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Validity, reliability and psychometric properties of the Italian version 
of the Nurses’ Cancer Pain Management Competency Scale

Vincenzo Damico1, Manuela Pedrini1, Giuseppe Demoro2, Luca Cossalter1, Liana Murano3, 
Antonella D’Alessandro4, Lara Fermi5, Margherita Milani6, Giuseppe Russello7, 
Viola Margosio8
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Parole chiave: Scala della competenza infermieristica per la gestione del dolore da cancro; affidabilità; validità; 

dolore da cancro

Abstract 

Background and aim. The Nurses’ Cancer Pain Management Competency Scale (NCPMCS) is a tool to explore nurses’ competencies 
and subjective experiences in cancer pain management, and to help nurses understand their current shortcomings in cancer pain 
management in medical oncology departments. In the hypothesis that cancer pain is not a problem exclusively specific to the 
oncology context, we tested the psychometric characteristics of the scale on the general Italian nurses population.
Methods. A cross-sectional design was used in which a sample of nurses was enrolled from 16 hospital in Northern, Southern 
and Central Italy. A convenience sampling method was used to recruit Italian nurses who met the eligibility criteria completed 
the study for developing the Italian version of the Nurses’ Cancer Pain Management Competency Scale. Internal consistency was 
assessed using Cronbach’s alpha, and construct validity was examined using exploratory factor analysis. Data collection took 
place in July 2024.
Results. The sample involved 128 nurses who met the inclusion criteria. The sample was predominantly female (68%). The factor 
loads of the NCPMCS ranged between 0.81 and 0.92, and the t value was greater than 1.96 for all 14 items. On a 4-point scale for 
total competency, the mean score was 1.94 ±0.81. The multidimensional nature of pain (2.01 ±0.93) was the factor that showed 
the highest mean score, whereas the management of pain factor was the lowest (1.87 ±0.83). The Cronbach’s alpha of the scale 
was 0.806 and ranged from 0.719 to 0.836.
The results showed that the chi-square degree of freedom ratio was 2.662, the goodness-of-fit index was 0.854, the root mean square 
of approximate error was 0.037, the value-added fitting index was 0.876, the comparative fitting index was 0.928.
Conclusion. The scale is valid and reliable for the evaluation of nursing competencies in managing cancer pain even among nurses 
who do not work in medical oncology departments.
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Introduction

Many people are affected by cancer, and its 
prevalence is increasing as the population is aging 
(1). Pain is a common symptom of cancer diagnosis 
and rises in prevalence throughout and beyond cancer 
treatment (1).Pain caused by cancer takes many forms. 
It may feel dull, painful, sharp, or burning. It can be 
constant, intermittent, mild, moderate or severe (2). 
Mild pain may be uncomfortable and noticeable, but 
it does not interfere with normal daily living activities. 
Specifically, mild pain can be barely noticeable and 
easily ignored (1). Moderate pain begins to hinder 
daily life. Specifically, moderate pain cannot be 
ignored for more than a few minutes. Severe pain 
can make the patient unable to carry out normal daily 
living activities (1). Specifically, severe pain requires 
attention and prevents you from performing tasks and 
functions. It may interfere with restful sleep pattern, 
limit physical activity, and even make conversation 
difficult (1).

The amount of pain experience depends on a 
number of factors, including the type of cancer, how 
advanced it is, where it is located, and your pain 
tolerance (1). Most cancer pain is manageable, and 
pain control is an essential part of treatment (2).

In a recent review, a total of 52 studies were selected 
for the meta-analyses on pain and pain severity in the 
different stages of cancer disease (1). Pain prevalence 
rates were 39.3% after cancer treatment 55.0% 
during anticancer treatment and 66.4% in advanced, 
metastatic, or terminal disease. Moderate to severe 
pain was reported by 38.0% of all patients in studies 
that included all cancer stages (1). Cancer pain needs 
to be appropriately managed because pain interferes 
with patients’ social and psychological wellbeing 
(2), and unrelieved pain causes negative clinical 
consequences (3).

Patients are greatly impacted by the physical 
and psychological suffering they experience as well 
as fatigue and depression (4). As one of the most 
prevalent symptoms experienced by cancer patients, 
pain can impact a patient’s life status, perceived 
quality of life, psychological well-being, and illness 
beliefs. In fact, patients with stage III and stage IV 
cancers generally report severe pain (5).

Pain is more prevalent (86%) among patients with 
stage III and IV cancer, who have anxiety (63%) and 
metastasis (76.4%) (5). Of the patients with cancer 
pain, 68%, 13%, and 19% experience mild, moderate, 
and severe pain, respectively (5). The highest 
proportion of cancer pain was seen in patients with 

gastrointestinal cancer (30%) followed by those with 
hematologic cancer (21%) (5). 

Although currently no studies seem well to describe 
the association between pain and depression among 
cancer patients, cancer pain if undertreatment will 
worsen patients’ psychological anguish and depressive 
feelings (6). It will also have a number of detrimental 
impacts, including the development of fear-avoidance 
beliefs, a drop in treatment compliance, and even an 
impact on patients’ treatment and prognosis value 
(6). 

An essential component of the pain management 
team is oncology nurses, and as a result, managing 
cancer pain presents significant challenges for nurses 
(7). Assessing nurses’ current cancer pain management 
competency and effectively developing personalized 
training programs are of great significance in improving 
nurses’ cancer pain management competency and 
awareness (8). As of right now, the majority of cancer 
pain management research and investigation tools are 
patient-centered, and adequate instruments to assess 
nurses’ cancer pain management proficiency are still 
lacking (8).

Inadequately managed pain can lead to adverse 
physical and psychological patient outcomes for 
individual patients and their families (9). Of particular 
importance to nursing care, unrelieved pain reduces 
patient mobility, resulting in complications such 
as deep vein thrombosis, pulmonary embolus, and 
pneumonia (7-9). Complications related to inadequate 
pain management negatively affect the patient’s 
welfare and the hospital performance because of 
extended lengths of stay and readmissions, both of 
which increase the cost of care (9).

Nurses’ improper assessment and management of 
pain can lead to patient safety concerns and negative 
health outcomes. Knowledge of pain is influenced 
by work specific experience and training. In a recent 
Italian study (10), improved knowledge and attitudes 
were observed among nurses who did so attended 
a pain educational program in the last three years, 
providing further evidence of validity of a refresher 
course on pain (10). Participation in continuous 
professional development (in both formal and informal 
contexts) is an important component of clinical 
practice. However, nurses’ cancer pain management 
competency is generally still insufficient (6).

Previous studies measured pain management 
competency using a self-assessed instrument focused 
on self-efficacy and knowledge (8).

The Nurses’ Cancer Pain Management Competency 
Scale (NCPMCS) is a recently created new scale 
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to explore nurses’ competencies and subjective 
experiences in cancer pain management, and to help 
nurses understand their current shortcomings in cancer 
pain management (11). The scale is divided into four 
factors and 14 items. The four factors include Clinical 
conditions, Pain assessment and measurement, 
Management of pain, and Multidimensional nature 
of pain. Each nurse can self-evaluate or be evaluated 
own skills on a scale score ranging from 0 to 4, with 
1 (poor), 2 (average), 3 (good), and 4 (excellent) for 
each of the 14 items (11). Furthermore, based on the 
scale’s specific score, nurses can evaluate their lack 
of understanding about cancer pain management, 
advance research into this area, and enhance their 
capacity to control cancer pain while providing 
patient care (11, 12). During 2024, the scale was 
also validated in Italian using a cohort of 243 nurses 
from different medical oncology departments across 
the national territory (13). The cronbach’s alpha was 
0.814 and the Guttman half-reliability was 0.819 
indicating high internal consistency of the scale, 
strong reliability for evaluating nurses’ cancer pain 
management competency and a good stability across 
time (13).

Recent developments in oncology, which facilitate 
better control of tumor growth and thereby reduce the 
associated phenomena of inflammation, ischemia, and 
compression, have also contributed to the reduction 
in cancer pain prevalence and severity, improving the 
patients’ quality of life (14). Targeted treatments have 
also increased patients’ survival and, for some patients, 
have led to a disease-free outcome. Consequently, a 
novel population of patients called “cancer survivors” 
has emerged (14). According to a recent systematic 
review, 47% of cancer survivors report the presence 
of some chronic pain (moderate to severe pain: 28%) 
in relation to previous treatments like chemotherapy, 
radiotherapy, or curative surgery or even in relation 
to a concomitant chronic pain condition unrelated 
to cancer or cancer treatment (14). Experiencing 
pain and insufficient relief can be devastating and 
negatively affect a patient’s quality of life (13-14). 
Developments in oncology such as new treatments 
and adjusted pain management guidelines may have 
influenced the prevalence of cancer pain and severity 
in patients.  Increased attention to the assessment and 
management of pain might have fostered the decline 
in the prevalence and severity of pain (14).

The management of chronic pain in this population 
requires a different approach from that used for 
individuals with a limited prognosis (14).

