s risk factors, the relative
accuracy rate (20%), and survey practicality.

Based on obesity prevalence, each group needed
472 adults for a successful analysis. The Bangladesh
Demographic Health Survey had a 10% non-response rate

for individuals, 10% non-coverage rate for households
and design effect of 2 were considered. Therefore,
the final sample size was calculated with a 20% non-
response rate. Initially, 496 PSUs updated in 2017 were
examined. One PSU from fieldwork had to be dropped
due to inaccessibility. Therefore, 9,900 adults from 495
PSUs comprised the modified sample size.

SAMPLING FRAME AND SAMPLING STRATEGY

The Bangladesh Bureau of Statistics’ completed list of
PSUs —including type of home, location, and anticipated
number of households — was included in the sample
frame. The study identified 293,533 PSUs: 65,193 urban
and 228,340 rural. Bangladesh Bureau of Statistics
household lists were used for sampling. Twenty houses
from every PSU were randomly assigned either “male”
or “female” in an equal ratio. One adult was randomly
selected among a household’s eligible adults. To avoid
bias, preselected families were not replaced during
implementation. PSUs were distributed evenly across
divisions (62 each), including rural and urban strata
(248 each). Household numbers served as the organising
PSUs in both urban and rural strata. By using probability
proportional to size sampling, each stratum identified 31
PSUs.

DATA COLLECTION AND QUALITY CONTROL

A pretested, standard WHO STEPS questionnaire
(version 3.2) with all core questions, including several
extended and country-specific items, was used to
collect data. The Bengali questionnaire was verified
by translation and reverse translation. The data was
collected in three steps: STEP 1 was face-to-face
interviews, STEP 2 was physical measurements, and
STEP 3 was blood and urine samples. Android devices
obtained data on-site and uploaded it to the cloud using
ODK software. Quality control includes daily data
review and field monitoring.

DATA MANAGEMENT AND PROCESSING

The ODK software was used to input data on personal
digital assistants. The ONA database server received
the information electronically. The field data collector
uploaded daily data to the server. The central office
downloaded the data into Microsoft Excel for
consistency and validity checks. They combined each
adult’s personal identification number, and the QR code
allowed for integrating data from STEP-1, STEP-2, and
STEP-3. The data cleaning process adhered to the WHO
STEPS guidelines.

VARIABLES OF PHYSICAL INACTIVITY
AND SEDENTARY BEHAVIOUR

The WHO defines physical inactivity as failure to meet
the minimum weekly moderate (150 minutes), vigorous
(75 minutes), or both exercise requirements [18]. The
GPAQ examined three physical activity domains:
recreational, work-related, and active transportation-
related inactivity. The physical activities were measured
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CORRELATES OF PHYSICAL INACTIVITY & SEDENTARY BEHAVIOUR WITH SOCIODEMO-
GRAPHIC FACTORS

Tab. I. Association of physical inactivity sedentary behaviour with sociodemographic factors for adults in Bangladesh, 2018 (n = 8185).

Work- i ] Sitting >
WHO related Active Recreation- Moderate | Vigorous 8 hours
o recommended transport- PA PA
Characteristics PA related PA o per day
PA OR(95% | 'ClAtedPA | np o5y cpy | OR (5% OR OR (95%
OR (95% CI) on OR (95% CI) cn (95% CI) cn
Yes Ref
_ | Women No 0.86 0.73 0.83 0.78 0.71 0.83 1
g 0.76,0.98 0.65,0.82 | 0.76,0.91 0.64,0.85 | 0.64,0.79 | 0.76,0.92 | 0.82,1.37
é Yes Ref
Men No 1.1 13 12 13 1.4 1.1 0.95
1.02,1.30 121,153 | 1.08,1.30 116,155 | 1.25,1.56 | 1.08,1.31 | 0.74,1.19
Yes Ref
18-29 No 0.93 1 1.1 0.95 1 1 0.950
0.81,1.06 092,122 | 1.01,1.25 0.80,1.11 | 0.93,119 | 0.92,1.15 | 0.69, 1.25
Yes Ref
30-44 No 0.6 0.97 0.88 0.99 0.97 0.98 0.85
® 0.86, 1.09 0.87,1 0.80, 0.96 0.84,1.14 | 0.87,1.07 | 0.89,1.076 | 0.65, 1.08
()]
< Yes Ref
45-59 No 1 0.94 1 1 0.94 1 1
0.91,1.19 0.83,1 0.94,1.15 0.86,1.18 | 0.84,1.06 | 0.91,1.12 | 0.72,1.32
Yes Ref
60-69 No 12 11 0.99 11 11 0.93 18
0.95, 1.54 088,138 | 0.82,1.16 088,145 | 091,139 | 077,11 | 1.22,2.63
Yes Ref
g |Rura No 0.99 0.92 0.91 0.98 0.91 0.90 1
S 0.88,1.12 0.82,1.04 | 0.83,0.99 0.84,112 | 0.82,1.01 | 0.81,0.98 | 0.81,1.33
e}
2 Yes Ref
“ lurb
Urban No 1 1 1 1 1 11 0.96
0.89,1.12 0.96,1.2 1,1.19 0.89,1.18 | 0.97,1.20 | 1.00,1.21 | 0.74,1.24
Yes Ref
2 | ui N
§ | High school foormal 0.61 0.59 0.90 18 0.93 0.48 0.98
° . 0.53,0.70 0.50,0.67 | 0.81,0.99 150,216 | 0.83,1.04 | 0.43,0.53 | 0.75,1.28
] education
% Yes Ref
S | College/
§ university fNoOrma| 0.78 0.93 0.75 1.1 1.1 0.66 0.990
. 0.64,0.95 075,114 | 0.64,0.87 0.84,1.46 | 0.97,1.36 | 0.57,0.77 | 0.63,1.44
education
Yes Ref
Student No 0.63 2 16 0.86 2.1 13 14
0.47,0.83 134,302 | 1.24,213 054,127 | 151,317 | 1.04,1.76 | 0.76,2.39
C
£ Yes Ref
o
S | Unemployed No 1 2 0.89 0.53 2.2 0.71 4
§ 0.70,1.4 129,328 | 0.68,1.17 0.29,0.88 | 1.43,3.39 | 0.50,0.97 | 2.48,6.12
Yes Ref
Employed No 1.2 0.52 0.90 1.4 0.52 0.96 0.43
0.99, 1.51 0.38,0.68 | 0.73,1.08 1.04,2.0 0.40,0.67 | 0.78,1.15 | 0.30, 0.63
Yes Ref
Never
» | married No 0.91 0.57 26 0.15 0.78 2.1 13
2 072,114 047,070 | 2.083.23 012,018 | 0.64,0.96 | 1.80,2.51 | 0.84,2.02
k2 Yes Ref
S .
T | Married No 11 1.7 039 6.6 1.2 0.46 0.77
= 0.88,1.3 1.41,2.1 0.30, 0.48 5.46,7.98 | 1.04,1.55 | 0.39,0.55 | 0.49,1.20

PA: Physical Activity; OR: 0dds Ratio; Cl: Credible Interval, Ref: Reference value.
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at a moderate and vigorous level. However, a study
reported that sitting for more than 8 hours significantly
increased the risk of non-communicable diseases and
all-cause mortality [19]. So, in this study, “sedentary
behaviour” refers to sitting for more than eight hours
per day. Further details of the formulation of physical
inactivity variables are provided in the supplementary
file, Table II.

DATA ANALYSIS

The weighted data accounts for PSU, household, sex,
and individuals, as if household member selection
probability reflects individual Bangladesh. Missing
data was included in the analysis. Therefore, among the
target adults of 9,900, 8,185 (82.7%) completed STEP-1
and were included in the study.

Descriptive statistics were utilised to provide an
overview of the sample’s characteristics. This study
used a widely accepted Bayesian regression model.
This model offers viable results and yields significant
improvements in parameter estimation compared to
other statistical models [20]. Therefore, Bayesian
linear regression analysis examined the associations
between physical activities and sedentary behaviour
with  sociodemographic characteristics, including
gender, age, education level, residence, occupation, and
marital status. The degree of correlation was determined
using the odd ratio (OR). Outcome measures and group
differences were calculated at a 95% credible interval
(CD). If the 95% credible interval did not contain O, then
the findings were considered significant. Statistical
analysis was conducted in STATA version 17 (StataCorp
LLC, College Station, TX, USA).

Results

PHYSICAL INACTIVITY AND SEDENTARY BEHAVIOUR

The total number of participants in the study was 8,185.
The highest number of participants were assessed as
physically inactive considering the recreational (n =
7,331), vigorous (n = 5,708), and active transport-
related (n = 3,078) physical activities, as shown in
Figure 1. Recreation-related physical inactivity was seen
among women in the rural area of Mymensingh district,
Bangladesh, as shown in Figure 2.

PHYSICAL INACTIVITY AND SOCIODEMOGRAPHIC
FACTORS

Bayesian linear regression found that inadequate physical
activity levels were linked to sociodemographic factors
(Tab. I). Across all forms of physical inactivity, including
work, active transport, and recreation-related inactivity,
males and urban residents were more likely to be inactive
than their female counterparts and rural residents. Adults
aged 60-69 years were less likely to engage in any physical
activity except active transportation-related and vigorous
activities such as carrying or lifting heavy objects,
engaging in construction work, washing clothes, reaping

Tab. Il. Correlates of physical inactivity sedentary behaviour with so-
ciodemographic factors for adults in Bangladesh, 2018 (n = 8.185).

Sitting > 8 hours
Characteristics per day
OR (95% CD
No
Women 1
ves 0.82,1.37
Gender
No
Man 0.95
ves 0.74,1.19
No
18-29 y 095
e 0.69, 1.25
No
30-44 0.85
ves 0.65,1.08
Age
No
45-59 1
ves 072,132
No
60-69 18
ves 122,263
No
Rural 1
. ves 081,1.33
Residence
No
Urban 0.96
ves 074,124
No formal
. education
High School
Yes 0.98
Educational 0.75,1.28
status No formal
Co||ege/ education
university 0.99
ves 0.63,1.44
No
Student 1.4
ves 0.76,2.39
No
Occupation | Unemployed 4
Yes 2.48,6.12
No
Employed 0.43
ves 0.30,0.63
No
Never 3
married Yes :
Marital 0.84,2.02
status NO
Married 0.77
ves 0.49,1.20
PA: Physical Activity; OR: 0dds Ratio; Cl: Credible Interval; Ref:
Reference value.
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Fig. 1. Treemap of physical inactivity and sedentary behaviour of Bangladeshi Adults, 2018.

Recreation related physical inactiity. n= 7351

paddy, and fishing with nets. Active transportation was
associated with greater inactivity in the younger (18-29
years) group (Odd ratio [OR]: 1.1; 95% CI: 1.01, 1.25).
Insufficient vigorous physical activity was seen among
never-married adults (OR: 2.1; 95% CI: 1.80, 2.51).
Inadequate participation in recreation-related physical
activity was more likely (OR: 1.8;95% CI: 1.50,2.16) in
those who had completed high school or less than in those
with no formal education. Diverse positive relationships
were observed among the different occupational groups.
Among all other occupations, unemployed adults had a
greater odd ratio of moderate physical inactivity (OR:
2.2, 95% CI: 1.43, 3.39). Students were inactive in
moderate (OR: 2.1; 95% CI: 1.51, 3.17), work-related
(OR: 2, 95% CI: 1.34; 3.02) and vigorous physical
activities (OR: 1.3, 95% CI: 1.04; 1.76). Although the
positive odd ratio for having all forms of insufficient
physical activity increased across marital status, married
adults were 6.6 times less likely (95% CI: 5.46, 7.98) to
engage in recreation-related physical activity compared
to respondents who had never married.

SEDENTARY BEHAVIOUR AND SOCIODEMOGRAPHIC
FACTORS

The findings of a Bayesian linear regression study
demonstrated an association between sedentary behaviour

(characterised as sitting for more than eight hours a day)
and the sociodemographic factors presented in Table II.
Overall, adults who self-identified as unemployed were
four times (95% CI: 2.48, 6.12) more likely to report
higher levels of sedentary behaviour than those who self-
identified as employed or students. Aged adults (60-69
years) were found to have 1.8 times (95% CI: 1.22, 2.63)
higher sedentary behaviour compared with adults aged
18-59. Never-married adults have higher odds (OR: 1.3,
95% CI: 0.84, 2.02) of spending more than 8 hours sitting
per day compared to married ones.

Discussion

This study reports the correlates of different forms of
physical activity for different intensity and sedentary
behaviour with sociodemographic factors for nationally
representative adults in Bangladesh. Overall, insufficient
physicalactivities were found tohave positive associations
with all sociodemographic factors. Importantly, higher
associations were observed in recreation-related
physical inactivity among married adults. Subsequently,
this study confirmed that unemployed adults were less
likely to engage in moderate physical activity. The
current study also found that unemployed adults were
more likely to be sedentary.
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Fig. 1. Treemap of physical inactivity and sedentary behaviour of Bangladeshi Adults, 2018.
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Recreational physical activities are less common and
familiar in Bangladesh than developed countries. Our
study found that married adults were remarkably less
active inrecreational physical activity. Similar trends were
observed among Brazilian married adults [21]. A recent
review revealed that the contribution of Bangladeshi
adults participating in recreational physical activity was
minimal [15]. Previous studies reported that participating
in moderate or vigorous recreational physical activity
significantly lowered the risk of metabolic syndrome
and cardiovascular mortality [22, 23]. In Bangladesh,
the prevalence of metabolic syndrome was 30.0%,
and the risk of low-level cardiovascular disease was
37.8% [24, 25]. For this reason, efforts are focused on
national and regional campaigns to promote the benefits
of physical activity and encourage movement in daily life.
Investing in infrastructure like bike lanes, walking trails,
and parks will make staying active easier and safer [26].
Additionally, partnerships with sports organisations will
enhance community engagement in sports [26].

In developing countries such as Bangladesh,
unemployment predisposes adults to poor lifestyles
and limits physical activity. Concurrent with this, our
study found a lack of moderate physical activity among
unemployed adults. This finding corresponded to an
Irish survey, which found that unemployed adults had
a higher association with physical inactivity [27]. The
unemployment rate in Bangladesh was 5.3% [28].

Unemployment is also inseparable from demotivation,
isolation, and lack of interest and their mental health
consequences [29], which could hamper engagement in
physical activity. Targeted interventions should promote
physical activity among unemployed adults by addressing
challenges like demotivation and isolation. Providing
social support and accessible exercise opportunities can
help reduce the adverse effects of unemployment [30].
Additionally, combining mental health support with
these programs may enhance participation and well-
being [30].

This study provides evidence that physical inactivity
tends to increase with age. Specifically, adults aged 60
and older exhibit lower levels of recreational, work-
related, and moderate physical activity than those aged
18 to 59. This trend aligns with findings from low- and
middle-income countries, such as Bangladesh [12] and
is further supported by cross-sectional and prospec-
tive studies conducted in developed nations [31, 32].
Community-based sports initiatives should be launched
to improve physical activity across all age groups [30].
These initiatives could include organized events, local
sports leagues, and free or low-cost classes held in pub-
lic spaces, all aimed at encouraging participation from
individuals of all ages [30].

Adults with high school education were less likely to be
classified as inactive in following to perform recreation-
related activities than those with no formal education.
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Similarly, a study conducted among university students in
the capital of Bangladesh reported a relatively moderate
level of recreational physical activity [32]. Furthermore,
older adults with secondary education were more likely
to meet physical activity recommendations than those
with elementary or incomplete education [33]. While
higher education increases the likelihood of participating
in sports or exercise, it does not significantly impact
involvement in recreation-related activities [34]. In
addition, studies [34-37] indicated that education level
influences the age-physical activity relationship, with
educational discrepancies in physical activity widening
with age. These findings suggested that effective
intervention strategies are needed to promote physical
activity from the school-age years [30]. Fostering
more physical activity among children and adolescents
helps prevent non-communicable diseases and reduces
the economic burden on society and individuals [30].
Therefore, expanding school physical activity programs
is crucial to provide children and adolescents with regular
opportunities for sports and physical activities [30].
Sedentary behaviour, in general, was more likely to
be reported among unemployed adults, older adults,
and adults who had never married, as confirmed in
this study. This study also confirmed that adults with
more than a high school education were less likely to
adopt sedentary behaviour. Comparable to our study,
the unmarried, unemployed, and older Japanese adults
were more sedentary behaviour [30]. A meta-analysis
reported that being sedentary for more than 6-8 hours
per day increases the risk of death from all causes
and cardiovascular disease [35]. The findings of this
study indicated a relatively significant correlation
between employment, age, marital status and sedentary
behaviour. Given this finding, if appropriate measures
were not taken, there is going to be a potential rise of
non-communicable diseases and an increased economic
burden among the Bangladeshi population. Therefore,
promoting community-based sports programs for all
ages, including unemployed adults and adults who
have never married, is essential in reducing the time
individuals spend sitting and increasing physical activity.
This is the first study to compare a broad form of physical
inactivity and its intensity type with sedentary behaviour
among Bangladeshi adults. The other strength is the
inclusion of a large sample size. The limitations of this
study are: 1) it restricted causal inferences concerning
the postulated determinants and concomitant physical
inactivity behaviour, and 2) the likelihood of inaccurate
physical activity information causing recall bias may
exist using IPAQ.

Based on the study findings, we have proposed several
recommendations. 1) Bangladesh faces a significant
gap in its public health infrastructure due to the lack
of a comprehensive surveillance policy for tracking
physical activity and sedentary behaviour. This absence
makes it challenging to accurately assess the physical
activity levels and implement effective interventions
for healthier lifestyles. The Ministry of Social Welfare
should prioritise developing a robust surveillance system
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to periodically collect data on physical activity across
different demographics. This would help policymakers
understand the extent of physical inactivity and
associated health risks, such as cardiovascular diseases.
A surveillance framework would enable the government
to track changes, evaluate public health initiatives, and
tailor interventions for at-risk groups. In addition, it
could facilitate collaboration with international health
organisations, aligning Bangladesh’s strategies with
global best practices. Investing in this system is crucial
for promoting a healthier, more active population and
improving overall well-being. 2) Developing community-
tailored physical activity lifestyle studies involving
moderate and vigorous activity. 3) A longitudinal study
to further investigate the impacts of physical inactivity
and sedentary behaviour on different socio-demographic
categories among adults in Bangladesh.

conclusions

Insufficient recreational physical activity is positively
associated with all sociodemographic factors, particularly
among married and employed adults. Bangladeshi adults
should be more habitual with recreational and vigorous
physical activity and lower their sedentary behaviour.
A comprehensive approach to this challenge includes
key strategies such as establishing national surveillance
systems to monitor physical activity and sedentary
behaviour, which will help track trends and evaluate
interventions. Expanding school-based physical activity
programs is crucial for building lifelong healthy habits
in children and adolescents. Promoting community
sports programs for all ages also fosters a culture of
active living.
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Tab. $1. STROBE Statement — checklist of items that should be included in reports of observational studies.

Item No. Recommendation Page No.
(a) Indicate the study’s design with a commonly used term in the title or the 1
) abstract
Title and abstract ! (b) Provide in the abstract an informative and balanced summary of what was 1
done and what was found
Introduction
Background/rationale 5 Explain the scientific background and rationale for the investigation being 5
reported
Objectives 3 State specific objectives, including any prespecified hypotheses 3
Methods
Study design 4 Present key elements of study design early in the paper 3
Setting 5 Descrlibe the setting, locations, and relevant dates,l including periods of 3
recruitment, exposure, follow-up, and data collection
(a) Cohort study—=Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of 3
cases and controls
Participants 6 Cross-sectional study—Give the eligibility criteria, and the sources and methods
of selection of participants
(b) Cohort study—For matched studies, give matching criteria and number of
exposed and unexposed
Case-control study—For matched studies, give matching criteria and the
number of controls per case
Variables 7 Clearly deﬂng all ogtcomes, exposures, predict@rs, potential confounders, and 5
effect modifiers. Give diagnostic criteria, if applicable
Data sources/ For each variable of interest, give sources of da'tg and details of methods of.
8* assessment (measurement). Describe comparability of assessment methods if 4
measurement there is more than one group
Bias 9 Describe any efforts to address potential sources of bias
Study size 10 Explain how the study size was arrived at 4
o . Explain how quantitative variables were handled in the analyses. If applicable,
Quantitative variables " degcribe Whigh groupings were chosen and why ! %
(a) Describe all statistical methods, including those used to control for 6
confounding
(b) Describe any methods used to examine subgroups and interactions
Statistical methods 12 () Explain how missing data were addressed 6
(d) Cross-sectional study—If applicable, describe analytical methods taking 4
account of sampling strategy
(e) Describe any sensitivity analyses
(a) Report numbers of individuals at each stage of study-eg numbers potentially
eligible, examined for eligibility, confirmed eligible, included in the studly, 5
Participants 13* completing follow-up, and analysed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram
(a) Give characteristics of study participants (eg demographic, clinical, social)
and information on exposures and potential confounders
Descriptive data 14* (b) Indicate number of participants with missing data for each variable of 6
interest
(c) Cohort study-Summarise follow-up time (eg, average and total amount)
Cohort study-Report numbers of outcome events or summary measures over
time
. Case-control study-Report numbers in each exposure category, or summary
Outcome data 1 measures of exposure
Cross-sectional study-Report numbers of outcome events or summary 16
measures
>
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Tab. $1 (follows). STROBE Statement - checklist of items that should be included in reports of observational studies.

Item No. Recommendation Page No.

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates
and their precision (eg, 95% confidence interval). Make clear which confounders
were adjusted for and why they were included

Main results 16 (b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk
for a meaningful time period

Other analyses 17 Report other analyses done-eg analyses of subgroups and interactions, and

sensitivity analyses

Key results 18 Summarise key results with reference to study objectives 8

Discuss limitations of the study, taking into account sources of potential bias or

Limitations 19 imprecision. Discuss both direction and magnitude of any potential bias 1
Give a cautious overall interpretation of results considering objectives,
Interpretation 20 limitations, multiplicity of analyses, results from similar studies, and other 11
relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 8
Other information
Funding 2 Give Fhe source of funding ?”F’ the role of thg funders for the presept study ”
and, if applicable, for the original study on which the present article is based
Tab. S2. Questions account for variable formation from Global physical activity questionnaire.
Code Questions
Does your work involve vigorous-intensity activity that causes large increases in breathing or heart rate like carrying or
P1 lifting heavy loads, digging or construction work, reaping paddy, washing clothes, fishing by nets etc, for at least 10
minutes continuously?
P2 In a typical week, on how many days do you do vigorous-intensity activities as part of your work?

Does your work involve moderate-intensity activity that causes small increases in breathing or heart rate such as brisk

P4 walking, carrying light loads, washing clothes for at least 10 minutes continuously?

P5 In a typical week, on how many days do you do moderate-intensity activities as part of your work?

Pg In a typical week, on how many days do you walk or bicycle for at least 10 minutes continuously to get to and from
places?
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Summary

This paper presents a case study of the barriers to care faced by a
44-year-old patient from Ivory Coast who has been living in Italy
for 15 years. The patient visited his general practitioner (GP) in
his neighborhood in southern Italy, seeking treatment for a com-
plex workplace-related hand injury for which parenteral antibi-
otic therapy was recommended. During the medical examination,
the physician also diagnosed the patient with diabetes mellitus
and prescribed specialist examinations (i.e., diabetology, physia-
try, surgery). Even if the patient was a regular resident in Italy, he
encountered difficulties in navigating the health system to obtain
the recommended services (i.e., administration of parenteral anti-
biotic therapy, serial dressings for the wound, booking several
medical appointments). The local office of the Italian non-gov-
ernmental organization EMERGENCY (EMR) stepped in to sup-

Introduction

Infections of the extremities in diabetic patients are often
burdened by a longer healing time and a higher risk of
complications and require comprehensive diagnostic
and therapeutic management, with a multidisciplinary
approach that is not easily achieved in the outpatient
setting. Hereby, we report the case of a 44-year-old man
with hand infection following a foreign body injury, who
was newly diagnosed with diabetes mellitus (DM) and
underwent a comprehensive therapeutic course entirely
carried out in an outpatient setting in the eastern area of
Napoli, Italia.

Despite the high risk of poor outcomes if treatment is
delayed or inappropriate, evidence-based data about the
correct management setting for diabetic hand infections
(DHIs) is scarce. Some studies report that, under specific
conditions, DHIs can be managed in the outpatient
setting [1].

A multidisciplinary approach, a key factor in DHI
management, should include infectious disease
and expert hand surgery consultations, as well as
ongoing case management (i.e., wound management
interventions), diabetes control and functional recovery.
From the perspective of a primary healthcare (PHC)
approach, all these interventions should be coordinated

port the patient in facilitating the health system navigation and
collaborated with his GP on a diagnostic and therapeutic strat-
egy. The course was regular and the patient did not develop any
complications (i.e., gangrene, sepsis). The synergy between EMR,
the patient, and his GP has resulted in (1) an effective clinical
pathway, (2) reduced barriers to access, and (3) increased patient
empowerment. However, this approach proved to be extremely
resource-intensive. Organizing these resources with more plan-
ning and forethought would have granted many more patients
access to care. If the SSN were to provide comprehensive health-
care to all patients without relying on the presence of NGOs, out-
comes for marginalized individuals would improve significantly,
and healthcare resources would be utilized more efficiently and
sustainably.

by the General Practitioner (GP), working together with
specialist doctors, nurses and physiotherapists. In real
life, several factors besides clinical issues can affect
DHI management and outcomes, including barriers to
healthcare access due to local context (i.e., availability
and affordability of services) or personal background
(i.e., limited access to healthcare and/or language
barriers). In the eastern part of Napoli, in Campania
region, South Italy, some associations and non-
governmental organizations (NGOs) work to overcome
the barriers to healthcare access. Among those, in 2015
EMERGENCY, an Italian NGO founded in 1994,
established an outpatient center for people experiencing
difficulties in accessing healthcare services provided
by the Italian public National Health System (NHS; in
Italian, Sistema Sanitario Nazionale, SSN), with the
specific objectives of identifying the existing barriers
to healthcare access, supporting people in overcoming
those barriers, and providing primary healthcare
when those barriers persist, with a multidisciplinary,
integrated socio-sanitary approach. The overall goal of
the organization is to end up integrating these individuals
within the Italian National Health System, without
providing parallel care, but, rather, to identify the
barriers to access to care and the strategies to overcome
these, while at the same time providing temporary care to
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people who have been left out of the system or encounter
substantial barriers in it. The Italian SSN is organized at
the regional level (Sistema Sanitario Regionale - SSR)
under the supervision of the Ministry of Health. Based
on the three pillars of universality, equity and equality,
it provides universal healthcare coverage to all citizens
and residents. Local health authorities deliver services
either free of charge or with a co-payment fee waiver
(i.e., ticket). Partial or total exemptions are available
for individuals with chronic or rare diseases, low or no
income, pregnancy, or disabilities. Coverage for non-
European nationals is generally valid for the duration of
their permit of stay. On the other hand, undocumented
non-EU persons can apply for an STP (Straniero
Temporaneamente Presente) code, which grants access
to SSN services for six months and can be renewed
as necessary [2, 3]. Over the years, EMERGENCY
NGO [4] has forged cooperative relationships with
local GPs and other non-profit associations. In the
case presented here, positive outcomes were mostly
due to a strong networking strategy between social and
health providers in the local context, that mitigated the
risk of poor outcomes linked to the existing barriers to
healthcare access.