A comprehensive clinical examination is needed 

to distinguish between cancer pain, cancer treatment 
pain and pain due to comorbid conditions, and to 
identify the type of underlying pain in order to treat it 
appropriately (1). Safe, effective and evidence-based 
management of cancer-related pain is a cornerstone 
of comprehensive cancer care. Advances in the early 
detection, diagnosis and treatment of cancer enable 
patients to survive longer, and an increasing number of 
healthcare professionals consider cancer to be a disease 
for which a chronic course can be achieved (2, 4). This 
means that comprehensive pain management must also 
be continued for a longer period of time and is essential 
for patients to maintain an adequate quality of life (5, 
10-11). This requires a multidisciplinary approach to 
the management of pain in cancer survivors, in which 
community nurses and general practitioners play an 
important role, especially once a patient has been 
cured of cancer, but may still experience chronic pain. 
Pain assessment continues to remain an essential focus 
of nursing practice (10). Nurse’s role is challenging, 
she must demonstrate that she is clinically proficient 
and competent (6). Nurses have to use creative 
assessment skills, clinical judgment, psychological 
support, advocacy, and good communication skills 
in such a way that the contribution of drugs, nursing 
care, and other nonpharmacological treatments are 
maximized to the patient’s benefit (3-5). Nurses’ 
role in controlling cancer pain include believing the 
patient, assessing pain, identifying the root of the 
problem, planning the care, administering medication, 
evaluating effectiveness, ensuring good pain control, 
and individualizing treatment (11). Patient’s or 
family’s beliefs and attitudes toward cancer pain are 
substantial in pain management (6).

In the hypothesis that cancer pain is not a problem 
exclusively specific to the oncology context, we tested 
the psychometric characteristics of the NCPMCS 
on the general Italian nurses population. Secondary 
objective was to compare the scores of the scale 
between nurses educated in pain management versus 
those who were not educated and to test the stability of 
the scales over time among nurses who did not work 
in a medical oncology department.

Methods

Design, Sample, Procedure
A cross-sectional design was used in which a 

sample of nurses was enrolled from 16 hospital and 
university centers in the provinces of Lecco, Milan, 
Como, Bergamo, Varese, Siena, Florence, Grosseto, 
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Rome, Potenza, Messina, Reggio Calabria, Taranto, 
Palermo, Catania and Caltanissetta.

To be enrolled in the study, healthcare workers 
had to be clinical nurses with at least 2 years of work 
experience. Nurses with less than 2 years of experience 
or non-clinical nurses (e.g. nurse coordinators) were 
excluded.

A convenience sampling method was used to 
recruit Italian nurses who met the eligibility criteria 
completed the study for developing the Italian version 
of the Nurses’ Cancer Pain Management Competency 
Scale. 

The collection of information took place via an 
online form. The inclusion criteria were verified and 
guaranteed with an initial question. Before starting to 
fill out the questionnaire, the nurses had to indicate 
that they were nurses with at least 2 years of work 
experience and that they carried out their professional 
activity in a clinical context (this excluded nursing 
coordinators). If the nurse clicked the ‘Yes’ he could 
proceed with filling in the socio-demographic data 
and the questionnaire. If they answered ‘No’, our 
application did not give the possibility to proceed with 
completing the questionnaire.

Data collection
Data collection was conducted from July 1st to July 

30th, 2024 and was conducted by 6 nurses through the 
administration of an online questionnaire via Google 
Form (15) as explained below.

Thirty days after initial data collection, nurses 
not working on medical oncology departments were 
telephoned for readministration of the NCPMCS to 
assess test-retest reliability. 

These nurses received training on the aims and 
protocol of the study and were trained by the first 
author to collect data using an excel dataset.

The first author was always available by telephone 
during data collection and met every 2 weeks via 
Google Meet (16) with data collectors to monitor 
study progress.

With permission from the hospital administration, 
the research team distributed questionnaires via 
computerized software (Google Form) (15) already 
used for previous studies (10, 13). The authors 
provided the department group an electronic 
questionnaire with a link.

An email was sent to 11 nursing coordinators 
with the invitation to send the questionnaire to their 
nurses.

Attached to the email was a short letter which 
explained the project and a link to click to access 

the compilation of the questionnaire was sent. The 
email was presented by the five main authors. The 
information is then collected and automatically 
connected to a spreadsheet. The spreadsheet is 
populated with the survey and quiz answers. The 
editors were V.D. and L.M. Participants responded 
to the survey on a voluntary basis. The answer to the 
survey was considered a written consent participate.

Questionnaires
The questionnaire is made up of individual and 

multiple choice questions and is structured in two 
sections (a total of 21 items).

The first section concerned the collection of the 
nurses’ general characteristics were surveyed using 
a self-administered questionnaire covering age, 
sex, academic degree, workplace location, position, 
duration of their nursing career, experience in the 
current department and pain management training, 
work in an oncology department or not (7 items).

The second section concerned the administration 
of the Nurses’ Cancer Pain Management Competency 
Scale (NCPMCS) (14 items) (11, 12). The NCPMCS 
is designed to assess clinical nurses’ competency in 
managing cancer pain. The scale is divided into 4 
dimensions and 14 items. The 4 dimensions include 
Clinical conditions, Pain assessment and measurement, 
Management of pain, and Multidimensional nature 
of pain. There were 5 items describing nurses’ 
competency to establish pain management strategy 
and carry out pain health education in time, 5 items 
describing nurses’ competency to assess and measure 
cancer pain, 2 items describing their competency to 
manage cancer pain, and 2 items describing nurses’ 
competency to understand the multidimensional 
nature of cancer pain. All items is assigned a score 
ranging from 0 to 4, with 1 representing very 
difficult (poor), 2 representing some what difficult 
(average), 3 representing almost complete (good), 
and 4 representing very good (excellent). A higher 
score indicated the nurse’s competency to manage 
cancer pain. The Cronbach’s α of the original scale 
was 0.890, and the Cronbach’s α of each factor was 
0.690-0.830 (12).

The Italian validation was carried out by Damico 
and colleagues in 2024 (13).

The group completed the questionnaire 
anonymously after being informed of the pertinent 
privacy principles and measures. However, we 
requested telephone contact or email to contact the 
nurses of the departments outside medical oncology 
for a re-test 30 days later ensure the completeness 
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and quantity of the questionnaire, the researchers 
checked whether there were omissions and errors in 
the completed questionnaires.

Low-quality data such as too short questionnaire 
filling time and excessive overlap of item frequency 
were excluded from the audit process.

Data analysis
A descriptive analysis was used to study the 

frequency distribution of all variables of interest. For 
normally distributed data, mean and standard deviation 
(SD) were applied.

Descriptive statistics were calculated to summarize 
quantitative data. The internal consistency reliability 
was identified using Cronbach’s alpha (α). Exploratory 
factor analysis with principal component analysis and 
varimax rotation was used to investigate the construct 
validity of the NCPMCS.

Pearson correlation coefficient was calculated by 
the critical ratio method and correlation coefficient 
method for item analysis, and the scale reliability 
was described by Cronbach’s α coefficient, Guttman 
split-half reliability. 

Item level content validity index (I-CVI) and 
Scale level content validity index (S-CVI) in the 
expert evaluation were adopted. S-CVI evaluated 
the content validity of the scale and evaluated the 
structural validity of the scale through exploratory 
factor analysis and confirmatory factor analysis. The 
test level is α = 0.05.

The factorial structure of the scale was examined 
using confirmatory factor analysis (CFA) for each 
separate NCPMCS scale, a crucial step in construct 
validity testing. Testing of the theoretical assumptions 
began with an examination of the factor structure of 
the Italian version of the NCPMCS (17).

The discriminant validity of the NSPMCS was 
established by comparing a subgroup of nurses who 
had received pain-assessment/management education 
with another subgroup who had not. Because the small 
number of nurses in both groups, the nonparametric 
Mann-Whitney U test was used for this analysis 
(12).

Reliabilities for each factor and each scale derived 
from the CFA were estimated using factor score 
determinacy coefficients (12, 17). These coefficients 
represent an estimate of the internal consistency of 
the solution, the certainty with which factor axes are 
fixed in the variable space (12). They represent the 
squared multiple correlations (SMCs) of factor scores 
predicted from scores on observed variables (18).

In a good solution, SMCs range between 0 and 1; 

the larger the SMCs, the more stable the factors. A 
high SMC (say, .70 or better) means that the observed 
variables account for substantial variance in the factor 
scores. A low SMC means the factors are poorly 
defined by the observed variables.

The reliability of the NCPMCS was also tested 
with the intraclass correlation coefficient (ICC). This 
coefficient gives an estimate of the test-retest stability 
of the scale scores; thus, it provides complementary 
information to that given by the internal consistency 
reliability.

Additionally, exploratory factor analysis of the 
study was performed using the KMO test and the χ2 
value of Bartlett’s spheroid test to examine the strength 
of the partial correlation (how the  factors  explain 
each other) between the variable and for measures 
sampling adequacy for each variable in the model and 
the complete model.

The P value was fixed at .05. Statistical analysis 
was performed using SPSS 21.0 software package 
(19), except for the CFA, which was performed with 
Mplus 6.1 (20) as already used for another validation 
study (21).

Ethical considerations
Nurses who showed interest for the study were 

recruited and asked to sign the informed consent 
prior to participating in the study and completing 
the questionnaires. The study questionnaire was 
introduced to each participant, and for each participant 
was asked to answer the questions. The study protocol 
was in line with the Declaration of Helsinki, as revised 
in 2013 (22).

The nurses belonging to the different geographical 
area and departments completed the survey and 
were offered the possibility to remain anonymous. 
Data were collected in completely anonymous form. 
Therefore, the approval of an Ethics Committee was 
not necessary and the GDPR EU 2016/678 in force in 
Italy since 2018 does not apply for our study design 
(23). 

Results

Sample
Of the 200 hypothetical nurses, 128 completed 

measures of sociodemographic characteristics and 
measures of nursing competency in cancer pain 
management. Of the responding nurses, 83.6% (n=107) 
did not work in a medical oncology department. The 
sample was predominantly female (68%), the average 
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age was 39 years and 79.7% had a Bachelor’s Degree 
in Nursing. Work experience was approximately 13 
years (Table 1).

Pain Management Educational Needs/Resources. 
Of the 128 nurses, 39 (30.4%) nurses had received 

pain management training in the last five years, and 
53 (41.4%) had no available protocols related to pain 
management in their work department. The most 
preferred educational modality was simulation-based 
learning for 115 nurses (89.8), followed by web-based 
learning for 12 nurses (9.3%) and skills practice for 
1 nurses (0.8%).

Confirmatory factor analysis of the Nurses’ Cancer 
Pain Management Competency Scale. 

Figure 1 gives a graphical description of the final 
nurses’ cancer pain management competency model, 

Table 1 - General Characteristics of Italian nurses sample (N= 128).

Variable Results

Age (year)

  Mean, SD 39.3 (+ 10.6)

  Range, n, % 

  25-29 9 (7.1)

  30-39 77 (60.2)

  40-49 3 (2.3)

  50-60 39 (30.4)

Sex n, %

  Male 41 (32)

  Female 87 (68)

Level of Education n, %

  Diplome in Nursing 26 (20.3)

  Bachelor’s Degree in Nursing 102 (79.7)

  Master’s Degree in Nursing Science 49 (38.3)

  1st level Master degree 31 (24.2)

Department n, %

  Oncological department 21 (16.4)

  Other department 107 (83.6)

Refresher course on pain for the last 5 years1 n, %

  Yes 39 (30.4)

  Not 89 (69.6)

Work experience (year)

  Mean (SD) 12.6 (+ 7.2)

  Range n, %

   2-4 13 (10.2)

   5-10 79 (61.7)

   11-19 12 (9.3)

   20-30 24 (18.8)

1 It includes participation in courses, conferences and research relating 
to pain in the last 5 years.
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which fit the data well. The analysis was carried out 
only among nurses who did not work within a medical 
oncology department (n= 107).

The results showed that the chi-square degree of 
freedom ratio (χ2 /df) was 2.662, the goodness-of-
fit index (GFI) was 0.854, the root mean square of 
approximate error (RMSEA) was 0.037, the value-
added fitting index (IFI) was 0.876, the comparative 
fitting index (CFI) was 0.928. This model shows that the 
factorial structure of the nurses’ cancer pain management 
competency scale, although multidimensional at the 
level of primary factors, is unidimensional at the level 
of the secondary, higher order factor.

As seen in the path diagram, the original structure of 
the NCPMCS was accepted without any modification. 
The factor loads of the NCPMCS ranged between 
0.81 and 0.92, and the t value was greater than 1.96 
for all 14 items.

Reliability of the Nurses’ Cancer Pain Management 
Competency Scale.

The Cronbach’s alpha of the scale was 0.806 and 
ranged from 0.719 to 0.836. On a 4-point scale for 
total competency, the mean score was 1.94 ±0.81. The 
multidimensional nature of pain (2.01 ±0.93) was the 
factor that showed the highest mean score, whereas 
the management of pain factor was the lowest (1.87 
±0.83). The Guttman half-reliability of the scale was 
0.831. 

As regards the individual items of the competency 
scale, the highest score emerged regarding item 5 
(Monitor effects of pain management approaches to 
adjust the plan of care as needed) average score = 
2.07 (0.78) while the lowest score regarding item 7 
(Use valid and reliable tools for measuring pain and 
associated symptoms to assess and reassess related 
outcomes as appropriate for the clinical context and 
population), an average score of 1.86 (0.79) emerged 
(Table 2).

Scale Validity Analysis 
The item content validity index (I-CVI) of this 

scale was 0.811- 1.000, and the S-CVI value was 
0.921, based on the results of the expert consultation. 
Additionally, the study’s exploratory factor analysis 
revealed that the KMO test value was 0.828 and the 
Bartlett’s spheroid test χ2 value was 2156.347 (p< 
.001), meeting the requirements for the analysis. The 
factors were extracted using principal component 
analysis, then the maximum variance method was 
utilized to rotate the factors. They extracted common 

components with eigenvalue > 1 and factor load value 
> 0.400. Four common factors in all were extracted, 
according to the results, and no items were removed. 
The cumulative variance contribution rate was found 
to be 72.459%, and the factor load value of the 14 
items in their dimensions ranged from 0.811 to 0.873, 
which was consistent with the original scale.

Table 3 shows the comparison between the mean 
scores of educated versus noneducated nurses over 5 
years in pain management.

Educated nurses reported feeling more competent 
than uneducated nurses regarding competence 1( 
implement an individualized pain management an 
that integrates the perspectives of patients, their social 
support systems, and health care providers in the 
context of available resources) p < .001; competence 
3 (explain how health promotion and self-management 
strategies are important to the management of pain) 
p< .001; competence 6 (assess patient preferences and 
values to determine pain-related goals and priorities) 
p= .002; competence 9 (explain how cultural, 
institutional, societal, and regulatory influences 
affect assessment and management of pain) p< .001; 
competence 10 (demonstrate the inclusion of patient 
and others, as appropriate, in the education and 
shared decision-making process for pain care) p< 
.001; competence 11 (develop a treatment plan that 
considers the differences between acute pain, acute-
on-chronic pain, chronic/persistent pain, and pain at 
the end of life) p< .001 and competence 12 (explain 
how to assess and manage pain across settings and 
transitions of care) p< .001.

Stability of the NCPMCS
Table 4 shows the test-retest reliability (stability) 

of the NCPMCS. This analysis was done with the 
complete sample and repeated in the subgroup of 
nurses who did not work in a medical oncology 
department. The ICCs were calculated for each factor 
and scale. All ICCs demonstrated excellent test-retest 
reliability, with most of values greater than 0.90 for 
every factor and scale.

Test-retest reliability was calculated with the ICC 
correlating the Nurses’ Cancer Pain Management 
Competency Scale scores collected twice with a 
30-day interval between testing. Test-retest for the 
nurses pain management competency was computed 
only with 107 non-medical oncology nurses at both 
intervals. P< .001 for each correlation. Abbreviations: 
95% CI, 95% confidence interval; ICC, intraclass 
correlation coefficient.
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Discussion

This is one of the first studies testing an instrument 
for measuring the nurses’ Cancer Pain Management 
Competency not only in oncological setting.

In this study, we demonstrated that the NCPMCS 
is a valid and reliable method of measuring the cancer 
pain management competency among nurses.

The dimensionality of the NCPMCS was 
analyzed by means of one CFA. This CFA was 
conducted on the items defining each 1 of the 4 
scales comprising the NCPMCS (clinical conditions, 
pain assessment and measurement, management 
of pain and multidimensional nature of pain). The 
goodness-of-fit indices supported the hypothesized 
models. These analyses showed a complex and 

interesting structure of the index. The scales showed 
a hierarchical structure, with several valid and reliable 
primary factors corresponding to narrow dimensions 
that allow a fine-grained assessment of nurses’ cancer 
pain management competency and  valid and reliable 
higher order factors that support the conventional use 
of total scores for a more global assessment.

The CFA of this scale allowed the identification of 
an autonomous management factor but showed also a 
narrower provider-directed management factor, with 
low factor loadings that question its validity. More 
research is needed for a deeper understanding of this 
result, but it could be a cultural phenomenon reflecting 
the treatment norms in Italy on pain assessment and 
management.

In this study, the Italian version of the Nurses’ 

Table 2 – Descriptive Statistics for Individual Factors of the Nurses’ Cancer Pain Management Competency Scale (N= 128). 

Factors Mean SD Min Max

I. Clinical conditions

1. Implement an individualized pain management an that integrates the per-
spectives of patients, their social support systems, and health care providers 
in the context of available resources.