CASE PRESENTATION

On the 11™ of February 2023 T.A., a 44-year-old man
of Ivorian origin without previously known medical
conditions, was admitted to the Emergency Department
of a hospital in Naples, Italy, due to a left-hand injury
caused by an unknown foreign body (possibly a rusty
iron chip) penetrating the skin while working in a farm.
On physical examination, the left-hand palm was swollen
and painful, especially close to the proximal part of the
third and fourth fingers. Oral therapy with amoxicillin/
clavulanic acid and a non-steroidal anti-inflammatory
drug (i.e., ibuprofen) was prescribed and the patient
was discharged. The patient was regularly registered
with the public SSN, and after 5 days, given the lack of
improvement, the patient presented himself at his GP for
consultation. The oedema was spread from the left hand
to the elbow, and the wound showed no improvement.
Even if the patient was a regular resident in Italy, he
encountered difficulties in navigating the health system
to obtain the services that were originally recommended
(i.e., administration of parenteral antibiotic therapy,
serial dressings for the wound, booking the several
medical appointments). For this reason, the GP
contacted the EMERGENCY NGO outpatient service
in the same Napoli area. The aim was to undertake a
multidisciplinary approach to care, with both medical
and nursing care, including wound management and
parenteral antibiotic therapy, if needed. This approach
was not available at a standard primary care level
in the east area of Naples (suburban neighborhood
of Ponticelli) and EMERGENCY NGO offered the
possibility to have nursing care and support in health
system navigation in a free, quick and easily accessible
way. During the evaluation at the EMERGENCY NGO
clinic, DM was diagnosed, based on a glycemia of 268
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mg/dl (normal values: 60-110 mg/dl) on a finger stick
test, and metformin was initiated. Oral antibiotic therapy
was initially switched to levofloxacin but, given no
evident improvement, a broader spectrum and parenteral
approach was adopted, with intravenous infusions
and later intramuscular injections performed at the
EMERGENCY NGO outpatient service.

Along with antibiotic therapy, bedside wound
management interventions with excisional procedures
were promptly started on 20th February and were
regularly carried out at the EMERGENCY NGO clinic
until 29th April (every other day, excluding weekends),
monitoring clinical evolution. Figures 1 to 5 show
progressive wound improvement from 22nd February
to 29th April 2023 with combined pharmacological and
wound management (i.e., debridement, disinfection,
and dressing). After debridement, disinfection and
several days of antibiotic therapy, the forearm swelling
was resolved. The initial injury was identified on the
palmar surface, close to the proximal part of the third
finger. The foreign body likely to be the causative agent

Fig. 1. Left hand lesion on February 22nd (day 2 of IV antibiotic
therapy).

Fig. 2. Left hand lesion on 24th February (day 4 of IV antibiotic
therapy).
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Fig. 3. Left hand lesion on 6th March (day 14 of IV antibiotic ther-
apy).

Fig. 4. Left hand lesion on 20th March 2023 (10 days after substi-
tution of IV with IM antibiotic therapy).

Fig. 5. Left hand lesion on 29th April 2023 (end of wound man-
agement treatment).

was not identified in the wound. Purulent drainage
from the initial injury and purulent accumulations
around appeared early in the wound treatment session,
followed by interdigital cutaneous fistulas among the
last four fingers (Fig. 3). Regular wound treatment
sessions were carried out, with debridement and local
application of alginate dressing and, later, polyurethane
pads. Antibiotic therapy was stopped on 31st March,
due to completion of the therapeutic course and clinical
improvement. Left hand ultrasound scan (performed
on April 19th in a third sector association that provides
free ultrasound scans in the area for people in need)
still showed widespread oedema of the intermetatarsal
muscles, with some small anechoic collections, and
some additional non-homogeneous collections close
to the metatarsophalangeal joints. However, a further
clinical improvement of the lesions was evident in the
weeks after, and on 29th April (Fig. 5) wound treatment
sessions were concluded. In the last session, all the
lesions appeared closed with no clear signs of active
infection but persistent left-hand swelling, hypotrophy of
the forearm and hand and finger movement impairment.
While local and systemic therapies were performed,
a specialist hand surgery consultation was obtained
(7th March 2023), but no surgical indication was set
at that time. After multidisciplinary consultation at the
EMERGENCY NGO clinic, a basic physical therapy
approach was initially chosen, and the patient and
a friend of his (who acted as his caregiver on several
occasions) were trained on active mobilization exercises
by the nursing staff.

However, given the persistent movement impairment, in
the following months, a hand MRI was performed (2nd
May 2023), with evidence of widespread subcutaneous
palmar oedema of the hand and fingers, especially
involving the third and fourth proximal phalanges. A
new hand surgery specialist consultation was performed
in the private sector (31st May 2023, sponsored by the
patient’s employers), which suggested a physical therapy
approach. The physiatric assessment was carried out
within the public health system in July 2023, followed
by physiotherapy and ultrasound therapy, with only
partial improvement. The patient underwent a further
hand surgery evaluation in December 2023 within the
public health system, and eventually a surgery approach
was suggested (tenoarthrolysis) to solve the mobility



issues, likely due to post-inflammatory adhesions, not
objectified on imaging. The patient is currently on the
waiting list for surgical intervention that will be provided
by the SSN.

Concerning the new diagnosis of diabetes mellitus,
specialist consultation was performed within the SSN.
Insulin subcutaneous therapy and oral metformin were
prescribed, together with the complete investigation
panel to assess the presence of diabetes-related organ
damage. Health education about the disease and
glycemic control training was provided by the nursing
staff of the EMERGENCY NGO clinic. Follow-up is
currently ongoing and managed by his GP.

Given some clear difficulties throughout the entire care
process in navigating the SSN and the bureaucratic issues
related to the incident in the workplace, the patient was
supported by the social staff of the EMERGENCY NGO
clinic in booking medical appointments, requesting
fee waivers (diabetes- and income-related), and in
applying for an invalidity pension in collaboration with
the patient’s GP, with the ultimate aim of a gradual
empowerment of the patient.

Discussion

This case study sheds some light on some interesting
management aspects. From a clinical point of view,
outpatient management of hand infection in diabetes
has shown to be feasible and effective under some
conditions, according to previous literature [1]. In this
case, timely therapy and the combined approach with
systemic antibiotic therapy and wound management
intervention were crucial elements for the positive
outcome. However, several other aspects in addition to
the clinical features could have influenced the patient’s
outcome. Although he has been living in Italy for more
than 15 years, is quite fluent in the Italian language, and
regularly registered with the Italian SSN, he showed
some difficulties in navigating the health system,
particularly in booking medical exams and applying for
fee waivers, due to poor knowledge about how booking
and referral pathways work within the SSN. In addition,
the accessibility to the local health system was also
impaired by the scarce availability of outpatient services
combining the possibility of receiving parenteral
antibiotic therapy and wound management services in an
outpatient setting. Primary care, as currently organized in
the area, has inadequate resources to improve healthcare
access and provide appropriate care for cases that need
more complex outpatient management.

Taking these barriers into account, and aiming to
overcome them, in the case hereby presented we adopted
an approach inspired by the PHC model. PHC is a whole-
of-society approach to health that aims at ensuring the
highest possible level of health and well-being and its
equitable distribution, with three main components:
1) comprehensive integrated health services to meet
people’s needs; 2) multi-sectoral policies and actions to
address the upstream and wider determinants of health;
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3) engaging and empowering individuals, families,
and communities [5]. In addition, multidisciplinary
is another key factor of the PHC approach, which has
proven to be effective and efficient in terms of health
outcomes [6]. Bearing this model in mind, our approach
was characterized by:

* multidisciplinary and teamwork: the therapeutic path
was coordinated by the patient’s GP and involved
different professionals, including specialist doctors,
nurses, radiologists and social workers, that took
charge of the different health and administrative
needs;

* networking between the public health provider (i.e.,
the GP), an NGO (i.e., EMERGENCY) and other
non-profit private providers, which led to overcoming
the barriers to timely and appropriate health care
provision;

* integration between social and health-related
interventions that allowed the patient to face both
the administrative barriers and those related to
healthcare access while receiving appropriate and
timely therapeutic interventions;

* involvement of caregivers in health education
interventions and patient empowerment, to give the
patient adequate tools to improve his health status.

However, our approach presents some limitations.

First, barriers to healthcare access were temporarily

circumvented, relying on the non-profit private sector,

but not solved: in fact, parenteral therapy and wound
management activities are still scarcely available in
the public sector at the primary care level, as well as
radiological services. In addition, the strategy adopted
is strictly tailored to the locally available resources
and network and not easily generalizable to other
contexts. Moreover, other barriers (i.e., language and
bureaucratic) are systemic in the SSN and remain,
despite the local NGO efforts. This study demonstrates
the inefficiency of working without a whole-of-health
system approach. A clear and established PHC strategy
was lacking. Considerable human and material resources
were mobilized and deployed for the management of
a single case. Traditionally, primary care routes were
underutilized or not utilized at all. All of this goes to
show the unsustainability of working from a piecemeal
perspective, ignoring the need to integrate interventions
throughout the health sector. These drastic investments
yielded positive results for one patient. However, this
outcome could have been multiplied to affect many
other health-seekers without further investment, if this
PHC strategy, deeply rooted in a whole-of-health system

approach, had been formalized.

conclusions

We presented a clinical and management case providing
several starting points for reflection on the potential
of a PHC approach applied to a complex clinical case.
Currently, in Campania region, the SSR is not yet
equipped with a PHC organization as it is in terms
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of accessibility to assistance, of comprehensiveness,
of consideration of biopsycho-social factors, of
coordination between different actors involved in the
system, of the temporal-continuity of assistance. The
patient’s condition required territorial, medical-nursing
and administrative management. In these cases, the
synergy between public providers and the NGOs can
be strategic to improve primary care management in
the light of the PHC principles. In this light, NGOs act
as temporary support to the SSN, providing health and
administrative services and, at the same time, highlight
patients’ unmet needs and barriers to access basic care.
Furthermore, they carry out advocacy actions whose aim
is to prompt the SSN to provide needed primary care
services. In December 2023 a formal cooperation project
between two local GPs and the NGO EMERGENCY was
started in Naples, as an experimental form of healthcare
provision with a PHC approach. While innovative and
promising, this strategic synergy cannot be seen as an
end, but as a powerful tool to promote evidence-based
advocacy actions to remove the existing barriers to
healthcare access at a broader level, with the ultimate
goal of public, equitable, accessible and sustainable care
for everyone, recognizing and protecting health as a
human right.
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summary

Background. Virtual Reality (VR) is a technology that enables
the creation of immersive, interactive, and collaborative environ-
ments, with extensive applications in the realm of e-Health.
Methods. This study aimed to reduce stress and anxiety in hospi-
talised patients by employing guided virtual scenarios and non-
invasive biosensors.

Results. During the initial experimental phase, conducted on
33 patients in a cardiac rehabilitation ward, improvements were
observed in stress levels (-11.3%), depression (-4.2%), and anxi-
ety (-3.2%). Supporting these results, a specific clinical case
analysis revealed significant improvements in an 82-year-old

Introduction
Psychophysical wellbeing is a significant challenge in
public healthcare, particularly for vulnerable patients
in hospital environments. In Italy, where the public
health system faces ongoing pressures from an aging
populationandresource constraints, stressandisolation
among hospitalized patients are critical issues. These
conditions can severely weaken immune defenses
and overall health, increasing the risk of hospital-
acquired infections and other complications [1]. The
COVID-19 pandemic exacerbated these challenges,
highlighting the need for innovative solutions to
counteract social isolation and promote mental and
physical health [2]. This study explores the use of
Extended Reality (XR), encompassing Virtual Reality
(VR), Augmented Reality (AR), and Mixed Reality
(MR), as an innovative tool to enhance wellbeing and
hygiene standards.
The primary objective of the project was to alleviate stress
and enhance the quality of life (QoL) of hospitalised
patients through:
* emotional engagement and cognitive stimulation;
* mitigating isolation in hospital wards and care homes,
positively impacting mental and physical hygiene;
* progress monitoring using specific sensors.
These goals were achieved by integrating techniques
such as mindfulness, art therapy, and museum therapy
within a multisensory and immersive XR framework [3].
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woman with moderate depression and severe social isolation. Fol-
lowing the VR intervention, the patient experienced a substantial
reduction in isolation, heightened motivation for daily activities,
and enhanced social interaction quality, with a 35% increase in
perceived quality of life. Physiological improvements included
reduced sympathetic nervous system arousal and greater heart
rate variability stability.

Conclusions. These findings underscore VR’s potential to pro-
mote psychophysical wellbeing and improve healthcare service
quality, advocating innovative preventive and therapeutic meth-
ods.

Materials and methods

The project adopted an integrated multidisciplinary
approach, combining neuroscience, psychology, and
engineering with a particular focus on physical and
mental hygiene. The study was conducted in the cardiac
rehabilitation ward of Lecce, Italy, from January 2023 to
March 2023.

SAMPLE AND SETTING

A total of 33 hospitalized patients, aged between 45 and
75 years, enrolled in the cardiac rehabilitation program
were included in the study. All participants provided
informed consent prior to enrollment. The intervention
took place in a dedicated therapy room within the
hospital, ensuring a controlled and quiet environment.

INTERVENTION PROTOCOL

The intervention extensively utilised Extended Reality

(XR) technology, an innovative immersive tool that

creates virtual environments capable of inducing relaxing

emotional states and stimulating cognitive engagement.

Each patient participated in XR sessions that integrated

guided virtual scenarios with mindfulness techniques.

The intervention protocol was as follows:

* Frequency and Duration: patients underwent two
sessions per week over a six-week period. Each
session lasted approximately 30 minutes;

* Technologies Used: patients experienced immersive
VR environments through head-mounted displays,
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while non-invasive biosensors (such as the Emotiv
Epoc for EEG recordings and the Empatica E4
Wristband for measuring electrodermal activity
and heart rate) were used to continuously monitor
physiological parameters;

¢ Objective: the aim was to foster emotional
engagement and cognitive stimulation while
facilitating real-time biofeedback, thus supporting
targeted psychological interventions.

PHYSIOLOGICAL MONITORING

Real-time monitoring of physiological data played
a pivotal role in assessing the impact of immersive
experiences. Biosensors captured measures including
electrodermal activity (EDA), heart rate (HR), and
EEG signals, elucidating the relationship between
emotional states and physiological responses. These
data contributed to understanding how immersive XR
scenarios can modulate stress-related physiological
responses, such as reduced sympathetic nervous system
activation, lower skin conductance response (SCR)
peaks, and enhanced heart rate variability (HRV).

CLINICAL APPLICATIONS AND BENEFITS

The intervention produced numerous benefits spanning

various aspects of psychological and physical health:

e Stress Reduction: immersive XR scenarios directly
influenced physiological stress regulation, evidenced
by reduced sympathetic nervous system activation,
lower skin conductance response (SCR) peaks,
and enhanced heart rate variability stability. These
outcomes align with prior studies validating VR’s
efficacy in improving stress responses [7];

¢ Psychological Support: mindfulness techniques and
guided meditation integrated into VR demonstrated
significant efficacy in managing anxiety and
depression, corroborating prior research on VR’s
potential to enhance emotional regulation and
psychological wellbeing [8];

* Innovative Therapeutic Practices: the intervention
incorporated innovative therapies such as museum
therapy and art therapy, particularly beneficial
for patients with chronic stress, dementia, or
neurodegenerative disorders. These approaches,
promoting awareness and hygiene management,
were integrated with XR to enhance attention and
cognitive stimulation. A notable example is the
MoMA Alzheimer’s Project, an initiative by New
York’s Museum of Modern Art, which demonstrated
art’s role in mitigating cognitive decline and
enhancing life quality for Alzheimer’s patients [9].

DATA COLLECTION AND STATISTICAL ANALYSIS

* Timing of Assessments: baseline measurements
were collected one week prior to the start of the in-
tervention. Subsequent assessments were conducted
immediately after the six-week intervention and at a
one-month follow-up to evaluate both immediate and
sustained effects.

¢ Qutcome Measures: psychological outcomes were

assessed using validated questionnaires. The Perceived
Stress Scale (PSS) [4] measures the degree to which
situations in an individual’s life are perceived as
stressful, evaluating aspects such as unpredictability,
overload, and lack of control over the events of the past
month. The Hospital Anxiety and Depression Scale
(HADS) [5] is a self-report instrument comprising
14 items divided into two subscales — HADS-A for
anxiety and HADS-D for depression — with each
subscale scoring from O to 21. Higher scores on these
scales indicate greater levels of anxiety or depressive
symptoms. Both instruments have been extensively
validated for clinical and hospital settings, ensuring
reliable assessments of psychological distress.
Physiological outcomes were quantified through
continuous biosensor monitoring, capturing real-time
data on SCR as an indicator of stress.

» Statistical Analysis: the primary outcome, the change
in PSS scores, was evaluated by calculating the
percentage change from baseline to post-intervention
and follow-up. No formal statistical testing was
performed to determine statistical significance, as
this study was observational in nature. Future studies
should consider implementing statistical tests to
assess the significance of these changes.

* The project has demonstrated how the integration of
neuroscience, psychology, and advanced technologies
can not only optimise patients’ physiological and
psychological responses but also open new avenues
for treating mental and physical health conditions,
promoting an innovative and highly personalised
therapeutic approach.

Results

This study involved a total of 33 hospitalized patients
in a cardiac rehabilitation ward, who participated in
a six-week program that included immersive guided
meditation sessions, art therapy, and virtual museum
therapy. The key outcomes of the program are described
below:

The program resulted in a significant reduction in
perceived stress, with an 11.3% decrease in scores on the
Perceived Stress Scale (PSS). This indicates a general
reduction in stress among the participants, suggesting
that the intervention had a positive impact on managing
the stress typically associated with cardiac rehabilitation.
In terms of mood, a 4.2% reduction in depressive
symptoms was observed, as measured by the Hospital
Anxiety and Depression Scale (HADS). This reflects
an improvement in patients’ mood, which may have
positively influenced their overall rehabilitation
experience and psychological recovery.

Anxiety symptoms also showed a slight but positive
improvement, as evidenced by HADS scores (Fig. 1).
Although the change was modest, this improvement
suggests overall progress in managing anxiety,
demonstrating the benefits of the therapeutic interventions.
Another important aspect of the program was the
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Fig. 1. Differences between the questionnaire scores obtained after the experience and those recorded before the experience.

Distribution of the variations Means
Stress B -11.3%
Depression =
Anxiety — e
-3.2%
Variotions
Tab. I. Study Results on 33 Individuals.
) Post- Percentage .
Parameter Pre-Intervention Intervention Change Improvement Description
Significant perceived stress reduction, supported
- 0,
Stress Level (PSS) 50 44.2 11.3% by SCR peaks decrease
Depressive 12 M5 409, Slight improvement in mood and depressive
Symptoms (HADS) : e symptoms
Anxiety Symptoms 10 97 399 Slight reduction in anxiety symptoms, indicating
(HADS) : e overall improvement
SCR Peaks 10 3 70% Reduction in galvanic skin response peaks,
reflecting decreased physiological stress
) . ) Improved perception of social interaction quality
0,
Social Satisfaction 3/10 5/10 +40% and greater participation

increase in socialization. Participants exhibited greater
involvement in collaborative virtual experiences, which
contributed to a strengthened sense of belonging and
social connection. This aspect is further detailed in
Table I, which highlights the increased participation in
these group activities.

From a physiological perspective, significant
improvements in autonomic nervous system function
were observed. Specifically, there was a decrease
in the peak frequency of the Skin Conductance
Response (SCR), along with an increase in heart rate
variability (HRV). These results suggest a reduction
in sympathetic nervous system activation and an
improvement in autonomic balance, indicating that the
program also had positive effects on the physiological
response to stress.

Finally, quality of life improvements was significantly
documented in a detailed case study, which showed
notable overall enhancements in one patient’s life
conditions. This case highlights the potential impact
of the program on quality of life, underscoring how
innovative therapeutic approaches can contribute to the
overall well-being of patients.

E6G3

CASE STUDY: 82-YEAR-OLD WOMAN

Among the participants in the study, one case stands out:
an 82-year-old woman with moderate depression and
severe social isolation, which had significantly limited
her quality of life and daily activities. Following the
completion of the virtual reality (VR) sessions, several
notable improvements were observed in her well-being.
First, the quality and frequency of her social interactions
showed remarkable progress. Prior to the intervention,
the patient engaged in social interactions only once
every two weeks. After the VR sessions, the frequency
of social interactions increased to 2-3 times per week,
marking a 150% improvement. This significant shift
helped to break a long-standing cycle of isolation,
contributing to a greater sense of connectedness.

Inaddition to social engagement, the patient demonstrated
enhanced motivation for daily activities. She became
more involved in personal and relational activities,
including self-care routines and social participation.
This increased motivation was indicative of a broader
improvement in her overall engagement with life.

Regarding her overall quality of life, significant
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Tab. Il. Improvements in QoL Domains for the 82-Year-0ld Patient.

Dorg‘fll-ri\fgtoegsllty Pre-lnstfor\r/gntmn Post-lr;'(c:%r?gentlon Improvement (%) Description of Improvement

Increased sense of belonging and

Social Satisfaction 3.0/10 4.2/10 +40% reduced loneliness, with greater
participation in social interactions
Improved physical capabilities, more

Physical Health 4.0/10 5.4/10 +35% frequent walks, and enhanced self-care
routines
Reduced depressive symptoms and

Psychological Health | 5.0/10 6.3/10 +25% heightened motivation to engage in
daily activities

Autonomy and 3510 52/10 +48% Greate( |nvolv§ment in personal care

Independence and daily routines

Overall Wellbeing 4.2/10 6.0/10 +43% Evlﬂigfﬁg perception of psychophysical

This table provides a clear and quantitative view of the improvements across various domains of quality of life. The data is organised to highlight the

programme’s impact on crucial aspects of the patient’s wellbeing.

Tab. lll. Comparison of Pre- and Post-Intervention Parameters in the Clinical Case.

Parameter Measurement Method Pre-Intervention Result Post-Intervention Increase
Result (%)
SCR Peaks Physiological measure (SCR) 4-5 peaks per day 2-3 peaks per day -50%
Heart Rate Variability (HRV) Physiological measure (HRV) 50 ms 70 ms +40%
Social Interactions Self-reports and observations 1 interaction every 2 weeks | 2-3 interactions per week | +150%
Motivation Self-reports and observations 25% of daily activities 60% of daily activities +140%
Social Satisfaction Self-reports and observations 3/10 4.2/10 +40%

improvements were noted. The patient’s score on the
WHOQOL-BRETF scale increased from 4.5/10 to 6.8/10,
representing a 51% improvement (Tab. II). This positive
change reflects a notable enhancement in her perception
of her well-being and life satisfaction.

Psychologically, the patient experienced a substantial
reduction in perceived stress, with her score on the
Perceived Stress Scale (PSS) improving by 45%.
This reduction in stress was closely associated with a
decrease in depressive symptoms, which were reflected
in a 28% improvement in the Hospital Anxiety and
Depression Scale (HADS). These results suggest a
significant enhancement in her overall psychological
well-being, further underlining the potential benefits of
the VR intervention for addressing both mental health
and social isolation.

These improvements are documented through a
combination of objective measurements, such as heart
rate variability (HRV) and skin conductance response
(SCR) peaks, which reflect the physiological changes
related to stress reduction and overall well-being
improvement. The measurements were taken using daily
monitoring, showing a significant reduction in SCR
peaks (-50%) and an increase in heart rate variability
(+40%). In parallel, psychological improvements were
monitored through self-reports from the patient and
direct observations (Tab. III).

This clinical case is not only an example of individual
success but also represents a model for public health,
demonstrating how innovative and personalized
approaches can radically transform the lives of
vulnerable patients. Its story highlights the importance

of integrating advanced technologies and psychological
interventions in the context of cardiac rehabilitation,
paving the way for new possibilities in the treatment of
chronic anxiety and social isolation.

Discussion

The project has demonstrated how the integration of
neuroscience, psychology, and advanced technologies
can not only optimise patients’ physiological and
psychological responses but also open new avenues
for treating mental and physical health conditions,
promoting an innovative and highly personalised
therapeutic approach.

The project yielded promising results, demonstrating the
effectiveness of an integrated multidisciplinary approach
combining neuroscience, psychology, engineering,
and immersive technologies to address stress, anxiety,
and social isolation, with positive psychological and
physiological impacts. Patient data and experiences
suggest that Extended Reality (XR), in conjunction with
physiological biosensors, represents a breakthrough
in managing psychological disorders and improving
general wellbeing.

Implications of Immersive Technologies in Stress
Management: The results related to stress reduction,
measured through skin conductance response (SCR)
and heart rate variability (HRV), corroborate prior
studies supporting the effectiveness of VR in enhancing
physiological responses to stress. For instance, a
study by Freeman et al. (2017) associated virtual
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environments with significant reductions in anxiety
and stress symptoms, positively influencing emotional
regulation [10]. XR appears to activate relaxation
mechanisms, decreasing sympathetic nervous system
arousal. These results support the use of VR as a
therapeutic tool to reduce physiological activation
related to acute and chronic stress.

Mindfulness and Meditation as Psychological Support
Tools: The integration of mindfulness and guided
meditation into the treatment provided significant
psychological benefits, reducing anxiety and depression
in patients. According to a study by Hofmann et al.
(2010), mindfulness has been documented as effective
in treating psychological disorders, particularly in
reducing symptoms of anxiety and depression [11, 12].
The combination of mindfulness and meditation with VR
allowed patients to experience deep relaxation, fostering
emotional self-regulation. Although the effects are
promising, one aspect to consider is the need for regular,
personalized treatment sessions to optimize benefits,
taking into account individual variables related to
emotional response and patients’ concentration abilities.
Music Therapy and Art Therapy in Rehabilitation: The
inclusion of music therapy and art therapy in the program
brought significant benefits for patients with cognitive
disorders, such as dementia and neurodegenerative
diseases. The cognitive stimulation derived from art and
culture contributed to improving attention, memory, and
daily awareness. Research such as that by Civitarese et
al. (2016) documented the effectiveness of art therapy in
improving cognitive functions in Alzheimer’s patients,
highlighting a significant improvement in quality of life
and disease management [13]. The MoMA Alzheimer’s
Project experience provided important insights into
how art can stimulate memory and reduce cognitive
symptoms, with a positive impact on quality of life [9].
However, a critical aspect that emerged is the difficulty
of access to such interventions for certain patient groups
due to logistical or economic barriers, which can limit
the universal applicability of these therapies.

Study Limitations and Future Directions: Although the
results obtained are encouraging, our study has some
limitations. First, the relatively small sample size may
affect the generalizability of the results to a larger
population. Another aspect to consider is the limited
duration of the intervention, which does not allow
for observing long-term effects. Studies by Garrison
et al. (2015) and Pina et al. (2020) suggest that the
effectiveness of VR and mindfulness techniques could be
enhanced with prolonged treatments and regular follow-
up to observe long-term benefits [14, 15]. In the future, it
would be useful to examine the possibility of combining
these interventions with pharmacological approaches to
treat complex psychological disorders, such as chronic
anxiety, which could benefit from integrated therapy.
Implications for Public Health: The results of this
study have important implications for public health,
suggesting that the adoption of advanced technologies
and innovative therapeutic approaches could be a crucial
step toward transforming the treatment of psychological

VR PUBLIC HEALTH CASE

and physiological disorders. The integration of XR,
biosensors, and psychological therapies in the treatment
of stress-related, anxiety, and social isolation disorders
could improve access to and effectiveness of care,
reduce healthcare costs, and enhance the quality of
life for patients, particularly those with chronic or
neurodegenerative diseases. According to evidence
from studies like that of Rizzo et al. (2019), the use of
VR in psychological rehabilitation is emerging as an
opportunity to treat complex psycho-physical conditions
efficiently and cost-effectively [16].

These initial findings suggest the benefits to the
community from using this type of alternative medicine
in hospital settings. There is a need for further
experimental campaigns to be conducted on a larger
sample in order to obtain statistically significant results.

conclusions

The study has demonstrated the potential of Extended
Reality (XR) as a transformative tool in public health,
capable of improving the quality of life for vulnerable
patients and supporting the maintenance of high
hygiene standards. The integration of XR technologies
with traditional therapeutic approaches can represent a
breakthrough in healthcare, providing effective tools to
reduce stress, improve psycho-physical well-being, and
promote proper hygiene practices. Future perspectives
include expanding the project to extra-hospital contexts,
such as schools and nursing homes, and developing
personalized protocols based on machine learning to
tailor XR experiences to individual needs, strengthening
the link between technological innovation and
sustainable public health.
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summary

Introduction. Tuberculosis (TB) represent a serious public health
issue even in most developed countries, where TB cases are mostly
concentrated in some risk groups, like immigrants from high-inci-
dence TB countries. Aim of the study was to describe the occur-
rence of TB in Siracusa Local Health Authority (Italy) and to
explore its determinants in three different populations: Italy-born,
regular foreigner and irregular foreigner:

Methods. Cases were classified per patient origin and legal
ground: Italy-born (IB); regular foreigners (REF); irregular for-
eigners (IRF). All the notifications were evaluated and uploaded
to the Notification System of Infectious Diseases (PREMAL) by
the Epidemiology Unit of the Prevention Department of Siracusa
LHA.