1.91 0.84 1 4

2. Describe the role of the nurse as an advocate in assisting patients to meet 
treatment goals.

2.02 0.87 1 4

3. Explain how health promotion and self-management strategies are impor-
tant to the management of pain.

2.00 0.78 1 4

4. Present theories and science for understanding pain. 1.94 0.76 1 4
5. Monitor effects of pain management approaches to adjust the plan of 
care as needed.

2.07 0.78 1 4

II. Pain assessment and measurement

6. Assess patient preferences and values to determine pain-related goals 
and priorities.

1.87 0.80 1 4

7. Use valid and reliable tools for measuring pain and associated symptoms 
to assess and reassess related outcomes as appropriate for the clinical context 
and population.

1.86 0.79 1 4

8. Describe the unique pain assessment and management needs of special 
populations

1.96 0.78 1 4

9. Explain how cultural, institutional, societal, and regulatory influences 
affect assessment and management of pain.

1.91 0.79 1 4

10. Demonstrate the inclusion of patient and others, as appropriate, in the 
education and shared decision-making process for pain care.

1.95 0.77 1 4

III. Management of pain

11. Develop a treatment plan that considers the differences between acute 
pain, acute-on-chronic pain, chronic/persistent pain, and pain at the end of 
life.

1.85 0.75 1 4

12. Explain how to assess and manage pain across settings and transitions 
of care.

1.90 0.71 1 4

IV. Multidimensional nature of pain

13. Describe the impact of pain on society. 2.03 0.85 1 4
14. Define terminology for describing pain and associated conditions. 1.96 0.90 1 4
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Cancer Pain Management Competency Scale was 
introduced as an effective assessment tool to provide 
reference for cross-sectional investigations and 
cancer pain management interventions and we also 
tested the validity, reliability and applicability of the 
scale among Italian nurses, regardless of the clinical 
context. To date, most of the research and survey 
tools on cancer pain management in the world are 
patient- and oncology-focused, and adequate tools to 
assess nurses’ competence in cancer pain management 
are still lacking (1, 2, 4). The Italian version of the 

NCPMCS can be a useful tool for evaluating nurses’ 
competence in managing cancer pain. Different 
departments can conduct individualized training to 
improve nurses’ cancer pain management competency, 
enhance evidence based pain management programs, 
and support nurses in regularly self-evaluating 
their cancer pain management competency, all in 
accordance with current pain management guidelines 
and the unique characteristics of cancer pain. Low 
cancer pain management competency among nurses 
may have detrimental effects on patients’ outcomes and 

Table 3 – Comparison of Mean Scale and Factor Scores Between Nurses Educated on pain assessement/management Versus Nurses Not 
Educated during the last 5 years.

Factors Educated 
nurses

 (n= 39)

Noneducated
 nurses 
(n= 89)

Mean
difference

t-value P

I. Clinical conditions, mean (SD)

1. Implement an individualized pain management an that integra-
tes the perspectives of patients, their social support systems, and 
health care providers in the context of available resources.

2.43 (0.75) 1.67 (0.75) 0.76 -5.2790 <.001

2. Describe the role of the nurse as an advocate in assisting 
patients to meet treatment goals.

2.12 (0.76) 1.97 (0.91) 0.15  -0.8974 .185

3. Explain how health promotion and self-management strategies 
are important to the management of pain.

2.48 (0.64) 1.78 (0.74) 0.70 -5.0922 <.001

4. Present theories and science for understanding pain. 2.07 (0.70) 1.91 (0.81) 0.16 -1.2721 .205

5. Monitor effects of pain management approaches to adjust the 
plan of care as needed.

2.20 (0.69) 2.02 (0.84) 0.18 -1.1913 .235

II. Pain assessment and measurement, mean (SD)

6. Assess patient preferences and values to determine pain-
related goals and priorities.

2.56 (0.67) 1.70 (0.78) 0.86 -3.7829 .0002

7. Use valid and reliable tools for measuring pain and asso-
ciated symptoms to assess and reassess related outcomes as 
appropriate for the clinical context and population.

1.92 (0.73) 1.84 (0.81) 0.08  -0.5308 .596

8. Describe the unique pain assessment and management needs 
of special populations

2.15 (0.54) 1.88 (0.87) 0.27 -1.7624 .080

9. Explain how cultural, institutional, societal, and regulatory 
influences affect assessment and management of pain.

2.23 (0.77) 1.78 (0.77) 0.45 -2.8197 .005

10. Demonstrate the inclusion of patient and others, as appro-
priate, in the education and shared decision-making process 
for pain care.

2.38 (0.63) 1.76 (0.77) 0.62 -4.4225 <.001

III. Management of pain, mean (SD)

11. Develop a treatment plan that considers the differences 
between acute pain, acute-on-chronic pain, chronic/persistent 
pain, and pain at the end of life.

2.31 (0.52) 1.65 (0.75) 0.66 -4.9295 <.001

12. Explain how to assess and manage pain across settings 
and transitions of care.

2.28 (0.64) 1.74 (0.69) 0.54 -4.11463 <.001

IV. Multidimensional nature of pain, mean (SD)

13. Describe the impact of pain on society. 1.82 (0.72) 2.13 (0.70) -0.31 1.70496 .090

14. Define terminology for describing pain and associated 
conditions.

2.17 (0.82) 1.86 (0.73) 10.31 -1.81807 .071
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Table 4 – Test-Retest Reliability of Nurses’ Cancer Pain Management Competency Scale(Full Sample and only nurses who did not work in 
a medical oncology department).

Factors ICC (95% CI)

Full sample
 (n= 128)

Only non-medical oncology nurses
 (n= 107)

I. Clinical conditions
1. Implement an individualized pain management an that integrates the per-
spectives of patients, their social support systems, and health care providers 
in the context of available resources.

0.87 (0.84-0.90) 0.93 (0.89-0.94)

2. Describe the role of the nurse as an advocate in assisting patients to meet 
treatment goals.

0.92 (0.91-0.94) 0.93 (0.91-0.95)

3. Explain how health promotion and self-management strategies are im-
portant to the management of pain.

0.93 (0.91-0.94) 0.94 (0.91-0.96)

4. Present theories and science for understanding pain. 0.94 (0.92-0.93) 0.94 (0.92-0.96)

5. Monitor effects of pain management approaches to adjust the plan of 
care as needed.

0.92 (0.90-0.94) 0.93 (0.90-0.95)

II. Pain assessment and measurement
6. Assess patient preferences and values to determine pain-related goals 
and priorities.

0.92 (0.90-0.94) 0.92 (0.90-0.94)

7. Use valid and reliable tools for measuring pain and associated symptoms 
to assess and reassess related outcomes as appropriate for the clinical 
context and population.

0.92 (0.91-0.94) 0.93 (0.91-0.96)

8. Describe the unique pain assessment and management needs of special 
populations

0.87 (0.83-0.89) 0.92 (0.91-0.95)

9. Explain how cultural, institutional, societal, and regulatory influences 
affect assessment and management of pain.

0.87 (0.84-0.90) 0.93 (0.89-0.95)

10. Demonstrate the inclusion of patient and others, as appropriate, in the 
education and shared decision-making process for pain care.

0.90 (0.87-0.92) 0.92 (0.90-0.94)

III. Management of pain
11. Develop a treatment plan that considers the differences between acute 
pain, acute-on-chronic pain, chronic/persistent pain, and pain at the end 
of life.

0.92 (0.90-0.94) 0.93 (0.91-0.94)

12. Explain how to assess and manage pain across settings and transitions 
of care.

0.94 (0.91-0.96) 0.94 (0.92-0.96)

IV. Multidimensional nature of pain
13. Describe the impact of pain on society. 0.92 (0.91-0.94) 0.93 (0.91-0.95)

14. Define terminology for describing pain and associated conditions. 0.94 (0.92-0.93) 0.94 (0.92-0.96)

reduce the efficacy of their cancer pain management 
practice (13).

Nurses, as a participative advocate for pain 
management, the nurse’s comprehension of cancer 
pain and the position itself are especially crucial. A 
thorough evaluation of pain should concentrate on the 
degree of pain, its location, kind and quality, length, 
history of the pain, and its radiating effects to other 
body areas (24, 25).

The study’s RMSEA value was 0.037 and its χ2 
value was 2.662. Analysis revealed that the fitting 
model created using the scale factors had good 
goodness of fit, suggesting that the Italian version of 

the scale had strong structural validity. The Italian 
version of the NCPMCS scale items was consistent 
with the measurement dimensions, which verified 
that the preset dimension structure matched well 
with the actual data. The consistency and stability 
of the measured findings can be represented by the 
scale’s dependability; the better the reliability, the 
more stable and dependable the measuring device 
(21). The higher the internal consistency, the more 
accurately the measured topic reflects the research 
topic, and the stronger the correlation between the 
items in each dimension. The consistency and stability 
of the measured findings can be represented by the 
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scale’s dependability; the better the reliability, the 
more stable and dependable the measuring device 
(20). The higher the internal consistency, the more 
accurately the measured topic reflects the research 
topic, and the stronger the correlation between the 
items in each dimension. It is generally believed 
that the Cronbach’s α coefficient of the total scale is 
>0.800, the Cronbach’s α coefficient of the subscale 
is >0.700, and the broken half reliability is >0.800, 
indicating good reliability. In this study, Cronbach’s 
α coefficient was 0.806, and the reliability of each 
dimension was 0.719 to 0.836 indicating high internal 
consistency of the scale and strong reliability of the 
scale for evaluating nurses’ cancer pain management 
competency. At the same time, all ICCs demonstrated 
excellent test-retest reliability, with most of values 
greater than 0.90, indicating that the scale has good 
stability across time.