Results. During the study period, 183 TB cases were detected: 72
(39.3%) were Italy-born, 26 (14.2%) were regular foreigners and
85 (46.5%) were irregular foreigners. Overall, foreign-born cases

Introduction

Tuberculosis (TB) is one of the oldest diseases known
to affect humans and still represent one of major cause
of death worldwide [1]. TB, caused by the bacillus
Mycobacterium tuberculosis, is primarily a pulmonary
disease. However, M. tuberculosis also infects lymph
nodes, the pleura, bone, the central nervous system and
other organs. These clinical presentations constitute
extra-pulmonary TB. While 10% of those infected
develop active disease, the majority of individuals mount
an effective immune response leading to successful
containment of Mycobacterium tuberculosis growth; a
condition known as latent TB infection (LTBI) [2].
Despite the UN’s resolution of ending tuberculosis
infection by 2035, it remains a major public health
challenge. Tuberculosis used to be the leading cause of
death in infectious diseases and became the second after
COVID-19 during the pandemic [1], including among
persons living with human immunodeficiency virus
(HIV) infection [3].

https://doi.org/10.15167/2421-4248/jpmh2025.66.1.3233 E67

(regularly and irregularly residents) accounted for 60.7% of all
cases. We demonstrated significative differences in epidemiologi-
cal, demographic and clinical features among the three different
groups.

Furthermore, we registered a decrease in TB notifications of
59.5% among Italy-born patients, 46.0% among regular foreign-
ers and 95.5% among irregular foreigners, who, however, remain
the population group with the highest incidence of tuberculosis in
Siracusa LHA.

Conclusions. 7B control in migrants is considered key to achiev-
ing TB elimination in low TB incidence countries, in accordance
with the World Health Organization (WHO)’s End TB Strategy,
that set ambitious targets for 2020-2035, including 90% reduc-
tion in TB incidence and 95% reduction in TB deaths by 2035,
compared with 2015.

More than 10 million people continue to fall ill with TB
every year. About a quarter of the global population is
estimated to have been infected with TB. The reported
global number of people newly diagnosed with TB was
7.5 million in 2022. This is the highest number since
WHO began global TB monitoring in 1995. Globally in
2022, TB caused an estimated 1.30 million deaths [1].
Geographically, most TB cases in 2022 were in the
WHO regions of South-East Asia (46%), Africa (23%)
and the Western Pacific (18%), with smaller shares in the
Eastern Mediterranean (8.1%), the Americas (3.1%) and
Europe (2.2%) [1].

TB epidemiology is strongly influenced by social and
economic development and health-related risk factors
such as undernourishment, diabetes, HIV infection,
alcohol use disorders and smoking. Strictly sense, TB
can be considered a social disease [4].

A World Health Organization (WHO) initiative, The End
Tuberculosis Strategy, set ambitious targets for 2020-
2035, including 20% reduction in TB incidence and 35%
reduction in the absolute number of TB deaths by 2020
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and 90% reduction in TB incidence and 95% reduction
in TB deaths by 2035, compared with 2015 [5-6].

The current TB epidemiological situation in Italy, as in
many other industrialized countries, is characterized by
an incidence lower than 10 cases/100,000 inhabitants
in the general population, a threshold within which the
WHO defines Italy as “low endemic country” [7]. In
countries with low TB incidence, the cases are mostly
concentrated in some risk groups, like immigrants from
high-incidence TB countries. In Italy, 2,480 cases of TB
have been notified in 2021, with a notification rate of 4
per 100,000. A foreign origin was detected in more than
half of all TB cases (57.9%) [8].

Immigrants arriving from high-incidence TB countries
may pose a threat to TB control in low incidence host
countries. In Italy, a significant positive correlation
between TB notification rates and immigration numbers
was observed [9]. Besides the immediate morbidity
and mortality from any resurgence of TB, there would
also be the increased economic cost of treatment of
cases, tracing and preventive treatment of contacts, as
well as concern over the potential emergence of drug-
resistant forms of TB, that are emerging as a greater
threat and causing higher mortality rates [9]. TB in
migrants from TB-endemic countries can be the result
of different processes: arrival in the host country with
prevalent active TB, entering the host country with
latent tuberculosis infection (LTBI) that reactivates after
arrival, new infection in the host country, or infection
when travelling back and forth from the host country to
the country of origin [10, 11]. TB control in migrants is
therefore considered key to achieving TB elimination in
accordance with the World Health Organization’s End
TB Strategy [5, 6].

Aim of the current study was to describe the occurrence
of TB in Siracusa Local Health Authority (LHA), Italy,
over a ten-year period (2014-2023) and to explore its
determinants in three different populations, concerning
demographic and epidemiological data, clinical features
and risk factors for TB infection and transmission.

Methods

We conducted a ten-year retrospective analysis of all TB
notifications in Siracusa LHA, from 1% January 2014 to
31% December 2023. According to ISTAT data, censed
foreign born people account for 3.9% of the population
(384,866 province population). The presence of regular
foreigners in the province of Siracusa is lower than at
national level, where migrants represent 8.6% of the
resident population [12]. Any official data are available
for irregular foreigners. According to an estimation by
ISMU Foundation (Initiatives and Studies on Multi-
ethnicity), an independent and highly qualified research
centre, the estimated number of irregular foreigners is
about a mean of 8.1% of regular immigrants through
the years 2014-2023 (last available data for the year
2021) [13].

Cases were classified per patient origin and legal ground:

Italy-born (IB); regular foreigners (REF); irregular
foreigners (IRF) (i.e., foreigners without residence
permit, as migrants landed on our coasts).

By law, TB notification is mandatory in Italy, according
to Ministerial Decree 15 December 1990 “Information
system of infectious and diffusive diseases” (and
subsequent amendment in Ministerial Decree 29
July 1998) [14 15]. All the notifications regarding the
considered period were evaluated and uploaded to the
Notification System of Infectious Diseases (PREMAL)
by the Epidemiology Unit of the Prevention Department
of Siracusa LHA.

A TB case was defined as all forms of active TB,
including pulmonary and extrapulmonary TB. For the
distribution between pulmonary and extrapulmonary
TB, cases with both pulmonary and extrapulmonary TB
were categorized as pulmonary TB. Diagnosis was either
microbiologically confirmed or based on clinical and/or
paraclinical findings suggestive of TB, prompting TB
treatment. Information on how TB cases were detected
was not available. There was no systematic TB screening
among migrants during the study period.

Cases notified more than one time within 12 months
were included using first notification, unless they had
an outcome report of treatment completion or TB cure
within the same 12-month period.

Number of TB cases and TB incidence (/100,000
population per year) were investigated for the considered
period both for the total population and for the three
principal population subgroups.

Calculation of TB incidence in the not Italy-born
population was made with two different methods
and using different data sources: first considering as
denominators the data on immigrants regularly registered
(subjects who own a regular residence permit) [16]
and secondly considering the estimated prevalence
of not regularly registered immigrant presence, by an
independent research centre [17].

Study variables were analysed differentiating between
the three principal subgroups. Comparison between
groups were made using the calculation of odds ratio
(OR) and its 95% confidential intervals (95% CI).
Continuous variables (i.e., age at notification) were
compared using the student t-test for unpaired data.
Statistical analysis was performed using Stata.

Results

During the ten-year study period, 183 TB cases were
detected and included in the study: 136 (74.3%) males
and 47 (25.7%) females. Of the total, 72 (39.3%)
were Italy-born patients, 26 (14.2%) were regular
foreigners and 85 (46.5%) were irregular foreigners.
Overall, foreign-born cases (regularly and irregularly
residents) accounted for 60.7% of all cases (n = 111),
while regularly residents (Italy-born and foreign-born)
accounted for 53.5% (72 cases) (Tab. I). Figure 1 shows
the distribution of the reported cases in the three groups
of patients by year of notification.
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Tab. I. Demographic and clinic characteristics of patients.
TOT IB ReF IrF

n % n % n % n %
N 183 72 39.3% 26 14.2% 85 46.4%
Sex
Males 136 74,3% 47 65,3% 16 61,5% 73 85,9%
Age
Mean age (xSD) 38.4 (£22.3) 54.9 (£23.4) 38.8 (+ 16.6) 24.4 (£ 10.0)
0-19 46 25,1% 7 9.7% 9 34,6% 36 42,4%
20-39 62 33,9% 12 16,7% 1M 42,3% 41 48,2%
40-59 36 19,7% 17 23,6% 3 11,5% 8 9.4%
60-79 26 14,2% 23 31,9% 3 11,5% 0 0,0%
>80 13 71% 13 18,1% 0 0,0% 0 0,0%
TB localization®
Pulmonary 75 41,0% 25 34,7% 14 53,8% 36 42,4%
Extra_pulmonary 24 13,1% 5 6,9% 1 3.8% 18 21.2%
Unknown 84 45,9% 42 58,3% 1M 42,3% 31 36,5%
TB type?
New cases 63 34,4% 21 29,2% 12 46,2% 30 35,3%
Relapse cases 13 71% 8 11,1% 4 15,4% 1 1,2%
Unknown 107 58,5% 43 59,7% 10 38,5% 54 63.5%

" Information available for 99 patients. 2 Information available for 76 patients. IB: Italy-born; ReF: regular foreigners; IrF: irregular foreigners.

Number of TB cases

186

51

M Italy-born patients

19

o

W Regular foreigners

16

Irregular foreigners

Fig. 1. Number and distribution of the TB cases in the three study groups reported by year to the Siracusa LHA from 2014 to 2023.
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During the study period, TB incidence rate (IR) was
2.4/100,000 inhabitants among regular residents (both
Italians and foreigners); specifically, IR in the Italy-born
was 1.8/100,000, while in the regular foreigners IR was
17.7/100,000 (p < 0.00001). Overall, TB notification
rate declined from 3.2/100,000 inhabitants in 2014
to 1.3/100,000 in 2023 in Italy-born group (-59.5%;
p = 0.07, ns), while in the same period, TB notification
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rate declined from 24.2/100,000 to 13.1/100,000 in the
regular foreigners (-46.0%; p = 0.22, ns). Using the
estimation by ISMU (as reported in “Methods”), we
calculated an IR reduction of 95.5% among irregular
foreigners (p < 0.0001).

Overall, the median age of all TB patients was 38.4
(£22.3 SD) years, rising from 54.9 (£23.6) years in
Italy-born patients to 38.8 + 16.6 years (p = 0.0021)
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and 24.4 £ 10.0 years (p < 0.0001) in regular foreigners
and irregular foreigners, respectively. Among the latter,
93.0% of them was aged between 15 and 44 years old,
while this percentage fell to 60.0% (p < 0.0001) and
26.4% (p < 0.0001) among regular foreigners and Italy-
born patients, respectively.

Classification of TB type at the moment of diagnosis was
available for 41.5% of patients (Tab. I). Among those 76
patients, a total of 63 (82.9%) were classified as “new
cases”, 13 (17.1%) as “re-treated cases”, either failure or
relapses. Regular foreigners were more frequently “new
cases” (39.5%; p=0.71, ns), while “relapse cases” status
was found more frequently among Italy-born patients
(10.5%; p = 0.70; ns), although without any statistical
significance.

TB localization was available for 54.1% of patients
(Tab. I); among them, 75 (75.8%) had pulmonary
TB, 24 (24.2%) had extra pulmonary TB. Common
extra pulmonary sites included pleura, intestine and
peritoneum, which were affected in 4.9%, 3.8% and 3.3%
of all TB cases reported, respectively. The likelihood of
extra pulmonary TB was more common among irregular
foreigners, although without statistical significance.
Regarding the geographical distribution of TB cases
origin, Romania was the most represented country among
the regular foreigners (44.0%, n = 11 cases), followed
by Germany, Morocco and Sud Sudan (8.0%), while
Somalia was the most represented country among the
irregular foreigners (25.6%, n = 22 cases), followed by
Gambia (12.8%, 11 cases), Eritrea and Nigeria (11.6%,
10 cases) (Tab. II). According to WHO Regions [18],
a half of all patients (50.5%) came from the African
Region, 31.5% from Eastern Mediterranean Region and
17.1% from European Region. Only 1 patient (0.9%)
came from South-East Asia Region.

The occupation status was known only for 38.3% of
patients, with difference among the three study-groups:
58.3% (n = 42) for Italy-born patients, 28% (n = 7)
for regular foreigners and for 24.4% for irregular
foreigners (n = 21). 57.1% of them were workers, 21.4%
unemployed, 4.3% underage (< 18 y/0), 5.7% housewives,
21.4% retired. Among the workers, there were house
cleaners, construction workers, street sellers, caregivers,
agricultural day labourers, waiters, and traders.

The TB multidrug-resistant (MDR TB) status was known
for only three patients; all of them were from Romania
and were regularly resident in Italy.

The risk factors for TB identified in our study were
reported for only four patients. They were HIV infection
(1 case), HCV infection (1 case), homeless status
(1 case) and pregnancy (1 case).

Four patients died from TB during the study period: 2
cases among irregular foreigners, 1 patient among Italy-
born patients and 1 case was regular foreigner. Among
them, there was 1 case of MDR TB and 2 cases of
previously treated patients. The mean age of those four
patients was 41,3 years (20 years for irregular foreigners,
43 for regular foreigners and 72 for Italy-born).

Discussion

In this study, we reported the epidemiological updates
of TB incidence in Siracusa LHA throughout a 10-year
observational study and we analysed the differences
among three different study groups: Italy-born, regular
foreigner and irregular foreigner patients.

TB still represent a serious public health issue in more
developed countries, where has increasingly become a
disease for specific population subgroups. Immigrants
are an important population group at risk and their
presence may affect the epidemiological situation in
host TB low-incidence countries [19]. We showed that
migrants, both regulars and irregulars, accounted for
60,7% of all TB cases in Siracusa LHA, although they
constitute only a small fraction of the entire population.
Indeed, during the study period, regular foreigners
constituted 3.7% of the population, they accounted
for 14.2% of all TB cases and their TB incidence rate
was approximately 9.8-fold higher compared to Italy-
born patients. Likewise, even if irregular foreigners
constituted only 0.7% of the population (according to
an estimation [13], they accounted for just under half
(46.4%) of all TB cases.

Furthermore, our study demonstrated significative
differences in epidemiological, demographic and
clinical features among the three different groups. Italy-
born patients were older than regular foreigners; 73.6%
of Italy-born were > 40 years, while 76.9% of regular
foreigners and 90.6% of irregular foreigners were
younger than 40 years, respectively. Given the different
mean age between the Italian and migrant patients, TB
among elderly was mostly detected among the Italy-
born group. Also, the proportion of males was different

Tab. Il. Geographical origins of not Italy-born TB cases (both regular and irregular foreigners) by World Health Organization (WHO) region.

WHO Region TOT

1B ReF IrF

Eastern Mediterranean region

0,
(WHO-EMRO) 5 19.1% 0

0.0% 3 11,5% 32 37,6%

European region

0,
(WHO-EURO) i 49.7% 72

100,0% 19 73.1% 0 0.0%

South-East Asia region

(WHO-SEARO) 1 0.5% 0

0.0% 0 0.0% 1 1.2%

The African region
(WHO-AFRO)

56 30,6% 0

0.0% 4 15,4% 52 61.2%

IB: Italy-born; ReF: regular foreigners; IrF: irregular foreigners.
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between the three-study groups: males were 65.3% among
Italy-born, 61.5% and 85.9% among regular foreigners
and irregular foreigners, respectively. The latter were
more frequently “new cases” than regular foreigner
and Italy-born patients. The “unknown” TB type status
was significantly associated with irregular status. Extra
pulmonary disease was more common among irregular
immigrants. The higher proportion of extrapulmonary
TB among irregular migrants (approximately 3-fold
higher compared to Italy-born patients) is consistent with
previous founding [20-21], and it could be attributed to
the large proportion of migrants from Africa countries
in our study (approximately one third of all patients and
more than 60% of all irregular foreigners) [22]. From
a public health perspective, extrapulmonary TB is less
important for TB transmission, but extrapulmonary TB
is often attributed to reactivation [23], which emphasizes
the need to consider latent TB infection (LTBI) screening
among migrants. Our data are in accordance with other
studies [24-29].

The observed higher TB incidence rate in foreign-born
(regular and irregular residents) in our study may had two
different dynamics: an increase in the absolute number of
foreign-born (regular and irregular residents) TB cases,
mainly explained by increased immigration from high
TB endemic countries; a decrease TB incidence among
native population [30]. According to data, regular and
irregular migration increased in Siracusa LHA by 23.4%
from 2014 to 2023 [31, 32]. Our results are in accordance
with trends at the national level [8].

Migrants are a heterogeneous group, characterised by
specific language and cultural identities, with specific
health needs. They include undocumented people,
asylum seekers, migrants temporarily resettled, or newly
resettled during the year.

Among migrants, we observed significative differences
in TB risk between regular residents and irregular
immigrants, with the former population being more
affected. Compared to irregular foreigners, the observed
lower TB IR in regular foreigners may be explained
by the decreasing risk of TB in the latter group after
staying in a low burden country, as well as by the gradual
improvement in health care strategies addressing
migrants, especially regular ones, from high TB burden
countries [33]. However, the legal process for becoming
resident (and consequently permanently entitled to health
assistance) requires time, a job position and permanent
housing, all factors well known to affect the risk of TB
reactivation in migrants [33].

There are different drivers of TB in migrants that act
along all the migration trajectory: pre-departure (in the
country of origin), transit, arrival and early settlement (in
the host country), return travel (in the country of origin,
again). First, TB burden in the country of origin probably
is the most important societal level determinant [34-36].
Secondly, migrants, particularly asylum seekers and
refugees, are at high risk of TB due both to the perilous
situation they are escaping from, and to the dangerous
conditions encountered during migration. Thirdly, risk
after arrival is influenced by migrant, social and health
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policies in the host country [37]. Finally, once resettled,
migrants usually travel back to their country of origin
without seeking pre-travel advice [34-38].

Overall, provincial TB incidence rate estimation was
4.6/100.000; it was quite lower than other northern and
central region [24-27] and in line with the most recent
national data (4.2 cases/100.000, from 6.5/100000 in
2017) [8]. For all study-groups, TB notification curve
presents a decreasing trend throughout the study period,
although with different magnitude between the groups
and isolated annual increases. Irregular immigrants
presented major fluctuations within the decreasing trend,
probably explained by differences and fluctuations in
the total number of migrants and their risk profile.
From 2020 a remarkable reduction of TB notifications
was observed in every of the three-population groups.
Overall, we passed from a mean of 24.3 notifications
per year in the pre-pandemic period (years from 2014
to 2019), to a mean of 8.5 notifications per year in the
pandemic one (2020-2023). However, the observed
reduction was significantly different among the three
population groups, with a major magnitude observed in
irregular foreigners (from a mean of 12.7 notification per
year in the pre-pandemic years, to a mean of 2.5 in the
pandemic one; -80.3% notifications per year), followed
by regular foreigners (from 3.7 notification/year to 0.8;
-78.4% per year) and Italy-born patients (from 8.5 to
5.3; -37.6% per year).

We hypothesized that COVID-19 pandemic played
an important role in reducing the observed trend in
notifications. Worldwide, the pandemic demonstrated
a disproportionate impact on access to essential TB
services characterised by pronounced drops in the
number of TB cases notified [1, 39], that was likely
to reflect two distinct challenges: under-reporting and
missed (or delayed) TB diagnosis on a large scale.
Decreasing notification could, however, also indicate
a real less in TB transmission, due to restrictions and
protective measures during the pandemic [39, 40].

Most developed countries, with low TB incidence levels
and with the aim to achieve the TB elimination goal,
have two major impediments, namely the reactivation of
latent TB infection (LTBI) among the elderly population
(especially in native population) and among other risk
groups, including immigrants from high TB incidence
countries [41]. The elderly are considered a large
reservoir for Mycobacterium tuberculosis infection,
especially due to the reactivation of latent infections [42].
Furthermore, aging of the immune system is considered
a driver factor for active TB, as well the presence of
comorbidities [43].

Due to their vulnerability, it is important to control TB
among migrants. Strengthening screening for active
TB at arrival can potentially reduce the high TB risk
following immigration. However, given the long-
term TB risk related to reactivation of TB [28], LTBI
screening and treatment could be important tools to
reduce subsequent reactivation among the high-risk
groups. Furthermore, as many TB cases develop years
after arrival, long-term access to preventive health care
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should be prioritized so that TB signs can be spotted and
diagnostics initiated [44].

The most important strength of our study is taking
into consideration the differences among different
groups of populations, in terms of the epidemiological,
demographic and clinical features. Because tuberculosis
is a disease with a strong social connection [4], its
understanding demands that the impact of social and
economic factors on the individual (including countries of
birth, migration status, living conditions), be considered
as much as the mechanisms by which Mycobacterium
tuberculosis cause damage to the human body [45]. In
this sense, TB has been considered a marker of social
inequities in health [46].

The analysis of data at the local level is another strength
of our study. In our view, having in-depth analyses of
the local epidemiological situation is extremely useful
for putting in place actions targeted to the specific needs
of the local context, first and foremost appropriate
prevention measures. Leveraging local data sources and
integrating them with regional and national data sources
will provide more timely and geographically specific
analyses to support local insights and specific policy
development.

There are some limitations to address. The first is the TB
incidence estimation among irregular immigrants, in the
absence of any official data regarding the real size of this
population, that could lead to a its wrong estimation in
this population (see “Methods” section for details).
Another limiting is basing only on notified cases as a
unique source of information. Although the surveillance
system is considered quite efficient in Italy, it can be
hampered by under-reporting and inconsistency.
Another limitation was the lack of some information,
such as MDR situation, presence of risk factors (HCV,
HBYV, HIV, alcohol and drug abuse), type of housing,
job description, that were available in a small number
of patients. Maintaining data quality and completeness
to provide an optimal and efficient report is essential
requirement for the establishment of notifiable diseases
information system architecture.

Cconclusions

This study provides a clear description of the current
epidemiology of TB in Siracusa LHA, which will help
inform appropriate public health action and health service
provision. In this study, we have found an overall decline
in TB notifications during the study period, in line with
the End TB Strategy milestones. Discontinuation of
services due to the COVID-19 pandemic could have
contributed to the reduction of notifications in 2020,
especially among undocumented immigrants. There
is no doubt that the TB constitutes a primary health
issue important to the immigrant population, that still
represent the group with the highest number of cases.
The enhancement of health care strategies directed to
immigrants from high TB burden countries should be
a priority in the efforts towards global TB elimination.

It is a common misconception that migrants simply
‘import’ TB from abroad. They “present a tuberculosis
picture from the country of origin” and not from the host
country where the disease eventually manifests [47].
Indeed, differential pathogen exposure can explain
much of the higher incidence of TB among migrants
and ethnic minorities, due to both pre-migration
residence in high-incidence countries and maintenance
of transnational links with the country of birth or ethnic
origin. However, positing this as the sole driver fails
to address the complex interplay of factors driving the
vulnerability of migrant and ethnic groups to infection
and progression to active disease. Furthermore, certain
migrant and ethnic groups face barriers to accessing
treatment including cultural differences in treatment-
seeking behaviours, stigmatisation of sufferers, and
barriers to healthcare access. TB in ethnic minorities
does not occur in isolation but against a backdrop of
socioeconomic, political and cultural context that affects
their knowledge, attitudes and behaviours. Concordant
with increasing interest in the social determinants of
health in general, and of tuberculosis in particular, the
Sustainable Development Goals and WHO’s new End
TB Strategy place emphasis on social protection and
poverty-alleviation programmes [37-48].

Acknowledgements

The authors would like to thank all the health professionals
involved in the treatment and in the routine collection of
infectious diseases in Siracusa Local Health Authority.

Conflicts of interest statement

Authors declare no conflict of interest.

Authors’ contributions

FC: conceptualization, methodology, statistical analysis,
original draft preparation and writing. FC, EDP, CR:
acquisition of data. FC, FB EDP, MLC: formal analysis
and interpretation of data. FC, FB: writing, review
and editing. FC, EDP, MLC: supervision and project
administration. All authors have read and agreed to the
submitted version of the manuscript.

References

[1] World Health Organization. Global tuberculosis report 2023.
Geneva: World Health Organization; 2023. Licence: CC BY-NC-
SA 3.0 IGO. Available at: https://www.who.int/publications/i/
item/9789240076704 (Accessed on: 14/02/2024).

[2] Fogel N. Tuberculosis: a disease without boundaries. Tuberculo-
sis 2015;95:527-31. https://doi.org/10.1016/j.tube.2015.05.017.

[3] Gupta RK, Lucas SB, Fielding KL, Lawn SD. Prevalence of
tuberculosis in post-mortem studies of HIV-infected adults and
children in resource-limited settings. AIDS 2015;29:1987-2002.
https://doi.org/10.1097/QAD.0000000000000802.

E72



(4]

(3]

[6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

(17]

Cummins SL. Tuberculosis: observations on its eradication. J
State Med 1928;36:21-5. Available at: https://www.jstor.org/
stable/45145142 (Accessed on: 14/02/2024).

World Health Organization. The End TB Strategy. Geneva:
World Health Organization; 2015. Available at: https://www.
who.int/teams/global-tuberculosis-programme/the-end-tb-strat-
egy (Accessed on: 14/02/2024).

World Health Organization. Implementing the End TB Strategy:
the essentials, 2022 update. Geneva: World Health Organiza-
tion; 2022. Available at: https://www.who.int/publications/i/
item/9789240064909 (Accessed on: 14/02/2024).

Clancy L, Rieder HL, Enarson DA, Spinaci S. Tuberculosis
elimination in the countries of Europe and other industrial-
ized countries. Eur Respir J 1991;4:1288-95. https://doi.org/
10.1183/09031936.91.04101288.

European Centre for Disease Prevention and Control, WHO Re-
gional Office for Europe. Tuberculosis surveillance and moni-
toring in Europe 2023-2021 data. Stockholm: European Centre
for Disease Prevention and Control and Copenhagen: WHO
Regional Office for Europe; 2023. Available at: https://www.
ecdc.europa.eu/en/publications-data/tuberculosis-surveillance-
monitoring-europe-2023 (Accessed on: 14/02/2024).

Boudyville DA, Joshi R, Rijkers GT. Migration and tuberculosis
in Europe. J Clin Tuberc Other Mycobact Dis 2020;18:100143.
https://doi.org/10.1016/j.jctube.2019.100143.

Lonnroth K, Mor Z, Erkens C, Bruchfeld J, Nathavitharana RR,
van der Werf MJ, Lange C. Tuberculosis in migrants in low-in-
cidence countries: epidemiology and intervention entry points.
Int J Tuberc Lung Dis 2017;21:624-36. https://doi.org/10.5588/
ijtld.16.0845.

Zenner D, Hargreaves S, Friedland JS. Effectiveness and cost-
effectiveness of screening migrants for active tuberculosis and
latent tuberculosis: a systematic review and meta-analysis. Lan-
cet Infect Dis 2017;17:770-9. https://doi.org/10.1016/S1473-
309930336-6.

D’Ambrosio L, Centis R, Dara M, Solovic I, Zumla A, Miglio-
ri GB. European policies in the management of tuberculo-
sis among migrants. Int J Infect Dis 2015;32:1-6. https://doi.
org/10.1016/j.1jid.2014.12.007.

Dara M, Solovic I, Sotgiu G, D’ Ambrosio L, Centis R, Tran R,
Aliberti S, Duarte R, Cordier-Lassalle T, Migliori GB. Call for ur-
gent actions to ensure access to early diagnosis and care of tuber-
culosis among refugees: statement of the European Respiratory
Society and European Region of the International Union Against
Tuberculosis and Lung Disease. Eur Respir J 2016;47:1345-7.
https://doi.org/10.1183/13993003.00491-2016.