In contrast to the Korean validation study (11) 
which showed the lowest score for the pain assessment 
and measurement factor, the lowest score was obtained 
for the management of pain factor. The data is in line 
with our first validation study (13). While the highest 
score was always obtained for the multidimensional 
nature of pain factor in line with the results of Hu and 
colleagues (11) and our first validation study (13).

Regarding the current practice and training needs, 
although 30% of all nurses had received cancer pain 
management training, a high percentage of nurses 
(41%) did not have a cancer pain management- 
related protocol in their work department. Although 
the perceived importance and interest in cancer pain 
management are increasing, there are still insufficient 
resources to support nurses’ cancer pain management 
practice in clinical settings. As nurses play an integral 
role in assessing, managing, and evaluating cancer 
pain, it is critical for nurses to perform cancer pain 
management proficiently.

Every nurse should be able to assess and manage 
pain. Nurses play a critical role in effective pain 
management because they have frequent contact 
with patients and are responsible for assessing and 
managing their pain (26). Adequate pain assessment 
and management have significant consequences for 
patients’ physical and psychological health (25).

Consistent with previous studies, nurses educated 
in pain management demonstrated higher responses 
to the questionnaire which emphasizes the importance 
of nursing education in the field of pain (26, 27). 
Pain education interventions influence outcomes 
sensitive to nursing care (26, 27). Nursing pain care 
and documentation, audit and feedback to nurses, 

benchmarking, and pain education programs or 
protocols influence pain documentation. pain, pain 
evaluation, pain reappraisal and satisfaction (27). 
However, pain education strategies vary widely 
between studies (27), which used multivariate 
interventions without sufficient systematization or 
opportunities to transfer study protocols as such 
(27). It would be useful to standardize on a common 
strategy regarding a training plan for pain nursing 
specific to macro areas (e.g. critical care, palliative 
care, surgery, oncology). Nurses performed better on 
pain management after participating in training using 
action learning and online learning (11, 28), and the 
presence of a protocol in the work setting was shown 
to improve nurses’ pain management competency 
(29). Therefore, it is necessary to adopt an in-hospital 
protocol for cancer pain management that is based on 
current clinical practice guidelines or reviews (30-
32) that nurses can refer to at any time, along with 
competency-based training that can promote nurses’ 
cancer pain management competency. Furthermore, 
nurses in the present study preferred multi-component 
educational modalities with the highest simulation-
based learning experience. 

Limit
The first and most important limitation is the 

convenience and non-random sampling model, which 
makes the results influenced by the strict selection 
of cases. Random sampling would have allowed the 
instrument to be validated in a more heterogeneous 
nursing group.

This may have influenced the averages that emerged 
in the responses, as it is likely that the respondents 
were the greatest number of nurses motivated by the 
management of cancer pain and therefore offered the 
best responses.

Being the first study in Italy that tried to evaluate 
nursing skills in managing cancer pain, we had 
difficulty comparing our results and we do not know 
how generalizable they are.

It is currently not possible to perform the criterion 
control verification of the local version of the scale, nor 
are there any other relevant instruments or translated 
versions available to assess the cancer pain treatment 
competence of nursing personnel in Italy. We should 
broaden the sample size and geographical reach of 
nurses in the future, add to the validation analysis, 
and investigate the use of this scale in Italy.

We consider our study design as a limitation 
due to its inability to establish causal relationships 
and its focus on analyzing potential predictors. 
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Additionally, acknowledge that the self-assessment 
tool may introduce response biases influenced by 
social desirability. Studies using randomized sampling 
and able to establish causal relationships by focusing 
on the analysis of potential predictive factors are 
necessary.

Furthermore, it is likely that nursing skills in cancer 
pain management reflect the legislative and regulatory 
context in Italy and the validity of the questionnaire 
may be different in other European contexts.

Conclusion

The Nurses’ Cancer Pain Management Competency 
Scale, which includes 14 assessment items and 4 
dimensions in the “Italian version”, is appropriate 
to evaluate the competence of clinical nurses in the 
management of cancer pain in the Italian context 
not only among medical oncology departments. 
The scale is valid and reliable for the evaluation of 
nursing competencies in managing cancer pain even 
among nurses who do not work in medical oncology 
departments.

To date, the tool is reliable for evaluating the skills 
of clinical nurses in the treatment of cancer pain. In 
addition to being a useful tool for clinical settings, 
this questionnaire makes it easy for researchers to 
learn more about the general degree of competence in 
cancer pain management that clinical nurses in Italy 
possess or lack. The NCPMCS measures competence 
and may be useful in assisting faculty in developing 
a pain management program to promote competence 
in pain management. 

Training is a cornerstone in improving nursing 
knowledge and skills as emerged in the average scores 
we compared between educated and uneducated 
nurses. Training programs that utilize multicomponent 
education and experiential learning are needed 
to achieve optimal competence in cancer pain 
management in nurses.

Authors’ contributions 
All authors contributed equally to the manuscript and read and ap-
proved the final version of the manuscript. In particular,VD First 
author, principal investigator, project manager; MP translation of the 
questionnaire into Italian; GD: Direct participation in the writing and 
revision of the article, Dissemination of the questionnaire; LC and 
LM: Direct participation in the writing and revision of the article, 
Dissemination of the questionnaire; AD: Writing study protocol 
and writing results section and tables; LF: Language translation 

review; MM: revision of manuscript; GR, VM Dissemination of the 
questionnaire.

Riassunto

Validità, affidabilità e proprietà psicometriche della versione 
italiana della Nurses’ Cancer Pain Management Competency 
Scale

Introduzione e obiettivo. La Nurses’ Cancer Pain Management 
Competency Scale (NCPMCS) è uno strumento nato per esplorare le 
competenze e le esperienze soggettive degli infermieri nella gestione 
del dolore da cancro e per aiutare gli infermieri a comprendere le 
loro attuali carenze nella gestione del dolore da cancro nei reparti 
di oncologia medica. Nell’ipotesi che il dolore da cancro non sia un 
problema esclusivamente specifico del contesto oncologico, abbiamo 
testato le caratteristiche psicometriche della scala sulla popolazione 
infermieristica italiana generale.

Metodi. È stato utilizzato un disegno trasversale in cui è stato 
arruolato un campione di infermieri provenienti da 16 ospedali del 
Nord, Sud e Centro Italia. È stato utilizzato un metodo di campio-
namento di convenienza per reclutare gli infermieri italiani che 
soddisfacevano i criteri di ammissibilità e hanno completato lo 
studio per lo sviluppo della versione italiana della Nurses’ Cancer 
Pain Management Competency Scale. La coerenza interna è stata 
valutata utilizzando l’alfa di Cronbach e la validità di costrutto è stata 
esaminata utilizzando l’analisi fattoriale esplorativa. La raccolta dati 
è avvenuta  nel mese di luglio 2024.

Risultati. Il campione ha coinvolto 128 infermieri che soddisfa-
cevano i criteri di inclusione. Il campione era prevalentemente fem-
minile (68%). I fattori di caricamento della NCPMCS variavano tra 
0.81 e 0.92 e il valore t era maggiore di 1.96 per tutti i 14 elementi. 
Su una scala a 4 punti per la competenza totale, il punteggio medio 
era 1.94 ±0,81. La natura multidimensionale del dolore (2.01 ±0.93) 
è stato il fattore che ha mostrato il punteggio medio più alto, mentre 
la gestione del fattore dolore è stata il più basso (1.87 ±0.83). L’alfa 
di Cronbach era 0.806 e variava da 0.719 a 0.836.

I risultati hanno mostrato che il rapporto del grado di libertà chi 
quadrato era 2.662, l’indice di bontà di adattamento era 0.854, la 
radice quadrata media dell’errore approssimato era 0.037, l’indice 
di adattamento era 0.876, l’indice di adattamento comparativo era 
0.928.