Migliori GB, Thong PM, Alffenaar JW, Denholm J, Tadolini
M, Alyaquobi F, Blanc FX, Buonsenso D, Duarte R, Fregon-
ese F, Gayoso R, Goletti D, Gonzilez Ferndndez L, Halpin
SJ, Kritski A, Mpagama SG, Muiioz-Torrico M, Ong CWM,
Palmero D, Saktiawati AMI, Sotgiu G, van der Werf MJ, Visca
D, Vilaplana C, Zampogna E, Zumla A, Tiberi S. Gauging the
impact of the COVID-19 pandemic on tuberculosis services:
a global study. Eur Respir J 2021;58:2101786. https://doi.org/
10.1183/13993003.01786-2021.

Stop TB Partnership. The Paradigm Shift 2018-2022: Global
Plan to End TB. Geneva: United Nations Office for Project
Services; 2019. Available at: https://www.stoptb.org/resources/
publications/paradigm-shift-2018-2022-global-plan-to-end-tb
(Accessed on: 14/02/2024).

Matteelli A, Casalini C, Lechi A, Gazzola L, Carvalho AC,
Codecasa L, Cardenas M, Migliori GB. Towards tubercu-
losis elimination: an action framework for low-incidence
countries. Eur Respir J 2014;44:1680-7. https://doi.org/
10.1183/09031936.00152414.

Lonnroth K, Migliori GB, Abubakar I, D’Ambrosio L, de
Vries G, Diel R, Douglas P, Falzon D, Gaudreau MA, Goletti
D, Heldal E, Houben RMGJ, Knight GM, Lange C, Odone
A, Ritter C, Sismanidis C, Veen J, Voniatis C, Weil D, Zell-

E73

TUBERCULOSIS AND MIGRATION IN SIRACUSA LHA, ITALY (2014-2023)

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

weger JP, Raviglione M. Towards tuberculosis elimination: an
action framework for low-incidence countries. Eur Respir J
2015;45:928-52. https://doi.org/10.1183/09031936.00214014.

Abubakar I, Zignol M, Falzon D, Raviglione M, Ditiu L, Mash-
am S, Ford N, Cox H, Lawn S, Casenghi M, Matthiessen L,
Migliori GB. Drug-resistant tuberculosis: time for visionary po-
litical leadership. Lancet Infect Dis 2013;13:529-39. https://doi.
org/ 10.1016/S1473-309970030-6.

Tiberi S, du Plessis N, Walzl G, Vjecha MJ, Rao M, Ntoumi F,
Mfinanga E, Maeurer M, Mwaba P, McHugh TD, Migliori GB,
Zumla A. Tuberculosis: progress and advances in development
of new drugs, treatment regimens, and host-directed therapies.
Lancet Infect Dis 2018;18:¢183-98. https://doi.org/10.1016/
S$1473-309930110-5.

Zumla A, George A, Sharma V, Herbert N, Baroness Masham
of Ilton. WHO’s 2013 global report on tuberculosis: successes,
threats, and opportunities. Lancet 2013;382:1765-7. https://doi.
org/10.1016/S0140-673662078-1.

Hailu S, Hurst C, Cyphers G, Thottunkal S, Harley D, Viney
K, Irwin A, Dean J, Nourse C. Prevalence of extra-pulmonary
tuberculosis in Africa: a systematic review and meta-analysis.
Trop Med Int Health 2024;29:257-65. https://doi.org/10.1111/
tmi.13970.

Thomsen V@, Andersen AB, Zhang X, Marrs CF, Yang Z,
Kamper-Jgrgensen Z, Ladefoged K, Lillebaek T, Zhang L. Effect
of Sex, Age, and Race on the Clinical Presentation of Tubercu-
losis: A 15-Year Population-Based Study. Am J Trop Med Hyg
2011;85:285-90. https://doi.org/10.4269/ajtmh.2011.10-0697.

De Backer Al, Mortelé KJ, De Keulenaer BL, Parizel PM. Tu-
berculosis: epidemiology, manifestations, and the value of med-
ical imaging in diagnosis. JBR-BTR 2006;89:243-50. https://
doi.org/10.1016/j.jrbs.2006.07.003.

Marchese V, Rossi L, Formenti B, Magoni M, Caruana A,
Sileo C, Lanfredini L, Castelli F, Matteelli A. Tuberculosis
trend among native and foreign-born people over a 17 year pe-
riod (2004-2020) in a large province in Northern Italy. Sci Rep
2021;11:23394. https://doi.org/10.1038/s41598-021-02810-w.

Buonora N, Chiavarini M, Salmasi L, Giaimo MD, Minelli L.
Impact of immigration on burden of tuberculosis in Umbria: a
low-incidence Italian region with high immigrants rates. J Prev
Med Hyg 2013;54:29-34.

Facciola A, Visalli G, D’ Andrea G, Di Pietro A. The burden of
Tuberculosis in a low-incidence territory: contribution of for-
eign population in the disease epidemiology. New Microbiol
2020;43:180-5.

Odone A, Riccd M, Morandi M, Borrini BM, Pasquarella C,
Signorelli C. Epidemiology of tuberculosis in a low-incidence
Italian region with high immigration rates: differences between
not Italy-born and Italy-born TB cases. BMC Public Health
2011;11:376. https://doi.org/10.1186/1471-2458-11-376.

Kristensen KL, Ravn P, Petersen JH, Hargreaves S, Nellums
LB, Friedland JS, Andersen PH, Norredam M, Lillebaek T.
Long-term risk of tuberculosis among migrants according to
migrant status: a cohort study. Int J Epidemiol 2020;49:776-85.
https://doi.org/10.1093/ije/dyz276.

Laifer G, Widmer AF, Simcock M, Bassetti S, Trampuz A, Frei
R, Tamm M, Battegay M, Fluckiger U. TB in a Low-Incidence
Country: Differences Between New Immigrants, Foreign-Born
Residents and Native Residents. Am J Med 2007;120:350-6.
https://doi.org/10.1016/j.amjmed.2006.09.041.

Ko6dmon C, Zucs P, van der Werf MJ. Migration-related tuber-
culosis: epidemiology and characteristics of tuberculosis cases
originating outside the European Union and European Econom-
ic Area, 2007 to 2013. Eurosurveillance 2016;21. https://doi.
org/10.2807/1560-7917.ES.2016.21.12.30174.

Tuttaltalia.it. Statistiche sulla popolazione straniera a Siracusa.
Available at: https://www.tuttitalia.it/sicilia/78-siracusa/statis-
tiche/cittadini-stranieri-2022/. Accessed on 12/03/2024.



[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

F. CONTARINO ET AL.

Ministero dell’Interno. Statistical dashboard 1990-2020. Avail-
able at: http://www.libertaciviliimmigrazione.dlci.interno.gov.
it/it/documentazione/statistica/cruscotto-statistico-giornaliero.
(Accessed on: 29/02/2024).

Kristensen KL, Ravn P, Petersen JH, Hargreaves S, Nellums
LB, Friedland JS, Andersen PH, Norredam M, Lillebaek T.
Long-term risk of tuberculosis among migrants according to
migrant status: a cohort study. Int J Epidemiol 2020;49:776-85.
https://doi.org/10.1093/ije/dyz276.

Castelli F, Sulis G. Migration and infectious diseases. Clin
Microbiol Infect 2017;23:283-9. https://doi.org/10.1016/j.
cmi.2017.02.016.

Dhavan P, Dias HM, Creswell J, Weil D. An overview of tuber-
culosis and migration. Int J Tuberc Lung Dis 2017;21:610-23.
https://doi.org/10.5588/ijtld.16.0945.

Lonnroth K, Jaramillo E, Williams BG, Dye C, Raviglione M.
Drivers of tuberculosis epidemics: The role of risk factors and
social determinants. Soc Sci Med 2009;68:2240-6. https://doi.
org/10.1016/j.socscimed.2009.03.041.

Ferreira MRL, Bonfim RO, Bossonario PA, Maurin VP, Valenca
ABM, Abreu PD de, Andrade RL de P, Fronteira I, Monroe AA.
Social protection as a right of people affected by tuberculosis:
a scoping review and conceptual framework. Infect Dis Poverty
2023;12:103. https://doi.org/10.1186/s41182-023-00509-4.

Schwalb A, Kayumba K, Houben RMGJ, Bothamley GH. Re-
cent Travel and Tuberculosis in Migrants: Data From a low
Incidence Country. Clin Infect Dis 2024;78:742-5. https://doi.
org/10.1093/cid/ciad672.

Falzon D, Zignol M, Bastard M, Floyd K, Kasaeva T. The
impact of the COVID-19 pandemic on the global tuberculo-
sis epidemic. Front Immunol 2023;14:1234785. https://doi.
org/10.3389/fimmu.2023.1126847.

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Mateiro Gomes BL, Carvalho I. Tuberculosis-Reaping benefits
from COVID-19 in Portugal. Pulmonology 2021;27:4-6. https://
doi.org/10.1016/j.pulmoe.2020.07.006.

Matteelli A, Sulis G, Capone S, D’Ambrosio L, Migliori GB,
Getahun H. Tuberculosis elimination and the challenge of la-
tent tuberculosis. Presse Med 2017;46:e13-21. https://doi.
org/10.1016/j.1pm.2016.10.020.

Olmo-Fontdnez AM, Turner J. Tuberculosis in an Aging
World. Pathogens 2022;11:1101. https://doi.org/10.3390/patho-
gens11101101.

Mori T, Leung CC. Tuberculosis in the Global Aging Popula-
tion. Infect Dis Clin North Am 2010;24:751-68. https://doi.
org/10.1016/j.idc.2010.04.009.

Spruijt I, Erkens C, Greenaway C, Mulder C, Raviglione M, Vil-
la S, Zenner D, Lonnroth K. Reducing the burden of TB among
migrants to low TB incidence countries. The International Jour-
nal of Tuberculosis and Lung Disease 2023;27:182-8. https://
doi.org/10.5588/ijtld.22.0455.

Ali M. Treating tuberculosis as a social disease. Lancet
2014;383:2195. https://doi.org/10.1016/S0140-673660975-7.

Pedro AS, Gibson G, Santos JPC dos, Toledo LM de, Sabroza
PC, Oliveira RM de. Tuberculosis as a marker of inequities in
the context of socio-spatial transformation. Rev Saude Publica
2017;51. https://doi.org/10.1590/s1518-8787.2017051006769.

Bakhshi S: Tuberculosis in the United Kingdom: A Tale of Two
Nations. Leicester: Troubador Publishing Ltd. 2010.

Siroka A, Ponce NA, Lonnroth K. Association between spend-
ing on social protection and tuberculosis burden: a global analy-
sis. Lancet Infect Dis 2016;16:473-9. https://doi.org/10.1016/
S1473-309900006-9.

Received on March 20, 2024. Accepted on March 7, 2025.

© Copyright by Pacini Editore Srl, Pisa, Italy

Correspondence: Fabio Contarino, Epidemiology Unit, Department of Public Health, Siracusa Local Health Authority, Traversa la Pizzuta
snc, Siracusa, 96100, Italy. E-mail: fabio.contarino@asp.sr.it

How to cite this article: Contarino F, Bella F, Di Pietro E, Randazzo C, Contrino ML. The burden of Tuberculosis in a province of a low
incidence country: epidemiological differences between Italy-born, regular foreigner and irregular foreigner TB cases. J Prev Med Hyg
2025;66:E67-E74. https://doi.org/10.15167/2421-4248/jpmh2025.66.1.3233

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) license.
The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further infor-
mation: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en




J PREV MED HYG 2025; 66: E75-E83 OPEN ACCESS

InFecTiOUs Diseases

Analysis and Impact of Infection Prevention Procedures
in Long-Term Care Facilities

FEDERICO VITI', ALESSANDRA CARTOCCI?, ROBERTO PERINTI?, GIOVANNI GUARDUCCI!, NICOLA NANTE!#
! Post Graduate School of Public Health, University of Siena, Italy; > Department of Medical Sciences, Surgery and Neurosciences,
University of Siena, Italy; * Department of Technical Health Professions in Rehabilitation and Prevention,
Tuscany South-East Local Health Authority, Italy; ¢ Department of Molecular Medicine and Development, University of Siena, Italy

Keywords

Infection control * Prevention procedures ® Long-term care facilities * Infection risk management

summary

Background. Healthcare-associated infections (HAls) are a
significant healthcare complication, with major implications for
public health. In the EU/EEA, up to 2.6 million new HAls cases
occur annually, causing significant burdens and economic costs.
In Italy, the prevalence of HAls is rising due to factors like inva-
sive devices, antibiotic resistance, and poor infection control. The
aim of this work is to evaluate the effectiveness of HAIs contain-
ment practices in long-term care facilities (LTCF).

Materials and methods. This cross-sectional study included
eight LTCF inspected by Prevention Technicians of the Local
Health Authority Tuscany South-East (LHA-TSE) in 2023. The
study evaluated non-compliance in procedures for legionellosis
prevention, cleaning and disinfection, laundry management, man-
agement of pans, HAls prevention, healthcare tools disinfection,
and hairdressing services. Data were analysed using descriptive
statistics and the Mann Whitney test to compare infection rates
with procedure compliance.

Results. In 2023, 606 infections were reported in the eight enrolled
LTCEF. The most frequent infections were COVID-19 (19.4%), uri-
nary tract infections (16.9%), pharyngitis (15.6%), and influenza-
like illness (ILI) (15%). For the “Laundry Procedure,” 3 LTCF
were compliant and 5 were not, showing a significant relationship

Introduction

Healthcare-related infections (HAIs) are caused by
bacteria, viruses, or other pathogens. HAIs are the
most frequent complications that occur in all healthcare
settings (hospitalization facilities, outpatient facilities,
local residential facilities, etc.) [1-3].

They can be related to endogenous transmission
mechanisms, caused by bacteria within the body.
Still, more frequently they are related to exogenous
transmission events, from person to person or derived
from the environment [4-6]. HAIs also represent a public
health problem, as they generate additional treatment
costs, a reduction in quality of life and an increase in the
risk of morbidity and mortality [3-7].

Every year in the European Union and in the European
Economic Area up to 2.5 million new cases of HAIs occur,
and the most common HAIs are pneumonia, urinary tract
infection, surgical site infection, Clostridium difficile
infection, neonatal sepsis, and primary bloodstream
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with influenza syndromes (p = 0.02) and surgical site infections
(p = 0.04). For the “Cleaning Check” procedure, non-compliance
was linked to higher fungal infections (p = 0.01) and gastroen-
teritis (p = 0.04). The “Disinfection of Health Tools procedure
showed non-compliance correlated with higher gastroenteritis
(p = 0.04) and conjunctivitis (p = 0.01). Gastrointestinal infec-
tions from Clostridium difficile were linked to non-compliance
with “HAIs Procedures Routes” (p = 0.04), “Pans” processes
(p = 0.04), and cleanliness in the hairdressing service (p = 0.04).
Herpes simplex or Herpes zoster infections were higher in LTCF
with non-compliant hairdressing service rooms (p = 0.02). Two
legionellosis cases were recorded in LTCF with reported non-
compliance in analytical procedures for Legionellosis.
Conclusions. Our analysis showed significant correlations between
cleanliness procedures and reductions in fungal infections, gastro-
enteritis, and ear infections. Compliance in laundry procedures
was linked to ILI and surgical site infections. Non-compliance in
healthcare tools correlated with higher rates of gastroenteritis
and conjunctivitis, highlighting the need for stronger practices.
The data suggest that effective prevention measures reduce HAISs,
though discrepancies in implementation across facilities call for
standardization and continuous monitoring.

infection. In addition, the burden of HAIs has been
estimated at 501 disability-adjusted life years (DALYs)
per 100,000 population [8].

The global report published by the World Health
Organization highlights that in Europe HAIs cause
16 million additional days of hospitalization, 37,000
directly attributable deaths and 110,000 deaths for which
the infection represents a contributory cause. The direct
costs of these infections are approximately estimated at
around 7 billion Euros [9].

According to the PPS3 (Point Prevalence Survey)
report, published in 2022, the Italian prevalence of
HAIs is higher than that reported in PPS2, published
in 2016/2017, and the European prevalence [10]. The
highly specialized hospitals, where the number of beds
and days of hospitalization are greater, are probably
more at risk since they are more concentrated on fragile
patients with high care intensity [10].

With the general aging of the population, long-term
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care facilities (LTCFs) are increasingly needed, and
those that already exist are crowded. The elderly who
are residents in these facilities have an increased risk
of contracting HAIs as they are used to share facilities
with other residents, to live in a confined environment,
to have risky contact with staff, or with improperly
performed procedures [11, 12]. However, the results of
a 2017 European survey show a higher prevalence of
HAIs in acute hospital settings than LTCFs, while the
latter need to pay more attention to the phenomena of
antimicrobial resistance (AMR) [13].

A 2019 Dutch study demonstrating the decreasing trend
of HAIs in LTCFs participating in a national surveillance
network implies that surveillance is a valuable addition
to current strategies to optimize infection control [11].
Among the main factors contributing to the increase
of HAISs, there is the use of invasive medical devices
such as venous catheters, urinary catheters, and
ventilators, as well as the extensive use of antibiotics,
which has promoted the spread of multidrug-resistant
organisms [14, 15]. However, the poor application
of environmental hygiene and infection prevention
and control measures in healthcare settings cannot
be underestimated [16]. Environmental monitoring
confirms the persistence of contamination of objects,
equipment, and beds placed in rooms of colonized/
infected patients [17].

Frequent cleaning of high-touch surfaces is crucial to
prevent the spread of infections, while regular cleaning
and disinfection of the patient’s environment can reduce
the contamination and the risk of HAIs [18, 19].

The Italian Regulatory System, which regulates the
organization of LTCFs, requires documented procedures
for cleaning, waste treatment, laundry/wardrobe
management, prevention of water-borne diseases through
the internal water network and specific protocols for
infectious diseases [20, 21].

These procedures must therefore describe the most
suitable methods to carry out the operations and/or the
necessary prevention measures to be adopted to contain
infections [22].

For these reasons, this work has the aim of investigating
the methods of drafting the procedures for the
containment of HAIs and of correlating the presence and
the compliance to these procedures with the incidence of
HAIs LTCFs.

Material and methods

STUDY POPULATION

This is a cross-sectional study conducted in Tuscany
(Italy) in 2023. The structures included in the study
were monitored by Prevention Technicians of the
Public Hygiene and Nutrition Unit of the Local Health
Authority Tuscany South-East (LHA-TSE). The
included structures were eight. One out of 8 has 325
beds, six have between 40 and 60 beds, one 20 beds.

The population is constituted by frail elderly individuals
with chronic conditions and physical and/or cognitive

disabilities. These are individuals who are either fully
dependent or have a mild level of independence.

This type of control is carried out according to the
criteria adopted with the General Director’s Resolution
no. 546 of 16/05/202312 with which specific check lists
for supervisory activities were approved.

INFECTIONS EVALUATED

Each LTCF included in the study received a form for
the collection of cases of HAIs diagnosed in its structure
in 2023 [23]. The types of infections to be included in
the study were extrapolated from the pilot study carried
out by University of Turin with the support of the Italian
National Institute of Health and the Ministry of Health
in 2023 [24].

The list included: urinary tract infections, pharyngitis,
Influenza-Like-Illness (ILI), pneumonia, Legionellosis,
other lower respiratory tract infections (RTI), COVID-19,
surgical site infections, skin infections (cellulitis, soft
tissue, wound infection), scabies, Herpes simplex
or Herpes zoster, fungal infection, gastroenteritis,
Clostridium  difficile infection, conjunctivitis, ear
infections, sinusitis, oral Infections or Candidiasis,
blood infections, Fever of unknown origin (FUO).

PRESENCE AND COMPLIANCE OF PROCEDURES

The procedures considered in this study are categorized
into the following macro areas: prevention of
Legionella, cleaning and disinfection of the premises,
laundry management, management of pans, procedures
for the prevention of HAISs, disinfection of healthcare
instruments, and management of the hairdressing service.
Each macro area includes specific items, and for each
item the Environmental Health and Safety Technicians
assess the compliance or non-compliance, as well as the
presence or absence of the procedures. For a detailed
description of these procedures, see Supplementary
Material 1, where each macro area is further described.
For the prevention of legionellosis, reference was made
to the 2015 guidelines of the Italian Ministry of Health
and to the report of the Italian National Institute of
Health “ISTISAN 22/32” where the standards for quality
of water in priority buildings were descripted in order to
identify the critical points [25, 26].

For the cleaning and disinfection procedures of the
premises, reference was made to the guidelines produced
by National Association of Hospital Management
Physicians (ANMDO) [27].

STATISTICAL ANALYSIS

A preliminary descriptive an analysis was conducted.
The absolute frequency and percentages to summarize
the qualitative variables and median and interquartile
range for the quantitative ones were performed.

The number of infections with the compliance at
procedures, through the Mann Whitney test was
compared. Statistical comparisons were performed only
for infections with at least 10 cases. Statistical tests
were considered significant with a p-value < 0.05. The
analyses were carried out with STATA version 13.0.
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Results

Figure 1 shows the 606 infections reported in the eight
enrolled structures in 2023. In particular, 118 cases of
COVID-19 (19.5), 103 urinary tract infections (17.0%),
95 pharyngitis (15.7%), 91 Influenza-Like-illness
(15.1%), 54 Pneumonia (8.9%), 40 fungal infection
(6.6%), 32 Conjunctivitis (5.3%), 15 oral infections
or Candidiasis (2.5%), 14 skin infections (2.3%), 13
Gastroenteritis (2.1%), 11 Scabies (1.8%), 6 infection of
Herpes simplex or Herpes zoster (1.0%), 5 ear infections
(0.8%), 3 Clostridium difficile infection (0.5%), 2 cases
of legionnaires’ disease (0.3), 2 other lower respiratory
tract infections (RTI) (0.3%), 2 surgical site infections
(0.3). Excluding SARS-CoV-2, the three more prevalent
infections were urinary tract infections, pharyngitis, and
ILL

Table I shows the Distribution of infections according
to presence and compliance to laundry procedures.
In particular, 5 structures of 8 did not have a laundry
procedure and 6 were non-compliant to guidelines
(Failure to identify dirty clean paths; Failure to label
guests’ clothing.

Lack of instructions in the procedure on the collection,
handling and washing of clothes from infected subjects).
Structures with laundry procedures had a significantly
lower prevalence of ILI than the structures that had not
laundry procedures (p < 0.05,0 [0-2] vs 30 [13-40]).
Similar results were obtained for the compliance to the

THE INFECTION PREVENTION PROCEDURES IN LONG-TERM CARE FACILITIES

laundry guidelines. A significant difference was observed
in ILI cases (p = 0.04), non-compliant structures had
significantly higher rate of ILI (35 [30-40] vs 1 [0-6]),
and in pneumonia cases, non-compliant structures
had significantly higher rate of cases (18 [8-28] vs
3 [0-5], p = 0.04). Significantly higher presence of
non-COVID infections was also observed in structures
without laundry procedures (p = 0.02, 109 [98-125] vs
20 [14-24]) and non-compliant to guidelines (p = 0.04,
117 [109-125] vs 22 [14-94]).

Distribution of infections according to adequacy
hairdressing service room were shown in Table II. The
rooms set up for the hairdressing service were found to
be adequate in 2 structures and not in 6. Non-compliant
structures, for professional and/or authorization
requirements of the hairdresser compliant with regional
legislation and with unavailability of equipment or
products for thermal or chemical disinfection of
hairdresser’s tools, seem to correlate with a greater
number of urinary tract infections (p = 0.04, 27 [20-34]
vs 7.5 [2-15]). The same was found for the conjunctivae
(p=0.03, 12 [11-13] vs 0 [0-3]).

Table IIT shows the distribution of infections according
to the item “Cleaning process verification system” of the
macro area “Cleaning and disinfection process of the
premises” an “Disinfection of healthcare tools” like:
Urinary and respiratory devices: catheters, syringes,
urinary probes, respiratory suction devices

Vital sign monitoring devices: thermometers, blood

Type of Infections

Fig. 1. Distribution of most frequent infections according to procedures.
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Tab. 1. Distribution of infections according to compliance of laundry procedures

Presence of laundry procedures Compliance to laundry guidelines
- Yes No Yes No

Compliant N=3 N=5 D N =2 N=6 D

Infections Median [IQRI Median [IQRI
Urinary tract infections 6 [2-15] 16 [9-34] 0.17 7.5[2-15] 25 [16-341] 0.09
Pharyngitis 0[0-6] 20 [14-301 0.09 3[0-201 22 [14-301 017
Influenza syndrome 010-21 30 [13-401 0.02 110-61 35 [30-401 0.04
Pneumonia 1 [0-51 8[5-28I 0.07 3[0-51 18 [8-281 0.04
Fungal infection 010-21 110-341 0.52 1[0-3] 0.510-1] 0.59
Conjunctivitis 010-31 5[0-111 0.52 1.510-51 5.510-111 0.85
Oral infections 0[0-01 2 [0-3] 0.39 01[0-31 110-21 1.00
Skin Infection 2 [0-31 2 [0-4] 0.75 2.510-3] 1 [0-21 0.38
Gastroenteritis 0[0-01 2 [0-101 0.12 0 [0-11 5 [0-101 0.44
Scabies 010-01 0[0-01 0.43 010-01 0[0-01 0.56
Tot. NON COVID-19
infection 20 [14-241 109 [98-125] 0.02 22 [14-941 117 1109-1251 0.04

Tab. Il. Distribution of infections according to compliance to the
hairdressing service room procedures.

Compliance to the hairdressing service
room guidelines
. Yes No
Compliant N =2 N=6 D
Infections Median [IQRI]

Urinary tract ) .
infections 7.5[2-15] 27 [20-34] 0.04
Pharyngitis 310-201 19.5 [14-251 0.30
Influenza
syndrome 110-131 23 [6-401 017
Pneumonia 3[0-5] 7.517-8] 017
Fungal . )
infections 010-21 2[1-3] 0.28
Conjunctivitis 010-3] 12 [11-13] 0.03
Oral infections 010-21 51[0-101 0.44
Skin infections 2 [0-3] 1.5 [0-3] 0.86
Gastroenteritis 0[0-01 5.511-101 0.05
Scabies 01[0-01 01[0-01 0.56
Tot. NON
COVID-19 22 [14-98] 109.5 [94-125] 0.18
infection

pressure cuffs, stethoscopes, pulse oximeters, digital
thermometers.

Four structures had failure to adopt a cleaning process
verification system and the fungal infections and
gastroenteritis are significantly more present in this
structure (fungal infections p = 0.01, 2.5 [1.5-18.5] vs
0 [0-0]) (gastroenteritis p = 0.04, 1.5 [0.5-6] vs 0 [0-0]).
The “Disinfection of health instruments * procedure was
found non-compliant in 4 structures due to unavailability
of equipment or products for thermal or chemical
disinfection of medical instruments.

Non-compliance is correlated with a greater number of
gastroenteritis (p = 0.04, 1.5 [0.5-6] vs 0 [0-0]). Same
thing for conjunctivitis (p = 0.01, 8 [4-12] vs 0 [0-0]).
Regarding infections with low incidence (< 5 cases),
we found 3 cases of gastrointestinal infections from

Clostridium difficile in two structures. One structure
was not compliant with the identification of horizontal
and vertical accesses and routes, structurally and/or
functionally distinct, both for people (guests, healthcare
workers, GPs, suppliers) and for goods and materials
(separation of dirty/clean routes for food, linen, waste)
and the other to non-application of physical or chemical
disinfection system for the reconditioning of bedpans.
Still regarding infections with few cases, we have
recorded two cases of surgical site infection in two
facilities, one of which showed no compliance in laundry
procedures.

Finally, regarding the two cases of legionellosis, they
were recorded in 2 structures where a “Failure to
adopt corrective measures following analytical non-
conformities detected in self-monitoring” had been
reported.

Discussion

Awareness of the importance of basic hospital hygiene
is therefore of fundamental importance, together with
formal monitoring, feedback to cleaners and surveillance
of the main environmental pathogens [16].