Conclusioni. La scala risulta valida ed affidale per la valutazione 
della competenze infermieristiche nella gestione del dolore da cancro 
anche tra gli infermieri che non lavorano nei reparti di oncologia 
medica. 
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Abstract 

Background. The term ‘Missed Nursing Care’ (MNC) refers to any aspect of nursing care that is not delivered, partially delivered, 
or delayed. MNC has significant negative consequences, including adverse patient outcomes, safety risks, and decreased job 
satisfaction. While extensively studied in hospitals, MNC in community healthcare settings, remains under-researched, especially 
in Italy. This study aims to explore the phenomenon of MNC in Italian home care settings by documenting and analyzing the lived 
experiences of freelance nurses, focusing on the characteristics, influencing factors, and consequences of MNC as perceived by 
these healthcare professionals.
Study Design. This is a descriptive phenomenological study.
Methods. Using snowball sampling, 12 Italian freelance nurses were recruited and interviewed from November 2022 to February 
2023. Data collection was based on in-depth interviews, that have been transcribed and analyzed using Giorgi’s phenomenological 
framework. The study report adhered to the COREQ-32 checklist for qualitative research.
Results. Thematic analysis revealed four main themes: dimensions of MNC, organizational challenges, consequences of MNC, and 
family-nurse collaboration. Freelance nurses frequently addressed unmet fundamental and complex nursing needs, highlighting 
significant clinical, psychological, and economic impacts on patients and families. Organizational issues, such as rigid public 
service schedules and inadequate staffing, were identified as primary contributors to MNC. Families played a crucial role in 
managing care and collaborating with freelance nurses to ensure continuity.
Conclusions. This study provides novel insights into MNC in Italian home care settings, emphasizing the critical role of freelance 
nurses in filling care gaps. The findings suggest the need for systemic changes to improve flexibility, staffing, and integration of 
public and private nursing services. Further research, particularly quantitative studies, is essential to validate these findings and 
explore broader implications for patient care and health outcomes.
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Introduction

The term ‘Missed Nursing Care’ (MNC) describes 
any aspect of nursing care that is not delivered, 
partially delivered, or delayed for various reasons (1). 
MNC has negative consequences, including inefficient 
resource utilization, adverse patient outcomes, safety 
risks, and decreased job satisfaction (1-4). While MNC 
has been extensively studied in hospitals, research in 
community healthcare settings, either in Italy or 
elsewhere, remains limited (5). Understanding the 
phenomenon and its causes in community healthcare 
settings is essential for developing effective strategies 
to address this issue and improve outcomes for 
patients, staff, and organizations.

Over the last two decades, the global healthcare 
scenario has undergone significant transformations 
due to epidemiological changes, advancements in 
pharmaceuticals and technology, financial constraints, 
and a global shortage of healthcare professionals. The 
epidemiological changes and scientific advancements 
have led to a rising prevalence of chronic diseases, 
increased life expectancy, often accompanied by 
growing rates of disability and frailty, and shorter 
hospital stays (6-8). However, financial constraints 
and the global shortage of healthcare professionals 
are making it increasingly difficult for countries to 
effectively address these challenges (9). In response, 
national health authorities are increasingly supporting 
the transition of care from hospitals to community 
healthcare settings (10,11). In Italy, this transition was 
significantly accelerated by the COVID-19 pandemic, 
and community healthcare provision is continuously 
informed by the National Outcomes Plan, a permanent 
observatory that provides decision-makers and 
healthcare professionals with detailed and reliable data 
on the outcomes of community-based interventions 
(12). In this context, nurses, as the largest workforce, 
play a crucial role in the organization and delivery 
of care. Evaluating their contribution and viewpoints 
is essential to fully understand the effectiveness of 
community care (13). For this reason, considering 
quality indicators of nursing care is important to 
achieve high-quality care and meet populations’ needs. 
In this regard, one of the internationally recognized 
proxies of nursing care quality in the community 
setting is MNC, due to its potential impact on patient 
safety, rehospitalizations, and overall care quality 
(5,14). Research conducted in hospital settings has 
explored the relationship between MNC and patient 
outcomes and safety, highlighting the role of various 
organizational and individual factors (14-18) such as 

staffing levels, organizational issues, working climate, 
educational level, and competency level. Similarly, 
evidence from community care settings indicates that 
MNC is most likely to occur in contexts where human 
resources and time are limited, although research 
in this area remains poor (5,19). The complexity 
and heterogeneity of community care services, 
characterized by multiprofessional collaborations 
within a framework of integrated care, pose challenges 
to the systematic investigation of MNC phenomena 
(13). Existing findings are limited regarding the role of 
environmental and organizational factors, as well as the 
impact of ‘out-of-pocket services’ on MNC. In Italy, 
the home care services encompass a comprehensive 
and personalized range of health care interventions 
provided by multidisciplinary teams to patients in 
their own homes (13). Nursing care provided in this 
context is guaranteed by the public sector. However, 
patients and their families can supplement nursing 
care by utilizing services from freelance nurses, 
social cooperatives, or private companies. This adds 
a further element of complexity to the investigation of 
MNC, as not all MNC remains unaddressed if private 
nurses are called in to fill the gaps left by the public 
sector. MNC, detected by the public system, may not 
be perceived as such by the patient when the private 
sector intervenes. This hidden phenomenon warrants 
investigation because, on one hand, it introduces a 
potential bias in the study of MNC within home care 
services, such as considering missed care that is not 
actually missed, and on the other hand, it could reveal 
issues of unequal access to care for patients who lack 
sufficient financial resources. 

In this framework, the primary aim of this study 
was to describe the lived experiences of freelance 
nurses involved in instances of MNC within Italian 
home care services. Through the exploration of their 
experiences, we sought to uncover characteristics, 
factors influencing MNC, and its subsequent 
consequences, as perceived by these healthcare 
professionals.

Method

Study design
A descriptive phenomenological study was 

conducted following Husserl’s methodology (20, 
21) and Giorgi’s phenomenological framework for 
data analysis (22). To integrate these two approaches, 
Husserl’s principles of epoché and phenomenological 
reduction were employed during the data collection 
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phase to ensure that the participants’ experiences were 
captured in their purest form, free from preconceived 
notions (23). Subsequently, Giorgi’s step-by-step 
analytical process was applied to these data, providing 
a systematic means of identifying and describing 
the essential structures of the experiences. This 
combination allowed for a rigorous exploration of 
the phenomena, grounded in Husserl’s foundational 
concepts and enhanced by Giorgi’s practical guidance 
for data analysis.

The report of this study was checked against 
the COREQ-32 checklist for presenting results in 
qualitative studies (24).

Participants, and setting
A snowball sample of Italian freelance nurses, 

providing care mainly at home, were preliminarily 
contacted by phone to assess their interest in 
participating in the study. During the call, the nurses 
were verbally briefed on the concept of MNC and 
informed about the study’s aims and confidentiality 
(25). Nurses were enrolled if they have been working 
as freelance nurses for at least two years (26). 
After having obtained the consent to participate, a 
female researcher, working as freelance registered 
nurse conducted the face-to-face audio-recorded 
interviews through Google Meet from November 
2022 to February 2023. In accordance with the 
phenomenological study design, sample size was not 
established a priori. Enrolment was ended when data 
saturation was ascertained, i.e., when no additional 
data were obtained from the interviews (25).

Procedure and data collection
Nurses who decided to participate were required to 

fill a semi-structured online questionnaire via Microsoft 
Forms, covering socio-demographic and professional 
details (such as gender, age, education level, years 
of work experience (overall and as freelance nurse), 
and daily working hours. Subsequently, for each 
participant, a formal appointment has been arranged 
with a suitably qualified researcher to conduct 

qualitative interviews. The interviews were based 
on five guiding questions (Table 1) developed after 
a focus group among the researchers and a literature 
review. Participants received these questions via email 
before their interviews to allow for self-reflection. 
The interview was sent with a short cover letter that 
explained again the study’s goals and the concept of 
MNC. The guiding questions were employed flexibly 
to broadly elicit nurses’ experiences of MNC in the 
home care setting. Questions were adapted or omitted 
as needed to encourage participants to share their 
stories in depth. The interviewer ensured consistency 
in data collection across participants while allowing 
for individual variations. Interviews began with a 
brief socialization period to establish rapport before 
initiating audio recording. After ensuring participants 
understood the concept of MNC, they were asked 
to describe their experiences providing home care, 
focusing on factors contributing to MNC and its impact 
on patients and families. To maintain consistency, all 
interviews were conducted by the same researcher 
without additional personnel present. Field notes were 
taken to capture potential insights into participants’ 
experiences as freelance nurses. Following each 
interview, a debriefing session with other researchers 
was held to refine the interview process based on 
emerging findings and study objectives.

Data analysis and trustworthiness 
Interviews were transcribed verbatim following 

Giorgi’s phenomenological data analysis framework, 
comprising bracketing, intuition, analysis, and 
description (21, 22). Researchers initially bracketed 
their preconceptions to mitigate bias (27). Subsequently, 
through immersion in transcripts and field notes, 
researchers developed an intuitive understanding of 
participants’ experiences. Significant statements were 
then extracted, clarified, and categorized into emergent 
themes. Finally, themes were richly described using 
illustrative quotations with interview references, 
adhering to phenomenological principles. To enhance 
rigor, two researchers independently conducted 

Table 1 - Interview Guiding Questions

Can you describe any situations where you had to address a patient’s care need due to a lack of nursing intervention by other services (e.g. 
the public one)?