Based on the results obtained from the cross-sectional
study conducted to evaluate the prevalence and
relationships between infection prevention practices
and their incidence in some LTCF, some significant
conclusions emerge.

As regards the prevalence of infections, the most frequent
in the year 2023 were those from SARS-CoV-2, followed
by urinary tract infections, pharyngitis, influenza
syndromes and pneumonia. Results in line with those
obtained from the 2022 report “Prevalence study on
healthcare-related infections and the use of antibiotics
in non-hospital social and healthcare facilities”, which
recorded a predominantly respiratory (40.6%) and
urinary localization (28.1%) [10]. These results reflect
the importance of specific preventive strategies for these
pathologies.
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Tab. . Distribution of infections according to cleaning process verification system and compliance to the disinfection of healthcare instru-

ments procedures.
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Cleaning process verification compliance to the disinfection of
system healthcare instruments
. Yes No Yes No
Compliant Noa N =4 o N N =4 0
Infections Median [IQRI Median [I1QRI
Urinary tract infections 10.5[4-15.5] 14.5[5-271 0.56 8.511.5-15.5] 14.517.5-271 0.24
Pharyngitis 3[0-18] 17[7-22.5] 0.55 010-15] 17 110-22.5] 0.23
Influenza syndrome 110-161 9.5[3-26.5] 0.37 010-15] 9.514-26.5] 0.13
Pneumonia 3[0.5-26.5] 6[2.5-7.5] 0.77 310.5-16.5] 6[2.5-7.5] 0.77
Fungal infection 010-01 2.511.5-1851 | 0.01 010-11 210.5-18.5] 0.16
Conjunctivitis 0[0-1.5] 8[2.5-12] 0.09 0[0-01 814-12] 0.01
Oral infections 010-11 1.5[0-6.51 0.32 010-1] 1.510-6.5] 0.32
Skin infections 2[1-2.5] 1.510-3.5] 0.88 110-2] 31[1.5-3.5] 0.13
Gastroenteritis 010-01 1.50.5-61 0.04 010-01 1.510.5-61 0.04
Scabies 0[0-5.5] 0[0-01 0.31 01[0-5.51 010-01 0.31
Tot. NON COVID-19 infection 22(17-66.51 | 96[49-111.51 | 0.56 19[9-66.5] 96[57-111.51 0.24
The analysis highlighted significant correlations  two infections are often caused by viruses that can be

between some prevention procedures and the incidence
of specific infections. The presence of cleanliness
verification procedures has been associated with a
reduction of the number of fungal infections, ear
infection and gastroenteritis. For the latter, although
it has been observed that cleanup alone may not be
able to prevent an outbreak, it is critical to reducing
its impact [28]. In addition, the surveillance of fungal
infection is crucial, in fact this one are increasingly
common problems in inpatient settings, and episodes
of infection with new and rare species of fungi are
becoming more frequent [29, 30].

Similarly, the presence of compliant procedures in
laundries is correlated with a lower prevalence of flu
syndromes and surgical site infections. However, data
are limited regarding the association between tissue
characteristics and the risk of surgical site infection [31].
Regular cleaning and disinfection of all laundry areas
is necessary to prevent recontamination of washed
textiles during post-wash handling processes [32]. This
is especially important in healthcare laundry, where
textiles meet vulnerable patients and antibiotic-resistant
microorganisms are increasingly prevalent. However,
there are currently no international standards for
validating and monitoring the effectiveness of industrial
laundering processes [33]. Alternatively, they might
consider using disposable materials where possible and
cost allowing [31].

Although further studies are needed, a 2022 systematic
review demonstrates a strong relationship between
interventions to improve healthcare environmental
hygiene and the reduction of both environmental
bacterial load and colonization of patients or HAIs [34].
The need to improve specific procedures appears evident,
some areas have emerged as critical points that require
particular attention. For example, non-compliance in
the disinfection of healthcare tools is associated with an
increase in gastroenteritis and conjunctivitis, suggesting
the need to strengthen these practices. In fact, these
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acquired from healthcare tools [35, 36]. Since their
effective disinfection and sterilization plays a key role
in preventing morbidity and mortality due to infectious
diseases [37].

The importance of the adequacy of procedures in
additional services also emerged. Additional services,
such as hairstyling services, also require specific
procedures to ensure user safety. Lack of local
adjustments and instrument cleaning may be related to
increased infections; in fact, hairdressing services can
be a possible source of cross-contamination [38]. It is
therefore necessary to increase awareness about the
potential transmission of infections through common
tools and products used in hairdressing and cosmetic
services [39].

Regarding the 3 cases of Clostridium difficile, living in a
LTCF is a risk factor for colonization by multi-resistant
bacteria. In fact, several characteristics of this bacterium
favour environmental survival and transmission of this
pathogen. Theseincludetheprolongedsurvival of sporesin
the environment, frequent environmental contamination,
and continued environmental contamination despite
relative resistance to germicides [40]. In particular, the
presence of common areas and multi-bedrooms, where
hygiene procedures are not always respected, could have
an impact on the risk of transmission [41]. The two cases
of legionellosis, associated with structures where “non-
conformity of analytical procedures for legionellosis”
was detected, raise concerns about the effectiveness
of monitoring and control systems for legionella. This
highlights the need to ensure that all structures strictly
adhere to established guidelines for the prevention of
legionella, as emphasized by several studies showing that
effective water management can drastically reduce the
incidence of legionellosis [42]. Certainly, the complexity
and organizational heterogeneity of prevention services
and insufficient coordination between different levels of
territorial competence do not act as factors that do not
promote infection prevention [9].
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Finally, it is important that the different cleaning methods
available are used in a complementary way because
each one analyses and quantifies different aspects of the
operations necessary to achieve adequate environmental
cleanliness [43]. All of this is essential to reduce the risk
of infection as much as possible.

Limitations

Although the study provides valuable information on
the effectiveness of infection prevention procedures,
it has some limitations, such as, self-reported number
of infections. In addition, the LTCFs that decided to
participate in this study are few. Hence the need to
confirm the results with a larger sample size.

conclusions

Our study seems to suggest the effectiveness of prevention
measures and a positive impact of their implementation,
highlighting a significant reduction in HAIs. This data
can be interpreted as an encouraging sign, indicating
that sanitation practices are tangibly contributing to
improving patient and staff safety in LTCF.

However, the discrepancies observed between
different LTCF raise interesting questions regarding
the consistency in the implementation of prevention
practices. There may be significant variations in the
resources available, the protocols followed and the
adequacy of staff training, which could influence the
results obtained. This raises the need for standardization
and continuous monitoring of prevention practices.
Finally, it seems clear that there are still numerous
challenges to face to guarantee a uniform level of
safety in LTCF. The development of more effective
and sustainable strategies for infection prevention will
require a continuous commitment to monitoring and
updating practices to ensure a safe environment for
patients and operators themselves. Adopting a proactive
and collaborative approach, involving all stakeholders,
is essential to address emerging challenges and to
consolidate the progress achieved, in order to ensure
high standards of safety and care in LTCF.

The future of infection control lies in the adoption of
advanced technologies, the integration of infection
control into patient safety initiatives, the promotion of
collaboration and the empowerment of patients.
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Supplementary material

Tab. $1. Description of the procedures.

Procedure Non-compliance
Lack of risk assessment document
Failure to appoint a risk management officer

DVR containing the description of environmental and plant characteristics that do not correspond to
Legionellosis those existing in the structure

Failure to implement the prevention measures provided for in the DVR

Failure to adopt corrective measures following analytical non-conformities detected in self-monitoring
No sampling plan in DVR

Lack of procedure for cleaning and disinfecting the premises

Failure to identify the person responsible for cleaning

Failure to divide environments into risk areas

Generic procedure without definition of frequencies, equipment and cleaning products
Lack of training and education for cleaning staff

Using cloths without colour coding

Inadequate reconditioning of cloths and rags

Failure to adopt a cleaning process verification system

Failure to adopt a performance verification system

Lack of procedure for managing the laundry washing process

Failure to identify dirty clean paths

Laundry Failure to label guests’ clothing

Lack of instructions in the procedure on the collection, handling and washing of clothes from infected
subjects

Lack of procedure for reconditioning of pans
Failure to apply a physical or chemical disinfection system for the reconditioning of bedpans
Lack of procedure for the management of healthcare-associated infections

Failure to identify accesses and horizontal and vertical routes, structurally and/or functionally distinct,
both for people (guests, healthcare workers, GPs, suppliers) and for goods and materials (separation of
Generic hais procedure dirty/clean routes for food, laundry, waste)

Failure to prepare a plan for the management of cases or outbreaks of infectious diseases that require
isolation

Lack of training/education of operators for the application of HAls management procedures
Disinfection of healthcare | Lack of procedure for disinfection of medical instruments

instruments Unavailability of equipment or products for thermal or chemical disinfection of medical instruments
Lack of procedure for managing the hairdressing service

Professional and/or authorization requirements of the hairdresser not compliant with regional
legislation

Unavailability of equipment or products for thermal or chemical disinfection of hairdresser’s tools

Procedure compliance is defined as the presence of the procedure in conjunction with compliance with additional parameters. In the manuscript was
evaluated the compliance/non-compliance and presence/absence of the procedure.

Cleaning and disinfection
of premises

Pans

Hairdresser service
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Summary

Background. Climate change and globalization have heightened
the risk of vector-borne diseases (VBDs) in Europe, including Italy.
VBDs cause over 1 billion cases and 1 million deaths annually,
accounting for 17% of all communicable diseases worldwide. With
competent vectors present, effective control measures and surveil-
lance are vital. This study assessed adults’ knowledge, attitudes,
and practices regarding Arbovirus infections.

Methods. An 11-question survey targeting individuals aged 18 and
over at the LHU Roma 1 vaccination clinic evaluated knowledge and
experiences with Arbovirus diseases. Data were coded and analyzed.
Results. Of 308 participants, 58.1% were female, 63.65% had no

Introduction

In recent decades, viral diseases transmitted by
arthropod vectors (insects with articulated legs) such
as ticks, spiders, mites and mosquitoes, also known as
Arbovirosis (acronym for ARthropod-BOrne virus),
have consistently posed a significant threat to both
public health and global development [1, 2]. There are
currently over 100 viruses classified as arboviruses in
nature that can cause disease in humans. [3] Among
the main arboviral diseases that are emerging or have
now become firmly established in our country, dengue
stands out as an autochthonous disease, characterised
by particularly deadly haemorrhagic symptoms,
affecting around 390 million people and causing
about 25,000 deaths each year [4]. Together, these
diseases account for more than 17% of infectious
diseases and cause more than 1 million deaths each
year worldwide [5]. Although in recent years there has
been an increase in the number of imported cases of
mosquito-borne diseases also in Italy, there is still little
public knowledge of this group of diseases.

In Italy, arbovirosis’ prevention is mainly focused on
disease surveillance and vector control, given the lack of
specific vaccinations for most of these infections suitable
with regard of epidemiological situation in the country. In
fact, there are vaccinations for some arbovirosis that may
be recommended for those living in areas where these
diseases are endemic or for those travelling to tropical
and subtropical areas. Tick-borne encephalitis vaccine

children, and 84.1% held a degree or higher. Tick-Borne Encepha-
litis (TBE) was the most recognized disease (65.9%), followed by
Zika (52.3%), while West Nile virus risk in Italy was underestimated
(20%). Dengue awareness was high (91.6%), but Usutu awareness
was low (47.4%). Vaccination was supported by 93.8%, with the
41-50 age group most willing to vaccinate children. Overall, knowl-
edge of Arbovirus diseases was limited.

Conclusions. Public awareness of VBDs and preventive measures
must improve to support effective risk prevention strategies. Edu-
cation campaigns are essential to address gaps in knowledge and
promote informed decision-making.

is recommended in several endemic regions in Europe,
including a limited area in North-East Italy, while dengue
and Japanese encephalitis vaccines are recommended for
travelers in risk areas. Recently a Chikungunya vaccine
has been authorized in Europe and its use is supposed to
be also limited to travelers to endemic areas. Vaccination
uptake by travelers is influenced by several factors, such
as access to vaccination centres, sources of information
and knowledge of travel-related risks, as well as social
and individual factors such as attitudes and behaviour
towards vaccines. Proper knowledge and perception
of infectious risk are further important elements in the
choice to vaccinate: some travelers’ diseases may be
considered irrelevant due to their low incidence, but
it is important to prevent them due to their potential
severity [6].

In this survey, the focus was on analysing the
knowledge, attitudes and preventive practices of adults
towards infections caused by Arbovirus. In particular, a
11-question questionnaire was constructed and addressed
to citizens (target 18 - over 70 years) attending the LHU
Rome 1 vaccination clinic, with the aim of measuring
experience and knowledge of these diseases. Knowing
people’s perceptions and opinions on the risk related to
mosquitoes’ bites and their attitude towards preventing
the spread of these vectors is of fundamental importance
for designing communication initiatives aimed at risk
prevention.

ES4 https://doi.org/10.15167/2421-4248/jpmh2025.66.1.3493



Materials and methods

This monocentric study was conducted on 308
participants aged 18 and over, recruited from those
attending the UOC Vaccinations Outpatient Clinic of
LHU Rome 1 during April and May 2024. A purposive
and convenience sampling approach was adopted to
quickly access a readily available population within the
clinical setting; consequently, the sample size reflects
the number of eligible participants available during the
data collection period rather than being predetermined.
Data were collected using a self-administered
questionnaire (Supplementary Material, Tab. S1)
distributed via Google Forms, an online survey platform
that ensured anonymous responses. The questionnaire
was designed to maximize anonymity, with demographic
information categorized on an ordinal or nominal scale.
To facilitate access, Google Forms generated a unique
survey URL that allowed participants to submit their
responses anonymously. Within the vaccination clinic,
the questionnaire was disseminated through a QR Code
displayed on a poster (Fig. S1) at the centre’s entrance,
in compliance with the ethical authorization from the
relevant health facility.

The Department of Experimental Medicine of the
University of Salento acted as the data controller in
accordance with current data protection regulations (EU
Regulation 679/2016), as detailed in the introductory
note of the questionnaire.

The study was approved by the Institutional Ethics
Committee of LHU Rome 1, in accordance with the
applicable ethical and legal standards.

On the first page (section) of the questionnaire,
participants received information on the rationale and
modalities of the survey. Only after understanding
the purpose of the project and accepting the privacy
terms were participants allowed to take part in the
questionnaire. Respondents were not allowed to change
their answers after submitting the questionnaire.

In terms of content, the questionnaire was divided
into two sections and the number of questions in each
section varied according to the objectives of the survey
(questionnaire attached). In the first section of the
questionnaire, socio-demographic information was
collected; six questions were aimed at defining the
characteristics of the sample surveyed (gender, age,
family composition, number of children if present,
educational qualification, and any specific data in
relation to the survey), information that was useful for
the final processing of the data.

The second section included 11 questions aimed at
assessing the degree of knowledge and attitude the
respondent reported having in relation to Arbovirosis

diseases.
Results

A preliminary univariate analysis was conducted to
describe the sample characteristics and distribution of

E85

ADULT ATTITUDES TOWARD ARBOVIRAL DISEASES

key variables. The results showed that a total of 308
subjects took part in this study, with the most frequent
age group being 31-40 years (27.6%) and a higher
percentage of females (58.1%) compared to males
(41.9%). More than half of the respondents reported
not having children (63.65%), and the majority of
respondents had a university degree or higher (84.1%)
(Tab. I).

The most well-known disease was TBE (65.9%),
followed by Zika (52.3%). Usutu was the least known
disease. Only 20% of respondents thought they could
contract West Nile Virus (WNV) in Italy (21.4%),
while there was an overestimation of the risk for TBE
(65.3%) (Fig. 1). Although all diseases mentioned can
be contracted by travelers, the answers to the question
“Which of these diseases do you think could be a risk
for travelers?” were heterogeneous. The lowest risk
perception was found for Usutu (47.4%) and the highest
for Dengue (91.6%) (Tab. II).

Tab. I. Socio-demographic variables of the study population.

Socio-demographic variables % Frequency
Number of subjects 308
Gender (%)

F 58.1% 129
M 41.9% 179
Age

18-30 years 25% 77
31-40 years 27.6% 85
41-50 years 20.1% 62
51-60 years 17.9% 55
60-70 years 8.8% 27
Over 70 0.6% 2
How many people live in your family, including yourself?
I live alone 18.5% 57
1-2 members 32.5% 100
3-4 members 41.9% 129
5-6 members 7% 21
> 6 members 0.3% 1
Are you a parent? If yes, how many children?

No children 63.6% 196
1-2 children 331% 102
3-4 children 2.6% 8
> 4 children 0.6% 2
Are you currently pregnant?

Yes 0 0
No 98.4% 303
I don’t know 1.6% 5
What is your qualification?

No instructions 0.3% 1
Only primary education, e.g.,

prirzlgry sch\éol ° 0.5% 1
Secondary education, e.g.,

secondar\\// schooal, middlg school 15.5% 47
Tertiary education, e.g., universit

degreg, vocational scﬁool ! 49.7% 153
Post-tertiary education, e.g.,

master’s deéree, PhD ’ 34.4% 106




FONUCCETELLI ET AL Ff s @ s sesssmsesmsssaseet et ittiitiittiittiitt ittt ittt eateane, .

Fig. 1. Frequency of answers to the question “Which of the following disease have you heard of?”.

Chikungunya P
Dengue —

Zika

West Nile

Japanese
encephalitis

Usutu

Tick-borne
encephalitis (TBE)
Neuro-invasive virus
infections Toscana

0 100 200 300

believing vaccines are important for their health and

Tab. II. Perception of the risk of contracting arboviral diseases in Italy. acett ! : !
64.4% considering repellents insufficient for protection

Which of these diseases do . . . .
you think can be contracted % Frequency agams't rposqulto—bome diseases .(Flg. 2). H.oweve.:r, there
in Italy? was limited knowledge regarding arboviral diseases,
Chikungunya 16,6% 51 as only 10 out of 308 respondents answered correctly
Dengue 55,5% 171 about diseases that can be contracted in Italy, and no
Zika 19,5% 60 one answered adequately to the question “Which of the
West Nile 21,4% 66 following diseases have you heard of?”. Furthermore,
Japanese encephalitis 8,4% 26 40.8% of respondents expressed uncertainty when
Usutu 4,5% 14 answering the question “If you had or would have
Tick-borne encephalitis (TBE) 65,3% 201 children, would you be willing to vaccinate them against
Neuro-invasive virus infections 607% 187 Arbovirosis?” (Fig. 3). ' .
Toscana ' From the statistical analysis, Pearson’s chi-squared

test revealed significant associations between the
participants’ age and their willingness to vaccinate
Univariate analysis showed a general positive attitude  children (Contingency Tabs. I, II). Specifically,
towards vaccination, with 93.8% of respondents  participants in the 41-50 age group were more likely to

Fig. 2. Frequency of responses to the item: "do you think vaccines are important for your health?".

Not important or undecided (6.2%)

Yes, important (93.8%)
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Maybe
40 8%

No

Fig. 3. Percentage of responses to the question: “if you had or had children would you be willing to vaccinate them against Arbovirosis?

Yes

55,9%

vaccinate their children, regardless of whether they had
children or not. In contrast, those with less knowledge
about the risks were less likely to vaccinate their children.
The analysis focused on assessing the independence
between variables rather than causal relationships, as per
the study’s design. Multivariate analysis supported these
findings, with associations confirmed through cross-
tabulation (Tabs. ITI-VI).

Discussions

Vaccination acceptance is influenced by several factors
including correct knowledge and perception of the
infectious risk of diseases [9]. In the post-pandemic era,
knowledge and attitudes towards traveler vaccination

Tab. lll. Having Children x Age.

Age Group No Yes Total
18-30 years 75 2 77
31-40 years 58 27 85
41-50 years 21 41 62
51-60 years 20 35 55
60-70 years 20 7 27
Over 70 2 0 2
Total 196 112 308

Tab. IV. Having Children x Age, Chi-Square Tests.
L p-value
Statistic Value df (2-sided)
Pearson Chi-
Square 82.546 5 <0.001
Likelihood
Ratio 96.574 5 <0.001
N of Valid
Cases 508

a.2 cells (16,7%) have expected count less than 5. The minimum expected
count is.73.
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Tab. V. Knowledge of Arbovirus Risks x Willingness to Vaccinate.

Arbovirosis
Risk Maybe No Yes Total
Knowledge
Maybe 0 1 0 1
No 3 90 81 174
Yes 1 43 89 133
Total 4 134 170 308

Tab. VI. Knowledge of Arbovirus Risks x Willingness to Vaccinate, Chi-
Square Tests.

. -value
Statistic Value af e
Pearson Chi-Square 14.032 4 0.007
Likelihood Ratio 14,573 4 0.006
N of Valid Cases 308

a.5 cells (55.6%) have expected count less than 5. The minimum expected
count is.01.

has not yet been explored [10]. Although some travelers’
diseases are to date considered irrelevant due to their
low incidence, it is important to recognise and prevent
them due to their potential severity. The present study
presents the results of a quantitative survey on the
knowledge, attitudes and preventive practices of a group
of adult users belonging to the vaccination centre of
a LHU in Rome, with regard to infections caused by
Arbovirus. The use of a convenience sample comprising
308 participants represents a methodological choice
driven by the practical constraints of the study period.
However, it is important to note that the sampling
strategy could have led to oversampling individuals with
better knowledge of health-associated issues and higher
acceptance of vaccines. Since the sample was selected
from individuals attending a vaccination center, these
participants were more likely to engage in preventive
health behaviors, such as vaccination. While the sample
is not representative of the general population, the
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analysis still identified statistically significant trends
in risk perception and vaccination intentions among
sampled population. Nonetheless, we acknowledge that
convenience sampling may introduce selection bias and
limit the generalizability of our findings. Future studies
would benefit from incorporating a preventive sampling
strategy, including an a priori power analysis, to optimize
sample representativeness and enhance the robustness of
the conclusions drawn.

The analysis of the answers provided by the users to the
questionnaires suggested several points for reflection.
Despite West Nile being the most widespread arboviral
disease in Italy, only a low percentage of the sampled
population thought they could contract it without
travelling. In fact, since the beginning of June 2022, 236
cases of WNV infection have been reported. Of these,
58 cases were diagnosed as encephalitis and 169 as West
Nile fever [11].

On the contrary, the study shows a high perception of
risk of TBE, which is, however, considered to be at low
risk in Italy, i.e., endemic in a limited area of the country
and restricted exclusively to the north-eastern regions of
Trentino Alto-Adige, Veneto and Friuli Venezia Giulia,
with sporadic reports in Emilia-Romagna, Tuscany
and Lazio. With regard to Zika, users also answer the
questionnaire by overestimating the risks related to
this disease. To date, Italy is to be considered a ‘non-
endemic area’ for ZIKAV as only imported cases
have been recorded [12]. Regarding the questionnaire
question about the perceived risk of contracting
arboviral diseases during travel, although all the diseases
listed can be contracted by travellers, the responses
were highly varied. This suggests a general lack of
awareness about the incidence of arboviral diseases
among the respondents. If this finding is confirmed
in a larger population, it would highlight the need for
strategies to raise awareness, potentially using a range
of communication channels to reach a wider audience.
In response to these findings, a guide was developed and
published on institutional websites, providing general
information on methods for preventing and combating
arboviral diseases. This guide was drafted with the
assistance of ChatGPT to ensure clarity and accessibility
of the content (Fig. S2).

In relation to the attitude towards vaccination for arbovirus
diseases, a good overall vaccination adherence was noted.
Nevertheless, a large number of respondents expressed
uncertainty when asked about the willingness to vaccinate
their own children against arboviruses. This uncertainty
may be partly attributed to the ambiguity of the question,
“If you had or will have children, would you be willing to
vaccinate them against arboviral diseases?”. In particular,
some infections, such as Zika, have direct implications for
fetal health, which could lead parents to view the risks as
more severe, while other infections, like West Nile fever
(WNF), may not be perceived as dangerous for children.
This distinction likely contributed to the uncertainty
regarding vaccination decisions.

In addition, the analysis of the data shows little
knowledge of the existence of all arboviral diseases,

even though the spread of viruses such as Dengue
and Chikungunya has increased in recent years with
outbreaks of local transmission even in some European
countries, including Italy. Lack of knowledge about the
diseases, and therefore a low perception of the related
risks, could be among the determinants of the uncertainty
to vaccinate their children.

Regarding the questionnaire question about the
perceived risk of contracting arboviral diseases during
travel, although all the diseases listed can be contracted
by travellers, the responses were highly varied. This
suggests a general lack of awareness about the incidence
of arboviral diseases among the respondents. If this
finding is confirmed in a larger population, it would
highlight the need for strategies to raise awareness,
potentially using a range of communication channels to
reach a wider audience. In response to these findings,
a guide was developed and published on institutional
websites, providing general information on methods for
preventing and combating arboviral diseases. This guide
was drafted with the assistance of ChatGPT to ensure
clarity and accessibility of the content (Fig. S2).

In relation to the attitude towards vaccination for
arbovirus diseases, a good overall vaccination adherence
was noted. A potential bias towards a general good
attitude to vaccination may be due to the convenience
sample selected among those attending a vaccination
centre. Nevertheless, a large number of respondents
expressed uncertainty when asked about the willingness
to vaccinate their own children against arboviruses. This
uncertainty may be partly attributed to the ambiguity of
the question, “If you had or will have children, would you
be willing to vaccinate them against arboviral diseases?”.
In particular, some infections, such as Zika, have direct
implications for fetal health, which could lead parents to
view the risks as more severe, while other infections, like
Dengue, may not be perceived as dangerous for children.
This distinction likely contributed to the uncertainty
regarding vaccination decisions. In addition, the analysis
of the data shows little knowledge of the existence of
all arboviral diseases, even though the spread of viruses
such as Dengue and Chikungunya has increased in recent
years with outbreaks of local transmission even in some
European countries, including Italy. Lack of knowledge
about the diseases, and therefore a low perception of the
related risks, could be among the determinants of the
uncertainty to vaccinate their children.

It should be emphasized that, although our study identified
some associations between variables, it was not designed
to infer causal relationships. The test used only identified
correlations between variables, without the possibility
of establishing a direct cause-effect link. Therefore,
while some associations between risk perception and
the intention to vaccinate one’s children were observed,
these should not be interpreted as evidence of causality.
Moreover, the use of multiple-choice variables in the
questionnaire may have introduced limitations in the
analysis, making it more difficult to accurately interpret
participants’ responses. Multiple-choice answers can
complicate the assessment of individual intentions and
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personal perceptions, as they do not always precisely
reflect the priority or intensity of each opinion.

This methodological limitation should be taken into
account when interpreting participants’ knowledge and
perceptions of arboviral diseases.

In the questionnaire, most users report having a
university degree or higher; being a population with a
high level of education, knowledge about arbovirosis has
to be considered fragmented. Recent neuropsychological
research supports this result, highlighting that individuals
with a medium-high cultural level tend to have a low
perception of risk. This is because they possess the
cognitive tools to navigate the internet and read the
information available. However, much of this information
is often inaccurate. Paradoxically, it is precisely these
individuals who are most exposed to the excessive,
contradictory, and risk-laden information about
vaccines that circulates online. Moreover, their social
status often brings them closer to naturist approaches
that tend to be against pharmacological treatments,
particularly vaccines [13]. In the questionnaire, most
users report having a university degree or higher; being
a population with a high level of education, knowledge
about arbovirosis has to be considered fragmented.
Recent neuropsychological research supports this
result, highlighting that individuals with a medium-
high cultural level tend to have a low perception of
risk. This is because they possess the cognitive tools to
navigate the internet and read the information available.
However, much of this information is often inaccurate.
Paradoxically, it is precisely these individuals who
are most exposed to the excessive, contradictory, and
risk-laden information about vaccines that circulates
online. Moreover, their social status often brings them
closer to naturist approaches that tend to be against
pharmacological treatments, particularly vaccines [13].

Descriptive statistics (age, gender, level of education,
region of residence, etc.) were used to obtain the
summary of the master data. For statistical analysis, the
data was collected according to research ethics standards
regarding the protection of personal data and exported
from Microsoft Excel to be coded and analysed.