What factors do you believe influenced these situations?
How did these situations impact the patient and their family?
What role did the family or other caregivers have in these situations?
What care interventions did you provide in these situations?



428 A. Dante et al.

thematic analysis and triangulated findings (28). No 
software was used for data management.

To establish trustworthiness as outlined by 
Guba (29), multiple strategies were employed. The 
research process was meticulously documented and 
transparently reported. A single researcher conducted 
audio-recorded interviews using a snowball sampling 
technique with nurses. Field notes were collected 
and used in debriefing sessions to inform subsequent 
interviews. Rigorous bracketing and triangulation 
were applied during analysis to maintain objectivity 
and focus on participants’ lived experiences within a 
phenomenological framework. Results were presented 
through a detailed thematic analysis, with themes 
summarized in a table for clarity.

Ethical Issues
The study, approved by the Internal Review Board 

of the Master of Science in Nursing Program in 
adherence to local standards, was undertaken as part 
of a program-related project. All participants provided 
the informed consent to participate. In accordance with 
Italian and European laws, participants’ anonymity 
and confidentiality were guaranteed throughout the 
study. 

Results

Participants
Data saturation was reached after interviewing 

12 freelance nurses. Table 2 presents participant 

characteristics in detail. The majority of them were 
male (n = 9, 75%), with a mean age of 37.7 years (SD 
= 8.5). Seven participants (58.3%) held a Bachelor of 
Science in Nursing, while only four (33.3%) achieved 
a Postgraduate Degree. The average nursing work 
experience was 14.6 years (SD = 8.0), with an average 
freelance nursing experience of 7.8 years (SD = 4.9). 
Participants typically worked approximately 7.4 hours 
per day (SD = 1.9).

The lived experiences of freelance nurses regarding 
MNCs in home care settings

The thematic analysis of the interviews’ content 
revealed four themes and ten descriptive categories 
and were reported in a coding tree (Figure 1). The 
average duration of the face-to-face interviews was 
25 minutes (range 18-45).

Dimensions of Missed Nursing Care
Freelance nurses frequently find themselves 

addressing gaps in patient care, as they are often 
contacted by patients and their families to meet needs 
that have not been adequately addressed by other 
nurses, particularly those working in public services. 
This perspective offers a unique insight into the 
challenges faced by patients and their caregivers and 
highlights the importance of continuity of care.

Missed nursing care typically manifests in two 
primary areas: fundamental and complex nursing care. 
In terms of fundamental nursing care, unmet needs 
commonly involve patient care related to elimination, 
medication management, nutrition, and wound care.

Table 2 - Characteristics of participants

ID Sex Educational Level Years of work
experience

Years of work
experience as FLN

Daily working 
hours

1 Male Postgraduate Course 15 10 7

2 Male Postgraduate Course 18 11 8

3 Male BSN 24 18 7

4 Female Postgraduate Course 17 5 6

5 Male BSN 14 10 7

6 Male BSN 10 6 9

7 Male BSN 4 3 7

8 Male BSN 6 6 5

9 Male Postgraduate Course 15 4 6

10 Female Postgraduate Course 31 12 12

11 Male BSN 1.5 1.5 6

12 Female BSN 7 2 9

BSN = Bachelor Science in Nursing
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Figure 1. Coding tree for the qualitative analysis. 

“I have encountered numerous situations where 
I was required to address unmet care needs. (…) 
I remember a case involving a patient enrolled in 
the integrated home care program. The patient had 
a bladder catheter placed and required periodic 
evacuative enemas. (…) I was contacted by the family 
members outside of regular nursing hours to address 
a dislodged catheter. (…) In another instance, I was 
called upon to perform an enema that had been omitted 
from the patient’s care plan”. (Interview 12)

“During my five years as a freelance nurse, I have 
frequently encountered situations where patients’ 
fundamental care needs were not being met. (…) I 
collaborated with public home care nurses for an 
oncology patient because colleagues were unable to 
complete all necessary care interventions, including 
venipuncture during evening hours. (…) During my 
visits, I observed a significant complication with the 
Peripherally Inserted Central Catheter management, 
characterized by severe thrombophlebitis. This issue 
was immediately reported to both the integrated home 
care service and the General Practitioner. Despite the 
prompt notification, the catheter remained in place, 
unusable for some days due to delays in obtaining 
authorization for removal, and the patient did not 
receive parenteral nutrition”. (Interview 1)

“I recall numerous episodes. (...) I remember 
a patient in the post-surgical period who did not 
receive adequate information (...) A minimum level of 
health education was lacking, as the patient and their 
caregiver did not know who to contact for dressing 
changes and suture removal. (...) So I was called to 
provide wound care at home. (...) There is a gap in 

both the care provided and the education given”. 
(Interview 11)

The second modality through which MNC emerges 
is represented by complex nursing activities, such as 
comprehensive assessment and continuous patient 
management. 

“I was once called to assess a patient at home, 
and I identified malnutrition and dehydration. As 
a first step, I contacted the General Practitioner to 
discuss the need for blood tests to identify nutritional 
deficiencies. (...) Subsequently, I was called to place 
a nasogastric tube. (...) This intervention could have 
been avoided by ensuring adequate attention to 
nutritional status from the onset”. (Interview 3)

“Sometimes, patients require services that seem 
inaccessible to them. (...) This leads families to seek 
private services. (...) Patient care is not comprehensive; 
there is a discontinuity between hospital discharge and 
the initiation of community-based care. (...) Patients 
often leave the hospital with urinary catheters without 
knowing how to manage them. (...) I have had to 
provide not only technical care but also educate the 
patient and family on how to manage the catheter 
and the steps to take to obtain home care services”. 
(Interview 5)

Organizational Challenges in Nursing Care 
From the experiences of participants, it emerged 

that the main causes of MNC were generally related 
to organizational issues within the public home care 
service. Specifically, the lack of flexibility in service 
operating hours and the rigid standardization of 
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interventions led to care gaps, as it is challenging to 
align these service characteristics with the evolving 
needs of chronic patients.

“(…) Home care provided by the Public Health 
Service on Sundays and holidays is greatly reduced, 
or even absent”. (Interview 1)

“(…) The hours [of the Public Health Service] often 
do not align with the patients’ needs”. (Interview 9)

“The amount of time dedicated to patients [from 
the Public Health Service] often isn’t sufficient (...) 
this depends on the Local Health Authority. (...) Today, 
we can no longer simply reserve a certain time for 
a specific intervention (...) we should base it on the 
access itself to determine how much time is needed for 
each service (...) a professional needs time to perform 
their job effectively (...) the patient might have other 
needs besides those for which the professional is paid, 
which can distract the professional and reduce the 
efficiency of the service provided”. (Interview 3)

Participants highlighted another organizational 
challenge contributing to MNC, i.e., the insufficient 
quantity and quality of nursing staff. They believe 
that the presence of newly graduated or inexperienced 
nurses, lacking adequate support or specific training, 
may lead to MNC. Additionally, the chronic shortage 
of nursing staff across all healthcare settings and 
service levels is also seen as contributing factor. 

“(…) In my experience, the main cause lies in 
the shortage of personnel and the need to enhance 
resources in the territory. Unfortunately, in the 
healthcare sector, attention to territoriality is often 
overlooked in favour of the hospital”. (Interview 7) 

“(…) In addition to the shortage of nurses in the 
public service, another problem arises from the lack 
of adequate training (...) this shortage not only affects 
individual nurses but also represents a structural issue 
that involves cooperatives as well (...) unfortunately, 
nurses employed by these cooperatives are often 
professionals who find themselves in this position 
due to a lack of better opportunities, rather than by 
choice”. (Interview 4)

According to freelance nurses, working conditions 
also play a significant role in influencing MNC. 
Currently, the organization and management of home 
nursing care are entrusted to cooperatives. Participants 
noted that the operational methods proposed by these 
cooperatives could contribute to the occurrence of 
MNC.

“(…) A challenge facing the national healthcare 
system is the management of public resources. Home 
care services are typically attributed to cooperatives. 
These cooperatives hire nurses at much lower salaries 
than hospitals, resulting in a constant turnover of 
younger and less experienced nurses, which can 
compromise the quality of care”. (Interview 5)

Furthermore, the lack of professional recognition 
seems to play a role.

“(…) Within the public service, there is often a lack 
of adequate incentivization for individual operators, 
who receive neither proper financial recognition 
nor tangible support for professional growth (...) I 
believe it’s crucial that employees are motivated and 
rewarded proportionally to their performance, for 
example through salary increases and concrete career 
advancement opportunities (...) it’s essential to reward 
those who demonstrate deserving recognition for their 
commitment and results”. (Interview 6)

Consequences of Missed Nursing Care
From the perspective of freelance nurses, MNC 

appears to lead to significant consequences for patients 
and their caregivers clinically, psychologically, and 
economically. 