From the statistical analysis of the data, correlating the
age of the parents to the willingness to vaccinate their
children, a greater intention to vaccinate their children
was detected only in the age group between 41 and 50;
this data could be due to a greater level of concern among
parents with young children, who generally belong to
this age group in the Italian population.

The data were analyzed using Pearson’s chi-squared
test to examine the independence of -categorical
variables. This statistical test was appropriate for
determining whether there were differences between
the various classes of the population, as represented
by the contingency tables (Tabs. III, IV). Due to the
study design, the analysis was limited to identifying
correlations between variables, and no causal inferences
could be drawn. It is important to note that the use of
multiple-choice questions may have introduced some
limitations, complicating the interpretation of the
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participants’ intentions and perceptions. This approach
could make it more challenging to assess the intensity or
priority of individual opinions.

The data collected in this survey suggest the need to
bring to light, at least in the context analysed, the doubts
and perplexities of users about arboviral diseases, the
preventive and contrasting measures available in Italy,
to provide clear, complete, up-to-date, personalised
information and thus facilitate an informed decision-
making process.

Adherence to the vaccine offer must therefore be the
result of a conscious choice based on knowledge,
supported by adequate communication and attention to
the specific information needs of the individual.
Although sources of information, knowledge of the risks
of travel or mosquito-borne diseases, as well as social
and individual factors such as attitudes and behaviour
towards vaccines are at the basis of vaccination
adherence, it remains to be considered that, unlike
other routine vaccinations, counselling and vaccination
services for arboviral diseases are not yet all available,
and those that are available are subject to payment and
paid for by the user. This element could be one of the
factors hindering access to vaccinations, especially
for travellers who are obliged to bear the cost of
vaccinations even though they are more exposed to the
risk of importing and spreading viruses, on their return
from their trip, among non-immunised individuals and
thus causing damage to public health. In fact, the attitude
of Italian travellers to vaccinate themselves seems to be
lower than that of other European populations, despite
the similar proportion of trips made each year [14].
Furthermore, from the organizational point of view
of LHU, the factors that could hinder the consultation
process towards travelers are connected both to a delay
in the approval of vaccines by pharmaceutical companies
due to a probable unavailability of intermediate products,
and to healthcare allocation unlimited national directly
to avoid repercussions on the clinic due to budget
disagreement.

The solution to the problem of travelers’ vaccination
hesitancy, therefore, needs to enter into the mechanisms
of knowledge production, methods and public funding
and, not least, the ways of building public opinion.

conclusions

The survey has helped to provide useful information
about the knowledge and attitudes of a sample of
adults about vector-borne diseases and the protective
behaviours they use.

Given the importance of public understanding of diseases
in the adoption of effective protective behaviours, this
study has shed light on the value of designing effective
communication campaigns aimed at risk prevention,
with the dual objectives of improving lay people’s
understanding of diseases and encouraging community
participation in vector control.
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Supplementary material

Tab. $1. Questionnaire on Knowledge and Attitudes towards Arbovirosis Diseases.

I understand the purpose of the project and accept the privacy terms
-l agree
- | do not accept

Gender
- Male
- Female

Age

- Less than 17 years
-17-30 years

- 31-40 years

- 41-50 years

- 51-60 years

- Over 60 years old

How many people live in your household, including yourself? By household we mean the number of people (including
yourself) living at the same address, sharing a kitchenette and living, sitting or dining area

- | live alone

- 1-2 members

- 3-4 members

- 5-6 members

- >6 members

Are you a parent? If yes, how many children (under the legal age) do you have?
- No children
- 1-2 children
- 3-4 children
- >4 children

Are you currently pregnant? If FEMALE is selected in D1:
- YES

- No

- Don't know

What is your educational qualification?

- No education

- Only primary education, e.g., primary school, primary school
- Secondary education, e.g., secondary school, middle school
- Tertiary education, e.g., university degree, vocational school
- Post-tertiary education, e.g., master’s degree, PhD

Arbivorous diseases:

1. Which of the following diseases have you heard of?
a) Chikungunya

Dengue

Zika

West Nile

(e) Usutu

(f) Tick-borne encephalitis (Tbe)

(9) Neuro-invasive infections with Toscana viruses

b
C
d

2. Which of these diseases do you think can be contracted in Italy?
a) Chikungunya

b) Dengue

o) Zika

d) West Nile

e) Usutu

(f) Tick-borne encephalitis (The)

(9) Neuro-invasive virus infections Toscana

3. Which of these diseases do you think could be a risk for travellers?
a) Chikungunya
b) Dengue
) Zika
) West Nile
) Usutu
(f) Tick-borne encephalitis (The)
(9) Neuro-invasive virus infections Toscana

C
d
e
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Tab. $1 (follows). Questionnaire on Knowledge and Attitudes towards Arbovirosis Diseases.

4. Did you know that mosquitoes can transmit diseases?
a) Yes

b) No

¢) Maybe

5. Do you think repellents are enough to protect you from Arbovirosis?
a) Yes

b) No

c) Maybe

6. If you were offered a vaccine against Arboviral Diseases would you vaccinate?
- Yes | have full confidence in vaccines

- Yes | have some confidence in vaccines

- Yes, but | am hesitant about these new vaccines

- | don‘t know

- No, but | am willing to learn about this vaccine

- No, I don't think it's necessary

- No, | am strongly against having the vaccine

7. If you had or would have children, would you be willing to vaccinate against Arbovirosis?
a) Yes

b) No

¢) Maybe

8. Do you know the health risks caused by mosquito-borne diseases other than Arbovirosis?
a) Yes

b) No

c) Maybe

9. Do you consider vaccines important for your health?
a) Yes

b) No

¢) Maybe

10. Do you know that there are vaccines approved by AIFA and available in your ASL against certain mosquito-borne
diseases?

a) Yes

b) No

¢) Maybe

Fig. $1. Leaflet with QR Code available to users of the Vaccination Service.

Progetto Arbovirus

Hai un’etd compresa fra 18 e 70
anni?

donaci pochi minuti del tuo tempo
per aivtarci a comprendere le tue
conoscenze sulle malattie
trasmesse da alcuni tipi di zanzare e

zecche
ASL
ROMA 1
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Fig. S2. Vademecum on Arbovirosis Diseases.

Vademecum on Arbovirosis Diseases

Arbovirosis diseases are caused by viruses transmitted by insects, such as mosquitoes or ticks.
Examples include dengue, Zika virus and West Nile virus. To prevent these diseases, it is advisable
to use insect repellents, wear protective clothing and avoid infested areas. In addition, it is important
to empty containers of stagnant water that can act as breeding grounds for mosquitoes.

Always consult a doctor for specific information on the prevention and treatment of these diseases.

In Italy, the prevention of arboviruses, diseases transmitted by arthropod vectors such as mosquitoes
and ticks, focuses mainly on surveillance and reducing exposure to vectors, given the lack of specific
vaccinations available for most of these infections. The arboviruses receiving particular attention
include Chikungunya, Dengue, Zika, West Nile, Usutu, tick-borne encephalitis (TBE) and neuro-
invasive Toscana virus infections, with West Nile being the most widespread. Recommended
preventive measures include the use of repellents, protective clothing and mosquito nets, as well as
the removal of standing water to limit mosquito breeding [5fsource.

Although there are no vaccines available for most of the arboviruses in Italy, there are vaccinations
for some tick-borne diseases, such as tick-borne encephalitis (TBE), that may be recommended for
those travelling or living in areas where these diseases are endemic. This approach aligns with the
National Plan for Prevention, Surveillance and Response to Bluetongue (NAP) 2020-2025, which
emphasises prevention through surveillance and vector control measures [7fsource] .

For more information on available vaccinations and specific recommendations, it is advisable to
consult directly the official sources of the Italian Ministry of Health or local health authorities, as well
as the dedicated pages on their websites [6Fsource] .

Here is a general vademecum for the prevention of arboviral diseases:
1. **Protect yourself from mosquito bites:**
- Use insect repellents containing DEET, picaridin or eucalyptus citriodora oil.

- Wear long-sleeved clothing, long trousers and closed footwear when in mosquito-infested areas. -
Use mosquito nets in windows and doors to prevent insects from entering.

2. **Avoid high-risk areas:**

- Find out about geographical areas at risk of arboviral disease transmission and avoid non-essential
travel to these

areas during periods of increased mosquito activity.
3. **Eliminating potential mosquito breeding sites:**

- Regularly empty containers of standing water such as pots, buckets or gutters to prevent the
proliferation of

mosquitoes.

- Cover or empty outdoor water containers, such as buckets, to prevent them from becoming stagnant.
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Summary

Introduction. Despite advances in the prevention of healthcare-
associated infections (HAI) in recent decades, this once-almost-
usual adverse event remains relatively common and still has a
definite impact on patients and public health. In light of this, this
study aimed to determine the HAI prevalence, to describe their
main specificities and to identify their associated factors, in
Southern Tunisia.

Methods. We conducted a cross-sectional study to assess HAI
point prevalence in two university hospitals in southern Tunisia.
The study was started on February 20" to March 13", 2023.
Results. There were 1.028 patients included in the survey and
(47.3%) of them were women (n=486). The median age was 48

Introduction

Despite advances in the prevention of healthcare-
associated infections (HAI) in recent decades, this once-
almost-usual adverse event remains relatively common
and still has a definite impact on patients and public
health. Undoubtedly, this complication requires efforts to
control it at best [1]. HAI are responsible of an increased
and a sup-er added morbidity, mortality and healthcare
costs as well [2]. In addition to these consequences,
HAI are widely known as a factor of prolonged hospital
stay, long-term disability and increased antimicrobial
resistance [3]. Although all methods and strategies are
implemented across the world to prevent and to control
HAI, they remain to represent a challenge for the
modern medicine [4]. Moreover, fighting this scourge
becomes a quality and safety indicator of healthcare in
health establishments. Clinically, and according to the
diagnosis and the interventions received for patients,
HAI most frequent sites were bloodstream infections,
urinary tract infections, respiratory tract infections, and
surgical site infections [5]. The responsible agent of HAI
could be bacterial, viral, or parasitical [6]. Furthermore,
the most considerable particularity of HAI was that they
are increasingly caused by resistant microorganisms
such as Methicillin-Resistant Staphylococcus Aureus
and Carbapenemase-Producing Enterobacteria. Also, it

years (Interquartile Range (IQR)=[30-65]) years. We noted 86
HAI in the two establishments visited, with a global HAI preva-
lence of 8.4%. Multivariate analyses showed that independent
factors of HAI were immune suppression (AOR=2.5; p=0.004),
hospital stay duration > 6 (AOR=4.5; p<0.001), surgery 30 days
prior to the study date (AOR=1.9; p=0.021), having central vas-
cular catheter (AOR=2.44; p=0.032) and having intubation or
endotracheal tube (AOR=3.5; p=0.002).

Conclusions. This study highlighted a relatively high prevalence
of HAI in southern Tunisia. Therefore, urgent and ongoing correc-
tive measures should be implemented, maintained and re-evalu-
ated continuously in order to control HAI and promote care safety.

was estimated that about the one-third of these infections
were caused by an antibiotic-resistant bacterium [7].

HAI as previously described, are a global health
phenomenon but with unequal distribution depending
on the country’s development level. In fact, according
to the World Health Organization (WHO) out of every
100 patients in acute-care hospitals, seven patients
in high-income countries and 15 patients in low- and
middle-income countries will acquire at least one HAI
during their hospital stay and on average, 1 in every
10 affected patients will die from their infection [8].
Considering the gravity and the importance of this
problem, prevention is the most effective strategy to
fight HAI complications and repercussions. One of
the pillars of this prevention is having an effective
surveillance of HAI in order to characterize and
to quantify this problem and to reduce it [9]. HAI
prevalence was about 5.9% in 28 European countries
and about 10% in low-income countries (10.1%) [10].
In Tunisia, the latest surveys dated from 2005 and
2012 where the HAI prevalence was ranged from 6
to 7% [11]. At a regional level, there was local point
prevalence surveys conducted in the center east and in
the southern regions of the country where the reported
HAI prevalence was 17.7% and 9.02% [12-13]. Given
this, the evaluation of HAI frequency remains a
mandatory and a crucial step before any control action.
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The point prevalence studies of this type of infections
are of a major interest in epidemiological surveillance
in hospitals given their easily implementation and low
cost.

In light of this, this study aimed to determine the HAI
prevalence, to describe their main specificities and to
identify their associated factors, in Southern Tunisia.

Methods

STUDY DESIGN AND SETTINGS

We conducted a cross-sectional study to assess HAI
point prevalence in the two university hospitals of
southern Tunisia. These two referral hospitals of
southern Tunisia have complementarity activities. In
fact, the first one was a teaching hospital with almost
a medical vocation with a maximum capacity of 1000
beds, while the second one has an almost surgical
aptitude hosted 562 beds. These two university hospitals
are housing patients from Sfax and from neighboring
regions in the southern Tunisia.

The study was started in February 20" to March 13",
2023. The protocol of the world health organization
prevalence survey was assumed and validated by a
national committee in hygiene and preventive health
in order to standardized prevalence surveys between
region [ 14]. All departments in the two hospitals that had
a patient hospitalization unit were included. Totally, 21
departments of the medical vocation university hospital
and 16 departments of the surgical hospital were eligible.
It was a one-day visit per department and the whole
prevalence survey lasted for 19 days.

STUDY POPULATION AND CASE DEFINITION

All patients of any age hospitalized in the two hospitals
were included in the morning on the day of the survey. An
exhaustive and updated patients’ list was obtained at this
time in each department. HAI were defined according
to the Center for Disease Control (CDC) criteria as a
hospital acquired infections that are typically not present
or might be incubating at the time of admission and
manifest 48 hours after admission. They are infections
acquired during hospital care, which are not present, or
incubating at the time of admission [15, 16].

DATA COLLECTION AND STUDY TOOL

The study tool used was a pretested, structured,
uniformed and validated fact-sheet written in English.
The investigation was done by pre-trained medical
epidemiologist after discussing with the nursing staff
and physicians if needed.

Different parameters were collected from patient
medical files such as nursing notes, medical notes,
temperature charts, drug charts, electronic prescribing
systems, surgical notes, laboratory reports, and other
relevant charts.

Collected data included sociodemographic and clinical
information such as age, gender, ward type, admission
date, length of hospital stays, medical history and criteria
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to investigate different infections. We also noted if the
patient had an invasive device, surgical intervention
within 30 days, or antibiotic treatment on the day of the
survey.

We used the McCabe scale to classify patients according
to the severity of their underlying conditions. The
McCabe scale provides an objective and structured
method to classify the severity of comorbidities. In our
study, using this scale allows for a clear categorization
of patients, which can help understand how the burden
of comorbidities interacts with other risk factors for
HAIs. This scale was composed of 3 categories: nonfatal
disease (expected survival > 5 years), ultimately fatal
disease (expected survival 1-4 years), and rapidly fatal
disease (expected death within 1 year) [17]. As for
patients that had been operated in the last 30 days, and
based on the American Society of Anesthesiologists
(ASA) and to the to the surgical wound class patients
were classed into grades that ranged from 1-4, and to
(clean, clean/contaminated, contaminated and dirty),
accordingly [18]. The data were checked for both
completeness and accuracy to rule out missing or
inconsistent data.

STATISTICAL ANALYSIS

For the entry and the statistical analysis, we used
SPSS Statistics software version 26. According to the
variables type, continuous variables were presented as
mean + standard deviation or median and interquartile
range (IQR) giving to the normality distribution tested.
As for categorical variables, they were described as
numbers and percentages. We used the chi square test
in independent samples to assess association between
categorical variables. The crude odds ratio (COR) was
assessed as well as its 95% confidence interval (CI).
Variables statistically associated with HAI were then
entered into a multivariate logistic binary regression
model backward stepwise, in order to determine HAI
independent factors (adjusted odds ratio (AOR) and
95%). A p value < 0.05 was considered as statistically
significant.

Results

DESCRIPTION OF THE STUDY POPULATION

There were 1028 patients included in the survey and
(47.3%) of them were women (n = 486). The median
age was 48 years (Interquartile Range (IQR) =[ 30-
65]) years. In total, 694 participants (67.5%) were
hospitalized in the medical vocation hospital. As for
patients’ main clinical characteristics, 523 patients
(50.9%) were hosted for more than 6 days, 154 patients
(15%) had previous hospitalization in the last 3 months,
and 42 patients (4.1%) were transferred from another
hospital (Tab. I).

CHARACTERISTICS OF HEALTHCARE ASSOCIATED
INFECTIONS

We noted 86 HAI in the two establishments visited,
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Tab. 1. Description of the study population.

Medical history

surgery since admission

No surgery 356 68.3

Minimal invasive surgery or

non-NHSH surgery 66 127
NHSN surgery 95 18.2
Unknown 4 0.8
Surgery in the last 30 days 164 16

ASA score

1 86 59.7
2 33 229
3 19 13.2
4 6 4.2

surgical wound class

Clean 96 59.3
Clean contaminated 25 15.4
Contaminated 26 16

Dirty 15 1.5

Antimicrobial preoperative

prophylaxis 108 105
Comorbidities

Immunosuppression 106 10.3
Neutropenia 25 2.4

Obesity 69 6.7

High blood pressure 194 18.9
Diabetes 217 211
Dyslipidemia 106 10.3
Malnutrition 27 2.6

McCabe Index

Non-fatal disease 845 82.2

Ultimately fatal disease 144 14
Characteristics Number Percentage Rapidly fatal disease 39 3.8
Gender Invasive devices in place on the survey date
Males 542 52.7 Central vascular catheter 49 4.8
Females 486 47 .3 Peripheral vascular catheter 573 55.7
Age groups Urinary catheter 100 9.7
Neonates 69 111 Intubation or endotracheal

64 6.2
<2 vyears 160 15.6 tube
12-601 years 553 53.8 Antibiotics prescription 389 45.4
> 60 years 307 299 ASA score: American Society of Anesthesiologists.
Hospital
Hedi Chaker University 694 675 )
Hospital with a global HAI prevalence of 8.4%. The prevalence
Habib Bourguiba University 234 35 of HAI was of 7.6% in the medical vocation hospital,
Hospital ' and the department had the highest prevalence was the
Hospital stay duration hematology department (39.3%) (n = 11). As for the
<6 505 491 surgical vocation hospital, the prevalence was 9.8% and
26 523 50.9 the highest prevalence was noted in the intensive care
Previous hospitalization in the 154 15 units (24.1%) (n = 14) (Tab. II).
last 3 months According to the anatomic site of HAI noted, the most
Lransfer from another 42 4.1 frequent site was the respiratory tract infection (32
ospital . .

Ward type cases; (37.2%)), followed by blooq stream infections
Medical 631 614 (21 cases; (24.4%)). We noted that in 46.5% of cases a
Surgical 307 29.9 microorganism was isolated (n = 40). Among which, the
Intensive care unit 90 88 pathogen isolated was Klebsiella pneumoniae in 22.5%
Tobacco Use 150 146 of cases (n =9) (Tab. III).
Alcohol use 57 5.5
Drug use 26 2.5

Associated factors of healthcare
associated infections

RESULTS OF UNIVARIATE ANALYSIS

For patients’ relative risk factors univariate analyses
showed that age between less than 2 years or > 60 years
was statistically associated with HAI. For comorbidities,
immune suppression and neutropenia were statistically
associated with HAI. High blood pressure was
statistically associated with HAI. Patients with rapidly
fatal disease and those with an ASA score > 2 were
statistically more frequently affected by HAIL

For extrinsic risk factors, hospital stay duration > 6 days,
previous hospitalization in the last 3 months, Surgery 30
days prior to the study date and dirty Surgical Wound
Class were statistically associated with HAI. Also, we
found that devices statistically associated with HAI were
central vascular catheter, peripheral vascular catheter,
urinary catheter and intubation or endotracheal tube
(Tab. IV).

RESULTS OF MULTIVARIATE ANALYSIS

Multivariate analyses showed that independent factors of
HAI were immune suppression (AOR = 2.5; p = 0.004),
hospital stay duration > 6 (AOR = 4.5; p<0.001), surgery
30 days prior to the study date (AOR = 1.9; p = 0.021),
having central vascular catheter (AOR =2.44; p =0.032)
and having intubation or endotracheal tube (AOR = 3.5;
p =0.002) (Tab. IV).
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Tab. Il. Healthcare associated infections according to ward specialty and university hospital.

University hospital/ward specialty All enrolled patients Number of HAI Prevalence of HAI (%)
Total patients 102,8 86 8.4
Medical vocation hospital (total) 694 53 7.6
Adult departments 487 30 6.2
General medicine 290 28 9.7
Hematology 28 11 39.3
Other general medicine departments 262 17 6.5
Genecology and obstetrics 103 0 0
Adult psychiatric unit 94 2 21
Pediatric departments 207 23 111
General medicine 150 18 12
Neonatology 40 5 12.5
Neuro-pediatrics 3 0 0
Pediatric surgery 12 0 0
Pedopsychiatric 2 0 0
Surgical vocation hospital (total) 334 33 9.8
Surgery 240 17 71
Intensive care 58 14 241
General medicine (neurology,
oncology, radiotherapy) 36 2 >

HAI: healthcare associated infections; %: Percentage.

Tab. Ill. Health-care-associated infections anatomical site and isolated micro-organisms.

HAI Micro-organism in question (N = 40) (n, %)

HAI site ('(\'n,:‘ygj’ E;f';t“é'g EC | Kp Ef Otger sa | Ab | Pa | CNS | Ca | Pm |oOthers
All HAI 86(8.4) | 40(46.5) | 3(75) | 9225 | 125 | 3(7.5) 2 (5) 1(25) | 820 2 (5) 4(10) |3(7.5)| 4(10)
Urinary tract |11 (12.8)| 9(81.8) |2(22.2)| 3(33.3) | 1(11.1) - - - 10111 - 1(11.1) - 1(11.1)
Respiratory
tract 32(37.2)| 5(15.6) - 2 (40) 1(20) - - 2 (40) - - - -
Bloodstream |21 (24.4) | 15 (71.4) - 3(20) 16.6) | 16.6) | 16.6) |2(13.3)| 1(6.6) |2(13.3) | 3(20) | 1(6.6)
Surgical site {11 (12.8)| 8(72.7) |1(12.5) | 1(12.5) 1(12.5) | 1(12.5) - 3(37.5) - - - 1(12.5)
Eye, ear,
nose, throat |11 (12.8)| 3(27.3) - - - - 1(33.3) | 1(33.3) - 1(33.3)
and mouth

* N,n: number; HAI: Health-care associated infections, Pr: prevalence of HAI; E.c: Escherichia coli; K.p: Klebsiella pneumoniae; A.b: Acinetobacter baumannii;
P.a: Pseudomonas aeruginosa; S.a.: staphylococcus aureus; E.f.: Enterococcus faecali; Other E: other enterobacteria; C.N.S: coagulase negative staphylococcus;

C.a.: Candida albicans; P.m: Proteus Mirabilis.

Discussion for patients. By comparing with previous literature
from other developing countries, we found a relative
This study pointed-up HAI prevalence and its  disparity between countries and globally HAI

associated risk factors in tertiary care hospitals in
southern Tunisia. Evaluating this indicator was a key
outcome in healthcare systems because of the huge
impact of HAI on patients and healthcare systems.
This study illustrated a global HAI prevalence of 8.4%.
This prevalence was slightly lower from two previous
studies conducted in our region in 2017 (10.9%) and
2019 (9.02%) [12]. This decrease could be explained
by the effectiveness of the corrective measures taken
by the preventive medicine and hygiene department
in order to fight HAI notably continuous training
sessions for healthcare professionals about standard
precautions. This percentage was about 17.7% in
a center-east Tunisian region with two university
hospitals [19]. These findings could be explained by
the complexity and invasive interventions administered
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frequencies reported were more important than our
findings. They were about 11% in Nepal [20] and about
30% in India [21]. In contrast, recent studies conducted
in European developed countries reported a HAI
prevalence rate ranging from 4.6% to 9.3% [22]. The
high prevalence of HAI in low and middle outcomes
countries could be reported to the lack of really active
HAI prevention and control committee in hospitals.
They could be related to the lack of respect of standard
precautions given the huge workload and to the lack of
financial resources [23].

It was worthy to know that the most important prevalence
was noted in the hematology and the intensive care
departments. This finding was in accordance with
previous similar study [24]. An eventual explanation of
this fact could be the invasive interventions delivered
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Tab. IV. Factors associated with healthcare-associated infections: results of univariate and multivariate analysis.

Univariate analysis

Multivariate analysis

Variables HAI COR (95% CI) p AOR (95% CI p
No (N, %) Yes (N,%)
Patients’ relative risk factors
Gender
Male 488 (90) 54 (10) 1 0.051
Female 454 (93.4) 32 (6.6) 0.6 [0.4-1.11
Age groups
[2-60] years 523(93.2) 38 (6.8) 1
< 2yearsor=>60 419 (89.7) 48 (10.3) 1.6 [1.1-2.5] 0.043
Habits
Tobacco use
No 800 (91.1) 78(8.9) 1 0.147
Yes 142 (94.7) 8(5.3) 0.510.2-1.21
Alcohol use
No 889 (91.6) 82 (8.4) 1 0.705
Yes 53 (93) 4(7) 0.810.3-2.3]
Drug use
No 918 (91.6) 84 (8.4) 1 0.900
Yes 24 (92.3) 2(7.7) 0.910.2-3.91
Comorbidities
Immunosuppression
No 857 (93) 85 (80.2) 1 1 0.004
Yes 65 (7) 21 (19.8) 3.311.9-5.6] <0.001 2.501.3-4.5]
Neutropenia
No 923 (92) 80 (8) 1 0.004
Yes 19 (76) 6 (24) 3.6 [1.4-9.4]
Obesity
No 878 (91.6) 81 (8.4) 1 0.728
Yes 64 (92.8) 5(7.2) 0.810.3-2.2]
Hypertension
No 776 (93) 166 (85.6) 1 0.001
Yes 58 (7) 28 (14.4) 2.311.4-3.6]
Diabetes
No 748 (92.2) 63 (7.8) 1 0.181
Yes 194 (89.4) 23 (10.6) 1.410.8-2.3]
Dyslipidemia
No 847 (91.9) 75 (8.1) 1 0.430
Yes 95 (89.6) 11 (10.4) 1.310.6-2.5]
McCabe Index
Non-fatal disease 783 (92.7) 62 (7.3) 1 0.009
Ultimately fatal disease 128 (88.9) 16 (11.1) 1.610.8-2.81 0.123
Rapidly fatal disease 31(79.5) 8(20.5) 3.2101.4-7.4] 0.005
ASA score >2
No 79 (91.9) 7 (8.1 1
Yes 45 (77.6) 13 (22.4) 3.311.2-8.8] 0.015
External risk factors
Admission ward type
Medical 581 (92.1) 50(7.9) 1 <0.001
Surgical 289 (94.1) 18 (5.9) 0.710.4-1.21]
Intensive care unit 72 (80) 18 (20) 2.911.6-5.21
Hospital stay duration
<6 488 (96.6) 17 (3.4) 1 <0.001 1 <0.001
>6 454 (86.8) 69 (13.2) 4.412.5-7.5] 4.512.6-8.11
Previous hospitalization in the last 3 months
No 819 (93.7) 55 (6.3) 1 <0.001 1 0.001
Yes 123 (79.9) 31 (20.1) 3.712.3-6.1] 2.6 1.5-4.4]
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Tab. IV (follows). Factors associated with healthcare-associated infections: results of univariate and multivariate analysis.

Univariate analysis Multivariate analysis
Variables HAI COR (95% CD p AOR (95% CD p
No (N, %) Yes (N,%)
Transfer from another hospital
No 902 (91.5) 84 (8.5) 1 0.389
Yes 40 (95.2) 2(4.8) 0.5410.1-2.3]
surgery 30 days prior to the study date
No 800 (92.7) 63 (7.3) 1 0.004 1 0.021
Yes 141 (86) 23 (14) 2.101.3-3.4] 1.911.1-3.4]
surgical wound class
Clean 86 (89.6) 10 (10.4) 1 0.150
Clean contaminated 22 (88) 3(12) 1.210.2-4.6] 0.820
Contaminated 22 (84.6) 4(15.4) 1.510.4-5.4] 0.484
Dirty 10 (66.7) 5(33.3) 4.311.2-15.11 0.023
Invasive devices in place on the survey date
Central vascular catheter
No 911 (93.1) 68 (6.9) 1 <0.001 1 0.032
Yes 31 (63.3) 18 (36.7) 7.814.1-14.6] 2.4411.1-5.5]
Peripheral vascular catheter
No 432 (94.9) 23(5.1) 1 0.001
Yes 510 (89) 63 (11) 2.311.4-3.8]
Urinary catheter
No 863 (93) 65 (7) 1 <0.001
Yes 79 (79) 21 (21) 3.5[2.1-6.1]
Intubation or endotracheal tube
No 896 (92.9) 46 (71.9) 1 <0.001 1 0.002
Yes 68 (7.1) 18 (28.1) 5.212.8-9.4] 3.501.6-7.41

*N: Number; %: Percentage; COR: Crude 0dds Ratio; Cl: Confidence interval; AOR: Adjusted 0dds Ratio; HAI: Healthcare associated infection; ASA: Ameri-

can Society of Anesthesiologist.

and the immunodepression of patients hospitalized in
these units.

By anatomic site, the most frequent HAI site was
respiratory tract infection. This fact could be related
to the change in the emergence of the COVID-19
pandemic. In fact, it was reported that during this
pandemic there was a reduction of respiratory tract
infections worldwide due to social distancing and
the use of barrier gestures [25]. Besides, in the post-
pandemic era, a possible increase in the incidence
of respiratory infections was expected in the whole
world due to the lack of adherence to preventive and
distancing measures, the irrational and abusive abuse
of antibiotics during the pandemic era, and emergence
of multi-resistant respiratory strains [26].

According to the microorganism type the most frequent
bacteria isolated was the Klebsiella pneumoniae
followed by the Pseudomonas aeruginosa. This result
was in line with previous data [12-27]. In fact, these
pathogens are the most common isolated pathogens in
HALI in the literature (over than 40% of cases) [27, 28].
As for HAI predictive factors, our study showed that
the only patients’ relative risk factor was immune
suppression. In fact, it could be considered as evidence
that immunocompromised patients are the mostly at risk
to have HAI [29].

For extrinsic predictors, we found that hospital stay
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duration > 6, surgery 30 days prior to the study date,
having central vascular catheter and having intubation
or endotracheal tube were independently associated with
HAL Our findings were in accordance with previous
studies [11-12-30]. All previous factors cited could be
a source of germs transmission for hospitalized patients
via direct or indirect route. Invasive devices, such as
central catheter and intervention could be an entry point
for germs via a direct route by breakage of the skin
barrier or closed cavities.

This original study is the first one enlightening
magnitude of HAI in south Tunisian university hospitals
after the COVID-19 era. The exhaustivity of the data
collection gives a clear and exact idea about HAI burden
in our region. In addition, the validated protocol used
give an added value to the survey. Nevertheless, there
were some limitations. Firstly, it was a cross-sectional
study which illustrated only association between facts
but did not approve the causality. Secondly, other factors
apart from the listed could have influenced risk for HAI
such as healthcare professional adherence to preventive
measures and availability of financial resources in
hospitals evaluated. Finally, it was a regional study that
should be completed by other researches in different
regions of the country in order to dressed HAI profile at
a national scale that to be able to control it.

Preventing healthcare-associated infections (HAIs)
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requires a robust infection control strategy that
prioritizes consistent hand hygiene, appropriate use
of personal protective equipment (PPE), and regular
cleaning and disinfection of frequently touched
surfaces. Healthcare facilities should also emphasize
antimicrobial stewardship to combat resistance, ensure
the safe management of invasive devices, and perform
ongoing surveillance to promptly identify and address
infection trends. Continuous training for healthcare
workers and patient education on infection prevention
are crucial in minimizing HAI risks and enhancing
overall patient safety.

conclusions

This study highlighted a relatively high prevalence of
HAIin southern Tunisia. Multiple factors were predictive
of HAI specifically invasive devices, surgery, length of
hospital stay and fragility of patients.

Considering this, health authorities, hospital direction
and healthcare professionals must be aware about the
HAI alarming rates. Therefore, urgent and ongoing
corrective measures should be implemented, maintained
and re-evaluated continuously in order to control HAI
and promote care safety.
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Summary

Introduction. This study aims to investigate the psychometric
properties of the Home Health Care Survey of the Consumer
Assessment of Healthcare Providers and System (HHCAHPS) in
the Italian context.

Methods. This is a secondary analysis of data from the AIDO-
MUS-IT study. A total of 9,780 patients cared for by home health-
care services completed the HHCAHPS along with a measure of
satisfaction for the care received. Structural validity was assessed
with a confirmatory analytical approach (CFA). Construct valid-
ity was ascertained via hypothesis testing (convergent validity) by
correlating the HHCAHPS scores with the scores derived from the
measure of patient satisfaction for care. Internal consistency was
assessed with the Omega (w) coefficient.

Introduction

Healthcare quality has increasingly attracted the attention
of health managers and policymakers worldwide [1, 2].
This expanding focus is largely due to the recognition
that improving healthcare quality leads to better patient
outcomes, provides a competitive edge, and ensures long-
term financial sustainability [2]. In view of the increasing
demand for personalized and continuous care outside
hospitals, it is especially important to assess and ensure
the quality of services provided in home care [3, 4]. This
demand is largely driven by demographic changes and

Results. Structural validity was confirmed, with satisfactory fit
indices of the CFA model specified according to the conceptual-
ized three-factor structure (“care of patients”, “communication
with the providers”, and “specific care issues”). Construct valid-
ity was confirmed with moderate correlations between the level
of satisfaction for care and the factors “communication with the
providers” (r = 0.39, p < 0.001), “care of patients” (r = 0.34,
p <0.001), and “specific care issues” (r = 0.19, p < 0.001). Inter-
nal consistency was satisfactory for the “specific care issues” fac-
tor (w = 0.81), while it was at the threshold of acceptability for
the other factors (w = 0.60-0.62).

Conclusions. This study shows that the HHCAHPS is valid and
sufficiently reliable when tested on the Italian population. There-
fore, this tool can be supportive for promoting research and
designing interventions to promote patient-centered care within
home healthcare settings.

shifting epidemiological patterns, which underscores the
need for a more tailored, patient-centered approach to
care [5].

Although objective indicators such as mortality and
morbidity rates remain essential, patients’ perceptions
also play a crucial role in evaluating the quality of
healthcare services [1-6]. Patient experience in particular
has become an important quality indicator in various areas
of healthcare, as it helps to determine whether services
are effectively tailored to patients’ individual needs and to
assess the extent to which patients are actively involved in
their care and recognized as partners [ 7]. Inaddition, several
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studies have consistently shown that a positive patient
experience is strongly related to clinical effectiveness,
patient safety, and health-related behaviors [7, 8]. These
behaviors include adherence to prescribed medications,
participation in screening programs, and efficient use of
health resources across various medical conditions, care
settings, and population groups.

Various efforts have been made to develop conceptual
models and assessment tools that can be used to
measure the multidimensional nature of overall service
quality [9]. For example, Brady and Cronin [10]
developed a third-order factor model for assessing
service quality. This hierarchical model emphasizes
that overall service perception is shaped by customer
interactions, the environment, and tangible outcomes.
Subsequently, Dagger and colleagues (2007) refined the
framework by developing and validating a four-domain
hierarchical model through a mixed-methods study. In
this model, service quality is described as a combination
of the interaction between the provider and the user, the
provider’s technical expertise, the environmental factors
that influence both service and consumer perception,
and the effectiveness of administrative processes.

Based on these conceptual models, specific tools were
developed to assess the perceived quality of healthcare
services, including the Hospital Consumer Assessment
of Healthcare Providers and Systems (HCAHPS).
The HCAHPS is a well-known and internationally
validated tool for evaluating patients’ experiences with
hospital care [12, 13]. The original instrument consists
of 33 items distributed into 6 domains: “physician
communication,” “pain management,” “discharge
planning,” “nurse communication,” “physical comfort,”
and “drug communication.” Building on the success
of HCAHPS, the Home Health Care Survey of the
Consumer Assessment of Healthcare Providers and
Systems (HHCAHPS) was developed to assess patient
experiences in home care. The instrument was developed
by the Centers for Medicare & Medicaid Services
(CMS) in collaboration with the Agency for Healthcare
Research and Quality (AHRQ) [14] and consists of 34
items designed to assess specific dimensions of care
quality, including access to care, communication with
healthcare professionals, and interactions with home
health agencies (HHAs) and their staff. The survey also
includes two global rating measures that evaluate the
overall care quality and the willingness to recommend
the organization to family and friends. To gain a
comprehensive understanding of patient experiences,
the HHCAHPS also integrates demographic information
and self-reported health conditions.

Home care is increasingly recognized as a key
component of healthcare systems worldwide, as a
result of demographic, epidemiological, and economic
changes [15]. In this context, a standardized assessment
tool such as HHCAHPS could play a crucial role in
evaluating the quality of home care services. However,
despite its widespread use, the psychometric properties
of HHCAHPS have not yet been assessed. This gap
raises concerns about the applicability and accuracy of
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the tool in capturing patients’ experiences in this specific
context.

Therefore, our study aims to investigate the psychometric
properties of HHCAHPS in the Italian home care system.
Our research can contribute to understanding home
care settings by validating a tool to measure patients’
perceptions of the quality of care and, thus, optimising
care practices and ensuring a more patient-oriented
approach to home care. Additionally, a well-validated
tool could enable home care providers to identify areas
requiring improvement, refine service delivery, and
monitor the impact of care interventions over time.

Methods

STUDY DESIGN

This is a validation study of the Home Health Care
Survey of the Consumer Assessment of Healthcare
Providers and System (HHCAHPS), which has been
translated into Italian and adapted to measure the care
satisfaction of patients cared for in home care settings.
This study is part of the Home Nursing Care in Italy
(AIDOMUS-IT) project [4]. In Italy, home care is
managed by local health authorities (LHAs). These are
public agencies that are responsible for managing and
providing health services within designated districts or
areas, which typically correspond to provinces. LHAs
coordinate primary care services provided by various
healthcare professionals (i.e., general practitioners,
family nurses, and district nurses). The COnsensus-
based Standards for the selection of health Measurement
INstruments (COSMIN) reporting guidelines were used
to ensure accurate and reliable reporting [16].

DATA COLLECTION

The data used for this validation study comes from the
AIDOMUS-IT dataset, collected from April to October
2023. Specifically, an online survey was administered to
patients cared for by the participating LHAs at a single
point in time. The survey was disseminated by home
care nurses on paper or via a web-based questionnaire.
For the latter, a QR code was used to access a secure link
to LimeSurvey®. When accessing this web application,
participants were required to view the informational
materials and the respective informed consent. After
providing their consent, patients were allowed access to
the survey. In case the patient wanted to complete the
paper-based questionnaire, a written informed consent
was signed before commencing. The questionnaire
included an adapted version of the HHCAHPS.

MEASUREMENT TOOL

The original HHCAHPS is composed of 34 items divided
into four sections: 1) your home health care; 2) your
care from home health providers in the last 2 months; 3)
your home health agency; and 4) about you. Moreover,
10 supplementary items are available [14]. This tool

can be used to calculate three composite measures: 1)
“care of patients” (items Q9, Q16, Q19 and Q24); 2)
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“communications between providers and patients” (items
Q2, Q15, Q17, QI18, Q22, Q23); and 3) “specific care
issues” (items Q3, Q4, Q5, Q10, Q12, Q13 and Q14).
Each item of the first three sections of the HHCAHPS
have a dichotomous response (e.g., yes or no, item Q2),
a Likert-type response (e.g., from never to always, item
Q9) or a numeric rating scale response (i.e., from 0 to
10, item Q20). In the AIDOMUS project, this tool was
adapted considering the aim of the project and target
population and their specific characteristics. Items of
sections one, two and three were referred to nurses’
activity instead of the activity related to the agency, as the
aim of the AIDOMUS project was to assess the quality
of care received by nurses. Section 4 (sociodemographic
characteristics) were adapted considering the Italian
context (e.g., Q29 was adapted considering the school
levels available in Italy). Items Q12, Q30, Q31 and Q32
were not considered as they were not adequate for Italian
home care. Moreover, supplemental items S1, S2, S5, and
S8 were added to the survey. Items S2 and S8 were revised
to include additional response options. Item S2 included
the following response options: “after discharge from a
hospital”; “after discharge from a private or affiliated
nursing home”; “after discharge from a rehabilitation
facility”; “upon request by your general practitioner”.
Item S8 included the following response options: “I
am still waiting for the problem to be resolved”; “not
satisfied at all”’; “somewhat satisfied”; “fairly satisfied”;
“satisfied”; “very satisfied”. These changes were made
to more accurately capture the specific reasons for home
care enrollment and to better assess patients’ satisfaction
with how the nurses resolve their problems. Item Q16
(“How often did nurses from this agency treat you as
gently as possible”) was removed and replaced with S5
(“How often did you feel that nurses from this agency
really cared about you”) as Q16 was similar to Q19
(How often did nurses from this agency treat you with
courtesy and respect).

After revising the instrument, face and content
validity [17] were assessed involving five experts working
in the home care setting. Face and content validity were
investigated by means of a group of experts through
an online survey. Their responses were collected with
their sociodemographic, educational, and occupational
details. Experts were asked to read each item of the
HHCAHPS and to assess its relevance using a Likert
scale from 1 (totally irrelevant) to 4 (totally relevant),
while comprehensiveness and comprehensibility were
assessed through text comments.

Item S8 was used to test convergent validity of each
of the three composite measures of the HHCAPS.
Responses were transformed in a numeric rating from
1 (Not satisfied at all) to 5 (Very satisfied), excluding
the response “I am still waiting for the problem to be
resolved”. Higher values of item S8 indicated higher
levels of satisfaction.

DATA ANALYSIS

Sociodemographic and clinical characteristics of the
sample are described with means (SD) and absolute

frequencies (%). Response categories of the items are
presented as absolute frequencies (%). The Content
Validity Index (CVI) for each item (I-CVI) was
calculated to assess content validity. The relevance
ratings, originally on a scale from 1 to 4, were grouped
into two categories: scores of 1 and 2 (indicating
irrelevance) were recoded as 0, while scores of 3 and 4
(indicating relevance) were recoded as 1. The I-CVI for
each item was then computed by dividing the number of
experts who assigned a relevant score (coded as 1) by the
total number of experts. Additionally, the Scale Content
Validity Index (S-CVI) was obtained by averaging
all I-CVI scores across items. Content validity was
considered excellent if S-CVI exceeded 0.90 and I-CVI
was greater than 0.78 [18].

Regarding the factorial structure of the tool, it was
postulated to be composed of three latent factors,
representing the composite measures reported by the
HHCAHPS website [14]: “care of patients” (Q9, S5,
Q19, Q24), “communication with the providers” (Q2,
QI15, Q17, Q18, Q22, Q23), and “specific care issues”
(Q3, Q4, Q5, Q10, Q12, Q13, Q14). Item S5 was
considered an indicator of the first composite measure
as its structure and meaning is very similar to that of
item Q16. We used a confirmatory factor analysis (CFA)
to investigate the structural validity of the scale. The
HHCAHPS was also composed of two global items (Q20
and Q25) representing a rating and a recommendation
regarding the home care services. Thus, these items
were not included in the CFA. Since the items of the
HHCAHPS are ordinal in nature, we used a categorical
estimator (ULSMV) to derive the parameters [19].
The following fit indices were used to judge model fit:
chi square (y 2), comparative fit index (CFI; values >
0.90 are considered satisfactory), Tucker-Lewis index
(TLI; values = 0.90 indicate satisfactory fit), root mean
square error of approximation (RMSEA; values < 0.05
indicate good fit), and standardized root mean square
residual (SRMR; values < 0.08 are indicate good fit).
Item factor loadings > 10.30l were considered adequate to
confirm their related latent factors. Internal consistency
reliability was computed with the Omega coefficient
(with values > 0.70 considered adequate). This index was
computed for each latent or composite factor. Construct
validity was assessed by hypothesis testing. Specifically,
we hypothesized that each composite measure of the
HHCAHPS was positively correlated with the level of
satisfaction for the care received (convergent validity).
This validity was confirmed if Pearson’s correlation
coefficient was statistically significant. All the
descriptive statistics were computed with SPSS® v. 25
(IBM corp. Released 2017). The CFA was performed

with MPlus® v. 8.9 [20].

Results

CONTENT VALIDITY

Five experts were recruited for the content and face
validity process. The experts were all nurses with
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valuable experience in home care, mainly female (n =
4, 80%), had mean age of 47.8 (SD = 7.5) years, mostly
had a Master of Science in Nursing (n = 3, 60%),
reported a mean number of 24.4 years (SD = 8.6)
years of experience in the field and worked mostly
as nurses with organizational tasks (n = 4, 80%).
Regarding face validity, no comments were reported on
comprehensibility. Regarding content validity, I-CVI
ranged from 0.80 to 1 with an average S-CVI of 0.93.

CHARACTERISTICS OF THE SAMPLE

A total of 9,780 patients completed the questionnaire.
The patients had a mean age of 75.32 years (SD = 14.61),
the majority were male (57.57%), most participants had
secondary school education (50.51%), cohabited with
a family member or caregiver (80.57%) and almost
all patients were Italian (95.84%). Most of patients
perceived their health to be sufficient (38.99%), while
the majority rated their mental/emotional health as good
(38.31%). Home care was most frequently activated
upon the request of a general practitioner (49.83%).
Satisfaction with home care was generally high, with
57.16% of participants reporting being very satisfied
with the service. Table I reports the sociodemographic
and clinical characteristics of the sample.

STRUCTURAL VALIDITY AND INTERNAL
CONSISTENCY

Table II reports the descriptives of the items of the
HHCAHPS. In summary, patients predominantly
reported that the nurses cared for them in a professional
way (the “always” option was endorsed by 70.1% to
91.4% of the respondents). They also reported that the
nurses communicated well with them (the “always”
option was endorsed by 81.3% to 82.9% of the
respondents), and that they discussed with them about
medicines, pain, home safety, and information (the
“yes” option was endorsed by 60.9% to 91.2% of the
respondents, except for Q13 and Q14). Finally, most
patients (98.7%) rated their care at least 6 to 10 points,
and 78.9% of them wanted to recommend the agency to
their family or friends.

The initial CFA performed considering the three
composite measures yielded partially satisfactory fit
indices: x* (120, N = 9,779) = 7,975.32, p < 0.001;
RMSEA = 0.027 (90% CI = [0.025, 0.029]; p (RMSEA
<0.05) =1.00); CFI=0.91; TLI = 0.89; SRMR = 0.089.
An inspection of the modification indices showed that
the largest index (389.99) pertained to Q2 loading to
the “specific care issues” composite measure. Since
this loading can be reasonable (i.e., patients are likely
to consider the information on care and services as
other different aspects of care issues) this modification
index was accommodated. After moving Q2 from
“communication with the providers” to “specific
care issues” composite measure, the fit of the model
improved significantly: x* (101, N = 9,779) = 589.32,
p < 0.001; RMSEA = 0.022 (90% CI = [0.021, 0.024];
p (RMSEA < 0.05) = 1.00); CFI = 0.94; TLI = 0.93;
SRMR = 0.076. All factor loadings were significant
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Tab. 1. Sociodemographic and clinic characteristics of the sample
(N =9,780).

N (%) or mean (SD)
Sex
Male 4,044 (57.57)
Female 5,585 (41.59)
Preferred not to reply 72 (0.74)
Age (years) 75.32 (14.61)
Education
Primary school 3,671 (37.94)
Secondary school 4,888 (50.51)
Degree or post-degree 572 (5.91)
No formal education 546 (5.64)
Nationality
[talian 9,373 (95.84)
Other 289 (2.96)
Perceived general health status
Excellent 260 (2.69)
Good 2,379 (24.59)
Sufficient 3,772 (38.99)
Poor 1,947 (20.13)
Insufficient 1,316 (13.60)
Perceived mental/emotional
status
Excellent 718 (7.43)
Good 3,703 (38.31)
Sufficient 3,161 (32.71)
Poor 1,134 (11.73)
Insufficient 949 (9.82)
Living alone
Yes 1,881 (19.43)
No 7,801 (80.57)
Need help filling out the survey
Yes 5,391 (55.58)
No 4,308 (44.42)
Activation of home care
On request made by the general
practitioner 4,852 (49.83)
After discharge from the hospital 3,948 (40.54)
After discharge from a
rehabilitation facility 323 (3.47)
After discharge from a private
nursing home 202 (2.07)
After the request of the patient 64 (0.66)
After the request for social services 11 (0.11)
Other 338 (3.32)
Satisfaction with home care
Very satisfied 2,747 (57.16)
Satisfied 1,575 (32.77)
Quite satisfied 347 (7.22)
Not very satisfied 35(0.73)
Not at all satisfied 7 (0.15)
I'm still waiting for the problem to
be resolved 95 (1.98)

and moderate-to-high in size, except for Q10, which
was at the threshold for acceptability (Fig. 1). When the
HHCAHPS scores were correlated with the scores of
the level of satisfaction, we found that participants with
higher satisfaction for care scored also higher on the
factors “communication with the providers” (r = 0.39,
p < 0.001), “care of patients” (r = 0.34, p < 0.001), and
“specific care issues” (r = 0.19, p < 0.001). Internal
consistency yielded the following Omega coefficients:
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“care of patients”: w = 0.62; “communication with the
providers”: w = 0.60; “specific care issues”: w = 0.81.

Discussion

This study aimed to investigate the psychometric
properties of the HHCAHPS in the context of the Italian
home care services. Our results provide evidence of
satisfactory validity and acceptable reliability of the
scale in a large sample of individuals.

We found that the HHCAPS has satisfactory structural
validity, with appreciable factor loadings. However,
in our sample, item Q2 loaded onto the “specific care
issues” factor, which is different from the authors’
original postulation, where the item was conceptualized
as an aspect of communication between the patient
and provider. This may reflect a characteristic of the
Italian population, who probably tend to give more
importance to the information they receive instead
of communication nuances when approaching the
services for the first time because they want to prepare
themselves as sufficiently as possible for future care
needs. Notably, the right to be informed in Italy is
emphasized both legally and ethically and is a constant
evolving issue expanding also at a European level [21].
We also found evidence of acceptable internal

consistency of the HHCAHPS. The traditional cut-off
of 0.70 was not reached for the factors “care of patients”
and “communication with the providers”. This may be
because there are some items loading weaker than the
others to their respective factors. Specifically, item 24
loaded just over the threshold for adequacy in the “care
of patients” factor, while items 22 and 23 showed the
same issue in the communication factor. This may in
turn be explained by the fact that such items have a
high rate of missing (approximately half of our sample
responded to these questions), and exhibit significant
floor effects, because the patients mostly gave positive
ratings. However, an internal consistency slightly
below the threshold, as in our case, may not necessarily
be a problem, since it has been discussed that reliability
values as low as 0.50 should not seriously impact the
validity of a scale [22]. As a result, we believe the scale
is still reliable, although we recommend future testing
in other populations.

Finally, we found that the HHCAHPS has satisfactory
convergent validity given that the scores of the composite
measures of “care of patients”, ‘“communication”,
and “specific care issues” were strongly correlated
with the levels of satisfaction of the patients. This is
not surprising, and reflects that patients mostly judge
the quality of the communication with the healthcare
provider and the actual care received in order to be

Tab. I1. Descriptives of the items of the Home Health Care Consumer Assessment of Healthcare Providers and Systems (HHCAHPS).

Iitem Response categories
Care of Patients n Always Usually sometimes Never
Q9 8,249 6,851 (70.1) 1,438 (14.7) 309 (3.2) 53(0.5)
S5 9,699 8,371 (85.6) 1,202 (12.3) 141 (1.4) 25(0.3)
Q19 9,748 8,943 (91.4) 751 (7.7) 47 (0.5) 7 0.1)
n Yes No
Q24 4,790 4,454 (45.5) 336 (3.4) - -
Cgrrgmgz:_gaat&npgif%ﬁn n Always Usually Sometimes Never
Q15 9,744 7,994 (81.7) 1,293 (13.2) 358(3.7) 99 (1)
Q17 9,699 7,951 (81.3) 1,530 (15.6) 218 (2.2) -
Q18 9,715 8,108 (82.9) 1,400 (14.3) 207 (2.1) -
n Yes No
Q22 4,966 4,835 (49.4) 131 (1.3) - -
n Same day 1to 5 days 6 to 14 days l\/Iored';r;gn 14
Q23 4,794 3,052 (31.2) 1,587 (16.2) 103 (1.1) 52 (0.5)
Specific care issues n Yes No
Q2 9,153 8,922 (91.2) 231 (2.4) - -
Q3 8,692 7,247 (74.1) 1,445 (14.8) - -
Q4 8,247 5,953 (60.9) 2,294 (23.5) - -
Q5 8,609 6,859 (70.1) 1,750 (17.9) - -
Q10 9,691 6,851 (70.1) 2,840 (29) - -
Q13 5,891 3,026 (30.9) 863 (8.8) - -
Q14 3,831 2,725 (27.9) 1,106 (11.3) -
Global items n 0-5 6-10
Q20 9,728 73(0.7) 9,655 (98.7)
n Definitely yes Probably yes Probably no Definitely no
Q25 9,673 7,715 (78.9) 1,853 (18.9) 61 (0.6) 44 (0.4)
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Fig. 1. Confirmatory factor analysis of the Home Health Care Consumer Assessment of Healthcare Providers and Systems (HHCAHPS) scale.

Notes. Numbers near the one-headed arrows are standardized factor loadings. Numbers near the double-headed arrows are correlation
coefficients. Standardized residuals are in brackets. Legend. Q, question.
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satisfied with the services. In recent decades, there has
been a significant expansion of literature focused on
healthcare provider-patient communication as a key
element of patient-centred care [23-25]. At the same
time, there has been a tendency in modern healthcare
to value patients’ subjective experience of the care
received [26]. This paradigm shift is important as it
implies an increase in wellbeing and satisfaction, as well
as better physical and mental health during the patient

trajectory of care [27, 28].

Limitations and strengths of the study

This study has some limitations worth noticing. First,
we enrolled a sample who were mostly satisfied
with the home care received. Therefore, further
psychometric testing of the HHCAHPS is needed
for a more heterogeneous population. Second, the
rate of missing was high for some items, which, in
addition to the floor effects generally exhibited, led to
a suboptimal reliability for some factors. Although we
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did not perform a missing data analysis, future studies
should employ more effective ways of data collection
to limit missing responses. Finally, this study presented
an adapted version of the original scale determined
following the specific aim of the AIDOMUS project.
Thus, results should be confirmed for the original
version of this scale.

This study also has noticeable strengths, including the
large sample size, and its multicentric nature, which
leads to confidently stating that the individuals enrolled
accurately represent the real Italian population cared for

by the LHA in their homes.

conclusions

Overall, this study provides evidence that HHCAHPS
is valid and sufficiently reliable when tested on the
Italian population cared for by home healthcare services.
Therefore, HHCAHPS could be a useful tool for
promoting research and assisting healthcare providers
develop interventions to promote patient-centred care
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within home healthcare settings.
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Introduction. Oral diseases are a serious global public health
problem affecting more than 3.5 billion people, are among the
most common diseases in the world, and carry serious medi-
cal and economic problems, substantially reducing the quality
of life of those affected. Oral diseases undoubtedly represent a
global public health problem, with particular concern about their
growing prevalence in many countries, which is associated with
broader social, economic, and commercial changes. The purpose
of the study is to establish the level of hygienic education among
schoolchildren undergoing orthodontic treatment in Aktobe.

Material and methods. The design of the study is experimental
and descriptive. The sample was gathered without pre-selection.

Introduction

Oral diseases, particularly periodontal diseases, represent
a significant global public health concern, affecting over
3.5 billion individuals worldwide. These diseases have a
significant impact on quality of life, causing discomfort
and pain and resulting in profound medical, social, and
economic implications. A lack of oral health can result in
several adverse consequences, including the persistence
of pain, sepsis and a reduction in the quality of life
experienced by the individual. For children, these effects
are particularly concerning as they have the potential to
impact their overall well-being, academic performance,
and social interactions. Despite the preventable nature
of periodontal diseases, they remain prevalent, largely
due to insufficient oral hygiene, unhealthy diets, lack of
awareness, and limited access to dental care, especially
in marginalised communities [1, 2].

Children are particularly susceptible to oral health
issues due to their limited comprehension of optimal
hygiene practices and the habits they establish during
their developmental years. Inadequate oral hygiene
and unhealthy dietary habits, such as the frequent
consumption of sugary foods and drinks, are significant

It included children from 6 to 18 years old who were on dynamic
observation, with a diagnosis of periodontal diseases.

Results. According to the data obtained, it was identified that
300 respondents aged 6 to 18 years took part in the survey, the
average age of the respondents was 13.75 = 1.38 years. The sur-
vey identified a low level of dental education in hygiene and oral
care among children and a lack of motivation to maintain dental
health.

Conclusions. It is necessary to strengthen educational work with
the involvement of dentists, teachers, and parents to increase the
low level of knowledge on dental health and oral care among the
interviewed schoolchildren.

contributing factors to the development of dental diseases.
Those undergoing orthodontic treatment are at an even
greater risk, as they often have difficulty maintaining
proper hygiene around braces, which can exacerbate
periodontal issues. In the absence of adequate education
and guidance, these children are at an increased risk of
developing severe oral health issues that may persist into
adulthood.

Despite the preventability of many oral diseases, oral
health education remains inadequate in many regions,
particularly among children. A paucity of oral health
knowledge frequently gives rise to inadequate hygiene
practices and a lack of motivation to maintain oral
health. A substantial body of research indicates that the
level of hygienic education among children is frequently
inadequate. Many children lack awareness of the
significance of maintaining optimal oral hygiene and
its impact on their overall health. Furthermore, parental
involvement in the reinforcement of healthy oral hygiene
practices represents a crucial element in the prevention
of periodontal diseases in children [3-5].

The objective of this study is to evaluate the extent of
hygienic education and oral health awareness among
schoolchildren undergoing orthodontic treatment in
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Aktobe. A comprehensive understanding of their current
knowledge and the identification of deficiencies in their
oral health education will facilitate the development of
targeted interventions designed to enhance oral hygiene
practices. The objective of this study is to contribute to
the development of more effective oral health education
programmes for children, with the ultimate goal of
improving long-term oral health outcomes and reducing
the prevalence of periodontal diseases.

Materials and methods

The study employs an experimental and descriptive
design. The sample size was determined on the basis
of the statistical power required to detect significant
differences in oral hygiene education among
schoolchildren undergoing orthodontic treatment. The
sample comprised 300 children and adolescents, aged
between 6 and 18 years, who had been diagnosed with
periodontal disease and were undergoing dynamic
observation. The mean age of the respondents was 13.75
+ 1.38 years. Of these, 183 (61%) were female and 117
(39%) were male. The sample was gathered without prior
selection, comprising both male and female participants.
The study included children with concomitant diseases,
such as gastrointestinal and nervous system disorders.
The exclusion criteria included adults, children under
the age of six, and individuals with oral diseases or
tumour-like changes.

A sociological survey was conducted using a validated
questionnaire recommended by the World Health
Organization. The questionnaire was specifically
designed to assess the level of hygienic knowledge among
schoolchildren. The reliability of the questionnaire items
was confirmed through the calculation of Cronbach’s
alpha coefficient, which ensured content validation.
Furthermore, test-retest validation was conducted to
ensure the consistency of responses over time.

The questionnaire comprised 14 closed or semi-closed
questions pertaining to the respondents’ self-assessment
of their oral health, dental care practices, reasons for
dental visits, use of dental care products, dietary habits,
and the presence of oral health-related behaviours such as
smoking. The questions were designed in such a way as
to allow for straightforward and unambiguous selection
of responses, thus ensuring the efficient collection of
data. The data were then processed using the Statistica
10 program, and descriptive statistics were performed in
order to analyse the responses. Furthermore, the study
also evaluated the correlation between parental education
levels and the children’s dental health behaviours, such
as the frequency of dentist visits, the condition of the
gums, and brushing habits.

The project was approved by the Ethics Commission of
the West Kazakhstan Marat Ospanov Medical University,
No. 1356. Informed consent to the survey was acquired
from the parents of the subjects.
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Results and discussion

Substantial differences were obtained when answering
the question about personal assessment of the condition
of teeth (p = 0.002); teeth brushing (p = 0.003), and
difficulty biting off food (p = 0.016). When asked about
the frequency of brushing teeth, the following results
were obtained (Fig. 1).

Fig. 1. Frequency of tooth brushing among participants.

3.5%

39.6% '

= Once a Day Twice a Day

= Irregularly

The majority of children are dissatisfied with the
appearance of their teeth, which amounted to 60.25%.
The main reasons for dissatisfaction with their teeth
are anomalies in the location of teeth — 63.5%, caries
processes of the central group of teeth — 24.6%, and
insufficiently white enamel colour — 11.9%. For this
reason, many children avoid smiling and laughing when
communicating, covering their mouths with their palms.
According to the results of the survey, the majority of
children go to the dentist because of a toothache that
has already appeared, which is 54.6%. According to
the results of the survey, 25.7% of children undergo
routine examination and treatment by a dentist. When
questioning children about the consumption of sweet
confectionery products and sweet drinks that cause
damage to teeth and gums, 71.3% gave a positive answer,
tea is drunk with added sugar by 75.8%, several times
a day, which is a trigger in the development of dental
disease. Children constantly consume easily digestible
carbohydrates in large quantities, which in combination
with poor oral hygiene leads to deterioration of their
dental health. When analysing the section on the
education of parents, during statistical analysis of the
relationship, a statistically highly reliable correlation
was determined between the education of the father and
the visit to the dentist. A strong correlation was observed
between parental education and dental health outcomes
in children. Fathers’ and mothers’ secondary or higher
education levels (97.2% and 97.8%, respectively)
were linked to better dental care practices in children,
including frequency of dentist visits and oral hygiene

maintenance (Tab. I).
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Tab. I. Correlation between parental education and dental
care.

Parent’s Education Frequency of Oral Hygiene
Level Dentist Visits Practice
Secondary Special & . . Better Hygiene
Higher Education Positive Correlation Habits

Periodontal disease in adolescence is affected not
only by the state of oral hygiene but also by personal
parameters and psychological factors. In school dental
health, personal health guidance from a responsible
teacher who knows the student well is very important
to improve the periodontal condition, along with proper
examination and evaluation by school dentists [6].
A positive relationship between periodontitis and
hypothyroidism was identified. Further well-controlled
prospective clinical and immunological studies are
required to confirm this link, measure the strength of
any link with the severity of the disease, and establish
a causal relationship and the role of one disease in the
pathogenesis of another [7].

Putative periodontal pathogens play a crucial role in the
onset of the disease and provoking host inflammation,
continuing to perpetuate the disease through immune
subversion and tissue manipulation [6]. Observations
showed that the oral cavity changes considerably due
to periodontal disease, indicating potential mechanisms
by which viral species can manipulate both bacterial
and host processes during disease progression [5, 8].
Factors affecting microbial dysbiosis and periodontal
inflammation have gone beyond a simple lack of oral
hygiene and now include the person’s environmental
factors such as psychological stress and diet [9, 10].
Studies among children and adults in the southern
region of the Lisbon agglomeration in Portugal
show a high burden of periodontitis. Age, level of
education, smoking status, and diabetes mellitus
were identified as substantial potential risk factors
for periodontitis [11, 12]. The model, which includes
age, gender, ethnicity, HbAlc (A haemoglobin Alc),
and smoking habit, can be used as a reliable screening
tool for periodontitis in primary health care institutions
to facilitate referral of at-risk patients for periodontal
examination and diagnosis.

Based on the presented data, the following
recommendations can be made to improve periodontal
health and reduce the incidence of periodontitis: well-
structured educational programmes on oral hygiene for
schoolchildren to develop a positive attitude toward
dental care, consolidate knowledge by including oral
health and oral hygiene issues in school curricula, and
involve teachers in training programmes; implementation
of preventive school dental programmes to establish
control and prevention of dental plaque; comprehensive
screening programmes to assess oral health and treatment
needs of schoolchildren [13-15]. These preventive
services should be given high priority and started at
an early age. Dental services, both preventive and
therapeutic, should be widely available to all [16-18].

Thus, the elucidation of the elements of susceptibility
to periodontal disease (genetic factors, oral hygiene,
smoking) and the family component of this disease is
crucial for the development of this disease [19-21].

A potential limitation of this study is the reliance
on self-reported data, which may be subject to bias
or inaccuracies. Furthermore, the study sample was
limited to children from a single region (Aktobe),
which may not fully represent the broader population of
children undergoing orthodontic treatment. It would be
beneficial for future research to expand the sample size
and include data from multiple regions in order to gain
a more comprehensive understanding of children’s oral
hygiene education across different demographic groups.
Furthermore, the study did not investigate the long-term
effects of improved dental hygiene education, which
represents an important avenue for future research.
Further research could investigate the efficacy of
particular interventions, such as the integration of
dental hygiene education into the school curriculum and
evaluate their impact on both immediate and long-term
oral health outcomes. Furthermore, an investigation into
the role of parents, teachers, and healthcare professionals
in promoting oral health could provide valuable insights
into the most effective methods of fostering better
hygiene practices among children.

Conclusions

The study reveals a dearth of knowledge regarding oral
hygiene among schoolchildren undergoing orthodontic
treatment in Aktobe. It is of paramount importance to
prioritise the enhancement of children’s dental education,
particularly within the context of orthodontic care, in
order to guarantee long-term oral health. Furthermore,
the participation of parents, educators, and dental
professionals is vital to reinforce oral hygiene practices
and promote a culture of dental care. The reinforcement
of educational programmes and the provision of
accessible preventive dental services will assist in
addressing the current deficiencies in dental knowledge
and improving oral health outcomes for these children. A
comprehensive approach, which encompasses both child
and family education, is essential for more effective oral

health management.
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Summary

Background. Due to the growing increase in the needs of health
systems in the field of financial and human resources manage-
ment, performance-based payment has been the subject of atten-
tion by health and welfare policymakers. This study aimed to com-
pare the components of performance-based payment in selected
countries.

Methods. This comparative study was conducted in 2021. The

selection of countries was based on three measures: the type of

health insurance system, the development of the performance-
based payment system, and the state of economic development
of the countries. The findings were organized using comparative
analysis tables. The general framework of performance-based
payment systems, including goals, activities and actions, people
involved in the program, and the way of encouraging and punish-
ing, was used for analysis.

Introduction

Health organizations have a special position in the
society due to their duties in the field of prevention, care,
treatment and rehabilitation, and any weak performance
in their management causes a delay in timely treatment
and disease progression or death [2, 1]. Given that in
hospitals, human resources play a main role as the core
of the organization, inefficient payment systems and
insufficient salary or wage has led to some problems,
such as absence at work, employee dissatisfaction,
conflicts between employees, quitting the job, strike, and
complaints [3, 4]. Having a motivated and competent
workforce and a performance evaluation system
increases the effectiveness and efficiency of services in
health care delivery [5, 6]. Performance appraisal seeks
to find the most accurate and cost-effective methods for
measuring job performance and job satisfaction [7, 8].
Considering that financial incentives are one of the most
important factors affecting individual and organizational

Results. The findings of the study showed that in most of the pro-
grams, aspect of clinical quality has the highest weight. Other
dimensions include patient experience and satisfaction, physi-
cian financial performance, and patients’ access to services. In
most programs, various risk adjustment methods such as excep-
tion reporting, combined payments, payment according to demo-
graphic characteristics, were used to reduce provider risk, and
clinical service providers were actively involved in the program
design progressive.

Conclusions. Despite the widespread use of performance-based
payment programs in most countries, these programs face limita-
tions and shortcomings. By linking incentives to individual, team,
and organizational performance, a performance-based payment
program can improve teamwork, and create integrated health
care.

behavior in the health sector and have many effects
on the health system and the quality and quantity of
services, health sector managers should consider the
powerful effects of motivation on employees’ behavior
in designing a payment system [9, 10]. According to
Steven’s study, giving employees 10% more bonuses
can be motivated them [11]. Pay for Performance (P4P)
is a payment model that attempts to reward measured
dimensions of performance and incentivize health service
providers to achieve predetermined goals by financial
incentives [12, 13]. PAP was created in order to improve
quality and efficiency and reduce additional costs by
providing financial incentives to payers and service
providers to establish a relationship between economic
incentives and the quality of their performance [14].
P4P is different from other traditional payment methods.
Traditional methods relate income to workload and do
not consider paying for quality, while P4P explicitly
addresses efficiency and effectiveness [15]. The most
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important advantage of P4P is that they significantly
improve the organization’s performance without
putting additional financial pressure on it [16]. P4P
programs intend to improve the system performance
and accountability by motivating health workers and
increasing their independence in employing available
resources [17]. Based on the principal-agent theory, P4P is
expected to align payers’ and providers’ motivations [18].
Motivation, defined as an individual’s willingness to try
and act towards organizational goals [19]. Other benefits
of P4P system include attracting potential job seekers,
retaining employees, motivating employees, paying
according to legal regulations, curbing organizational
costs, and simplifying strategic goal [20-22].The P4P
in different countries has different results. For example,
implementing this system in the UK, which has one of
the most comprehensive PAP programs at the primary
care level in the world, has improved uterine screening
tests and immunization, as well as improving the quality
of the services provided before the introduction of the
program [23]. In Turkey, PAP has also led to an increase in
the productivity of doctors and a decrease in the number
of patients per physician [24]. In general, implementing
this system in Turkey has been satisfactory and has led to
an increase in the quality of health services [25]. Contrary
to the successful experiences in the implementation of
this system, in some countries, the implementation of
this system has faced problems, the main reasons for
this are the costly and time-consuming implementation
of the program, the resistance of healthcare workers to
change, and the lack of Adequate infrastructure prior to
implementation [26, 27]. For example, in Canada, due to
the lack of an accurate performance evaluation system in
many healthcare organizations, these organizations were
not successful in applying performance-based payment
methods [28].P4P has been widely implemented in
developing countries over the past decade and has shown
favorable results despite the existence of little evidence.
Evidence has shown that P4P has led to improve
chronic disease care [29], reduced hospitalization and
mortality [30], improve documented care processes [31]
and cost savings [32]. Insurance organizations, as
service buyers and custodians of the payment lever in
the health system, are obliged to move in the direction
of connecting payments with performance quality. If an
important reward such as payment cannot be linked with
results, it will lead to a decrease in motivation and a drop
in performance [33]. On the other hand, deterrents for
violators should be designed large enough to encourage
providers to invest in order to achieve performance
goals [34].Without financial penalties and punitive
options (for non-compliant and delinquent providers),
P4P will only increase health costs [35]. Considering that
P4P is a step towards achieving quality [36], this study was
conducted with the aim of comparing the components of
the P4P system in selected countries. This study has tried
to identify the organization of P4P systems in selected
countries to help planners and policy makers in designing
a sustainable and effective PAP system.
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Methods

SEARCH STRATEGY AND SELECTION PROCESS

This comparative study was conducted in 2021. In
this study, a five-step protocol including determining
the countries to be studied, searching for relevant
documents, selecting documents, extracting data, and
reporting, was used to conduct this comparative review.
Searching for electronic resources based on the keywords
of “Performance-based payment”, “Quality-based
payment”, “Outcome-based payment”’, ‘“Value-based
payment”, “Performance evaluation indicators” and
“Quality evaluation indicators” and selected countries
was conducted. These keywords were combined with
Scopus and PubMed databases, Google Scholar, Google
search engine, as well as the websites of the Ministry
of Health, the World Bank, OECD, and WHO. The
inclusion measures for the study included all articles and
documents published between 2000 and 2021, relating
to performance - based pay in selected countries.

The measures for entering the countries into the study
included the type of health insurance system, the extent
of using the performance-based payment system, and
the economic development status of the countries.
Also, having successful experiences and policies in
implementing the performance-based payment system
and having valid evidence in the selection of countries
were considered. Finally, eight countries, including
England (two programs), Taiwan, the United States of
America, Canada, Germany, Turkey, France, and Iran,
were selected to compare the components of the P4P
system.

COMPARATIVE REVIEW OF PROGRAMS

The selected programs have been examined based on
three main questions in accordance with the purpose of
the research. In the first question (what is encouraged?),
programs were evaluated in terms of performance
dimensions and measures, measurement of indicators,
provider participation, data collection, and methods used
to adjust the risk of providers. In the second question
(who is encouraged?), the programs were evaluated in
terms of individuals or groups, the characteristics of the
providers and the type of their participation (voluntary
or non-voluntary). In the third question, in addition to
evaluating the basic payments, the type (positive and
negative), the amount, the period and the method of
calculating the incentive and punitive payments were
reviewed.

After reviewing the literature, the P4P system
variables were identified, and the data were gathered
using a researcher-made checklist based on the P4P
framework. The researcher-made checklist contained
all the information related to the objectives of the study.
The extracted data were classified according to the
components of the analysis and were then organized
into comparative tables. Three comparative table
was completed for the eight selected countries (nine
programs). The comparative tables included components
such as performance indicators, providers and financing
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methods in selected countries. For this purpose,
similarities and differences between the countries were
compared based on the information extracted from the
comparative tables. Framework analysis was used to
analyze the data, and the data analysis was performed
using comparative analysis tables, which compare the
components of P4P system.

Results

In this research, nine programs were selected among
the P4P programs in the world, which are: Quality and
Outcomes Framework (QOF) and Advancing Quality
(AQ) in England, National Health Insurance_Pay for
performance (NHI-P4P) in Taiwan, Integrated healthcare
association-physician incentive program (IHA-PIP)
in the California of US state, Physician Integrated
Network (PIN) in Canada, Ergebnis Orientierte
Vergiitung (ERGOV) in Germany, Family medicine
performance based contracting scheme (FM PBC) in
Turkey, Rémunération sur Objectifs de Santé Publique
(ROSP) in France, and Payment guidelines based on
the performance of medical practitioners and faculty
members working in university-affiliated hospitals
(P&FM-P4P) in Iran.

WHAT IS ENCOURAGED?

Six programs were initiated by a public purchaser and
three by private insurers responsible for managing the
care for their enrollees. In the programs targeting multiple
dimensions, clinical quality has the highest weight and
the most scales were included. Other dimensions include
financial performance, patient satisfaction/experience,
capacity and access (for example, structural measures
referring to administrative and organizational aspects
of performance such as receiving training/providing
and record keeping). Clinical aspects typically relate to
chronic and preventive care, However attention to acute
care is considered in some programs such as AQ, FM-
PBC, NHI-P4P, QOF and P&FM-P4P. Four programs
adopted a set of measures including at least 30 measures
pertaining to clinical quality and patient satisfaction/
experience or access.

Various other risk-mitigation methods are used
across the programs. Risk adjustment is used in AQ,
ERGOV and ROSP for financial purposes. Especially
in AQ and ERGOV, risk adjustment appears to be
relatively complex, controlling for sociodemographic
and morbidity-based risk factors. Not all programs
that include outcomes apply risk adjustment. Various
other risk mitigation methods are used throughout the
programs. For example, in [HA-PIP, performance targets
are differentiated based on how current performance is
influenced by case mix and population characteristics.
In general, although the documents provide limited
information on the use of risk-mitigating measures,
the results raise doubts about whether differences in
risk are sufficiently equalized, especially in PIN and
NHI-P4P. In P&FM-P4P, hospitals with low financial

performance, add 5% of the hospital’s income (Institute
share) or the institution’s aid from 5% of other hospitals,
to the physicians’ contribution limit. In most programs,
providers actively participate in program design and
implementation. The participation of the provider is
considered as a critical success factor(37), and is being
realized in various ways, including delegating authority
to providers (QOF, FM PBC), consensus meetings
(AQ, THA-PIP) and using feedback from providers
(QOF, NHI-P4P, FM PBC). Table I evaluate the various
performance programs and what is encouraged.

WHO ARE ENCOURAGED OR PUNISHED?

In most programs, payments are mostly provided at the
group level. “Targeted groups” vary in structure and
size, ranging from hospitals (AQ, FM PBC) to large
multispecialty organizations (IHA-PIP) to primary care
efforts (QOF, ROSP). In ROSP, payment is provided to
the primary care practice for measures for which this
does not seem to hold. For example, GPs receive more
money for each Pap smear, but if a specified percentage
of patients are screened, the physicians receives a fixed
amount per patient [67]. In the NHI-P4P, payment
is provided to hospitals for cancer and diabetes, but
directly to physicians for TB and asthma. However,
for many measures included in these program, sample
sizes may not be sufficient to generate reliable profiles,
particularly for outcomes and resource use [68].This also
seems relevant for PIN and QOF, as many physicians still
work in small group-practices. For several programs,
data state that measures are only included if they are
adequately under providers’ control and/or if sample
size is adequate. However, it is not clear when this is
the case. Some programs (e.g., AQ, P&FM-P4P, ROSP)
aggregate individual measures into composites, which
can increase reliability [69, 70]. In ROSP this resulted
in fair reliability, despite that many physicians were
duo or solo practices. Although it is difficult to draw
conclusions, there are concerns about whether providers
can be sufficiently discriminated from each other, and
thus whether payment allocation occurs sufficiently. In
P&FM-P4P, the performance of each doctor is calculated
and paid individually. Participation in this program is
non-voluntary and the calculation and payment of the
performance of all doctors who have contracts with
government health insurances is done under the terms
of this plan [71].

In five programs (AQ, FM PBC, ROSP, QOF, P&FM-
P4P) the participation rate is virtually 100 percent. In
PIN, IHA-PIP and NHI-P4P participation is more than
50%. Low participation in ERGOV may be problematic.
In ERGOV, clinics participating in the scheme are known
as preferred providers. This may be a strong incentive
for clinics to participate, especially if receiving care
from unlicensed providers requires large out-of-pocket
payments. But participation may still be unattractive
because it involves a considerable administrative burden
while financial consequences are highly uncertain. To
achieve meaningful differences, participation must be
increase [54]. Also in NHI-P4P for breast cancer, low

E116



Tab. I. What are the details of the various P4P programs and what is encouraged?

PERFORMANCE-BASED PAYMENT SYSTEMS IN ELECTED COUNTRIES

Name of the
program/
Methods used to
country/year Performance Development and P A ,
of commence | dimensions (weight) | Ferformance measures evaluation method m't'gateri'zlio‘”ders
/number of
measures
e Evaluation, review
and development of
o Clinical: 86 measures, g/lrza;srllji;iigxsprofessmnal ¢ Annual inspections
. 0 i .
QOF e Clinical (69.6%) 20 areas (chronic, acute, « Selection/weights based by primary care

United Kingdom
2004

134 measures
(23, 38-40)

e Organizational (16.7%)
* Patient experience
(9.3%)

¢ Additional services
(4.4%)

prevention, psychological)

¢ Organizational: 36 measures
® Patient experience: 3
measures

¢ Additional services: 9
measures

on negotiations between
the government and the
British Medical Association
¢ Data collection: uniform
electronic medical record
managed by General
Practitioners, extracted to
national database

centers, big penalties
for fraud

* Rejection of some
patients by general
practitioners.
Exception reporting

AQ
United Kingdom
2008

o Clinical (60%)
* Patient experience
(20%)

e Clinical: 27 processes, 3 final
outcomes; divided over 5
acute care areas

* Measures developed
within the framework

of CMS/Premier Hospital
Quiality Incentive
Demonstration in the US

e Risk-adjustment:
survival index for acute
myocardial infarction,
PROMs

At least 30 ® Patient-reported ® PROMS: quality of life o Self-collected data; goals .
measures outcome measures before and after medical for completeness/accuracy; ;acc?]rzﬁgfalgeezctggrfgr
(30, 39, 41) (PROMS) (20%) services centralized support clinical domain
e Endorsed by royal colleges
and clinicians.
¢ Diabetes mellitus: 2 ® Requires sample size.
e Clinical (100%) structures, several processes, ° Datg self-r%poried bz. I ¢ Providers decide
NHI-P4P Diabetes mellitus, 2 intermediate outcomes g;%g'r efjrisn?:g tﬁlej é)argabgcsae v which patients to
Taiwan breast/cervical cancer, * BC: 4 structures, processes, |, Measures are selected admit. Government
2004 asthma, tuberculosis 2 outcomes based on disease burden increases the number
At least 22 * |n order to add clinical | e Asthma: 2 structures, « Intention to increase of patients physicians
measures outcomes, hepatitis B/ | several processes articipation of providers in have to admit (in
(42-46) C, schizophrenia, and e TB: 4 structures P P devel P t and 2010 for DM: 33%
hypertension e CC: 2 processes, several ﬂgggjg seiéit?gr:nen an of population, > 55
processes, 1 final outcome patients)
o Clinical quality:
preventive care, childbirth,
cardiovascular, diabetes,
e Clinical quality (50 musculoskeletal and * Measures developed/
IHA-PIP percent) respiratory negotiated at the national

America-California
2003

¢ Patient experience (20
percent)

e Patient experience:
communication with the

level; Doctors are consulted
* The provider payment

75% of payments are

Four main e Effective use of health | doctor, coordination of care, |formula is developed determined according
dimensions information technology | timely access, privacy, respect | through negotiation with to the age and gender
with at least 25 (30%) and quality of service delivery, | the government and of the patient
measures * Appropriate use of e Appropriate use of physicians
(47-50) resources (without resources: utilization of e Separate storage of
percentage) outpatient and inpatient patient records

services, referral to the

emergency room and

prescription of generic drugs

e Measures included

PIN « Clinical (100%) 2 28processes NABATEES | | ection: ex oert opinion, | I “SPecific” to diinics
Canada, Manitoba | e Intention to add « 14 processes for preventive consensuslmeetings | and data are valid and
2004 oNngoing care, access, Reliable

37-40 measures
(51-53)

mental health, and
coordination

care
* 2 additional processes for
depression care

e Data system populated via
clinics’ electronic records

e Checks with registry
e Measures adjusted
based on feedback

>
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Tab. | (follows). What are the details of the various P4P programs and what is encouraged?

Name of the
program/
Methods used to
country/year Performance Development and e h ,
of commence | dimensions (weight) | Ferformance measures evaluation method m't'gateri"s’?"'ders
/number of
measures
ERGOV e Patients’ ability to * A quality assessment tool | e Data is reported
Germany, regional perform daily life o Self-care (7 items), mobility | combining items from online. Checks using
2001 ! activities (4), communication skills (4), | widely used measurement | self-assessment
20 item tool ¢ Quality of outcome of | cognitive activity (5 tools with good ¢ Rejection of the
(54 55) rehabilitation care for ® 6 types of help in each case | psychometric properties patient
! stroke patients * Approved by clinics * >100 patients
Selection based on
FM PBC « Clinical (55%) 35 performance measures experience from other Creating follow-up
Turkey « Services (25‘;/) including: 19 clinical cases countries, clinical or reminder lists for
2006 . Managemenz Services: 9 items and communication and family physician staff
35 measures evaluation (20%) management evaluation: 7 data collection through as a decision support
(56-59) ’ items electronic health records is | system
possible
« Chronic disease ® Selection based on disease
burden, consensus and
ROSP e Clinical (58%) (rgamnzgsel?eesr;t and follow-up available evidence « Actions are only
oy | Frevenion measuren |- DSIOPT LN | aen fney are
29 measures ¢ Quality management \',eﬁgigﬁpgaﬁfeaaggrgg'c'ent of information by quality Sl#g\'/(i:éeer;g,yc\g':pr IQI the
(60-62) (17%) s oroariation ang | measurement. P
quality of Sare (5 measures)  Information was collected
by clinical units
e Measurements are
explicitly selected
, . based on sufficient
¢ Choosing the weights o
- ¢ 13 performance measures o sample size in each
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