Clinically, these consequences can be actual or 
potential, reflecting the risks patients may encounter 
without intervention from freelance nurses. The timely 
intervention provided by freelance nurses seeks to 
address these concrete clinical consequences and 
mitigate their impact on patient health whenever 
possible.

“(…) I found myself in a situation where I was 
asked to help a patient at home. The patient urgently 
required a urinary catheter (…) The home care nurse 
responsible for the procedure was unable to arrive 
promptly as she was engaged in other services, so 
I placed the urinary catheter. (…) the patient had a 
distended bladder containing one and a half liters of 
urine”. (Interview 4)

“(…) Thrombophlebitis, resulting from improper 
vascular access management (…) can have severe 
implications, including sepsis”. (Interview 1)

“(…) In the mechanically ventilated pediatric case 
I encountered, the consequences could be severe, 
as a delay in evaluating potential infections in an 
already compromised patient is more likely to lead to 
negative outcomes. (…) Intervening at an advanced 
stage of the situation becomes increasingly difficult”. 
(Interview 7)



431Unmet care needs in home care: freelance nurses’ perspectives

Patients and their family members also faced 
psychological and economic consequences.

“(…) I believe the most serious problem, especially 
for the patient, is the lack of direct support and a 
point of reference (...) this leads patient to feel a sense 
of discomfort and abandonment (...) the presence 
of a private professional can become an important 
anchor point (...) furthermore, there are significant 
consequences for family members. (...) Families are 
increasingly burdened financially as they must turn 
to the private sector to receive services that are not 
available from public services”.  (Interview 7)

“The family feels lost, enveloped in a sense of 
abandonment during this phase of their loved one’s 
fragility (...) I could clearly perceive the growing 
distrust towards the healthcare system”.  (Interview 
1)

Family-Nurse Collaboration 
Unmet care needs compel patients’ families to 

quickly develop management skills to address this 
deficiency. Families play a crucial role in activating 
freelance nurses in response to MNC.

“Families play a pivotal role in promptly identifying 
and addressing health issues by taking proactive 
steps to find the most appropriate professionals. (...) 
dramatic situations often stem from families’ failure 
to anticipate problems in advance (...) due to complex 
social circumstances, such as elderly individuals or 
family members with disabilities, difficulties may 
compound”. (Interview 4)

“(…) In my opinion, families represent a primary 
and indispensable resource to face missed nursing 
care at home”. (Interview 5)

The role of the family extends beyond just utilizing 
the services of freelance nurses. A strong bond, akin 
to a strategic alliance, is formed between nurses and 
families to address the patient’s care needs effectively. 
The interviewees emphasized the ‘collaboration’ 
between families and caregivers. Freelance nurses 
believe that involving families in the care process 
and educating them to safely perform certain tasks is 
crucial for optimal care outcomes. With the family’s 
active support, nurses can ensure continuity of care 
even in their absence.

“(...) When I enter their homes and demonstrate 
with competence and professionalism that I am there 
to help the patient, a bond of trust and respect is 

created that I cannot find elsewhere, not even in my 
personal life. These relationships become unique, 
formed of affection and collaboration, making me 
perceive working in home care as the most rewarding 
in the world”.  (Interview 11)

“The role of the family is essential (...) it is evident 
that I cannot be present 24 hours a day with them. 
However, family members can be educated and 
often are even more proficient than an inexperienced 
nurse, as they can quickly identify any problems and 
intervene promptly. They are accustomed to using the 
ventilator and alarms”. (Interview 3)

Discussion and conclusion

To the authors’ knowledge, this is the first 
exploratory study conducted in Europe providing a 
comprehensive exploration of MNC in home care 
settings from the perspective of freelance nurses. 
The on-the-ground experiences of these nurses 
provide a key new insight: in home care settings, 
‘not all MNC are truly missed’. The findings reveal 
that freelance nurses frequently fill gaps in patient 
care, addressing both fundamental and complex 
care needs unmet by public services (30). While the 
intervention of freelance nurses significantly benefits 
patient health, economic disparities often prevent 
some patients from accessing these private services, 
leading to unequal access to care and raising concerns 
about equity in achieving this global goal (31,32). 
Consequently, families without sufficient financial 
resources may face serious health issues. Freelance 
nurses reported preventing potential negative 
outcomes such as inappropriate emergency service 
use, missed medication administration, elimination 
issues, infections, and nutritional deficiencies. 
Although this study lacks data on the consequences 
of inaccessible private services, it is likely that some 
patients experience these problems, further burdening 
the national health system.

Another significant aspect highlighted by this study, 
not previously documented in the literature, is that MNC 
by the public health system leads families and patients 
to experience distrust, feelings of abandonment, and 
dissatisfaction. These psychological implications can 
interfere with care processes and compliance with 
therapeutic plans, potentially compromising positive 
health outcomes (33).

Freelance nurses perceived MNC mainly due 
to rigid public service schedules based on fixed 
appointments. Literature indicates that as home 
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visits increase, the time for each patient decreases, 
raising the likelihood of MNC (30). Conversely, a 
well-defined appointment system (19) or longer home 
visits (30) could help reduce MNC, particularly when 
time is allocated for both specific tasks and patient 
education, which freelance nurses often report as 
lacking in home care (19). 

Consistent with the literature, freelance nurses 
believe unmet care needs are due to inadequate staffing 
and poor working conditions (5,19,30). Inexperienced 
nurses, often assigned to home care, may lack skills for 
high-level assessment and critical thinking, especially 
in resource-limited settings (34). This inadequacy in 
experience, knowledge, and skills can significantly 
impacts patient care. Efficiently navigating transitions 
in home care requires strategies to support and 
engage nurses through empowerment and continuous 
education (35). Implementing organizational strategies 
to improve nursing capacity with adequate nurse-to-
patient ratios and a balanced skill mix is crucial. 
Enhancing working conditions for home care nurses, 
who often work for outsourced companies at lower 
salaries than public services, is also necessary. Lower 
compensation can lead to perceived poor working 
conditions, reduced engagement, job satisfaction, and 
increased intention to leave (30), ultimately affecting 
patient outcomes.

Finally, this study highlights the critical role of the 
family when MNC occurs at home. Family members 
are on the front lines, actively engaging freelance 
nurses and collaborating to ensure continuity of care, 
significantly contributing to the patient’s well-being. 
This aligns with the family-centred care model (36), 
which recognizes the family’s central role in the health 
care journey. Freelance nurses’ experiences suggest 
that staffing constraints, reduced staff experience, 
high workloads, and time pressures hinder the 
implementation of this model in home care (37,38). 
These challenges can lead to negative outcomes such 
as MNC, and feelings of abandonment and distrust 
in the healthcare system among patients and their 
families.

Overall, this study provides critical insights into 
MNC in home care settings and emphasizes the need 
for systemic changes. It reveals that not all MNC are 
truly missed and highlights the crucial role of family 
involvement. Policy adjustments and further research 
are essential for improved home care management, 
nurse engagement, and patient outcomes.

The study’s limitations include its qualitative 
nature and focus on freelance nurses in Italy, which 
may not be generalizable to other contexts. Although 

data saturation was reached, the sample size and 
geographic scope were limited, potentially affecting 
the diversity of experiences captured. Additionally, 
participants might not fully recall all instances of 
MNC. Future research should use larger samples, and 
mixed method approaches to validate these findings.

The study highlights significant gaps in public 
nursing care, often filled by freelance nurses. 
Improving clinical practice requires greater flexibility 
and continuity in home care services. Public health 
services should extend operating hours and increase 
nursing availability during evenings and weekends. 
Comprehensive training and support for new and less 
experienced nurses could reduce MNC. Strengthening 
collaboration between public and private services 
and actively involving families in patient care are 
essential.

This study provides a foundation for further research 
on MNC in home settings, especially from freelance 
nurses’ perspectives. Investigating organizational 
models like family-centred care and extended home 
visits could reduce MNC. Additionally, quantitative 
research is needed to measure MNC prevalence from 
patients’ and families’ perspectives. Future studies 
should explore the impact of socioeconomic factors 
on access to care and the long-term outcomes of 
fragmented care.

Riassunto

Dietro le porte chiuse: gli infermieri liberi professionisti e la 
realtà delle cure infermieristiche perse nell’assistenza domici-
liare italiana. Nuove prospettive da uno studio fenomenologico 
descrittivo

Background. Il termine ‘Missed Nursing Care’ (MNC) si riferisce 
a qualsiasi aspetto dell’assistenza infermieristica che non viene ero-
gato, viene erogato parzialmente o viene ritardato. Le MNC hanno 
conseguenze negative significative, tra cui esiti avversi per i pazienti, 
rischi per la sicurezza e diminuzione della soddisfazione lavorativa. 
Sebbene ampiamente studiate negli ospedali, nei contesti di assistenza 
domiciliare le MNC rimangono poco esplorate, specialmente in Italia. 
Questo studio si propone di esplorare il fenomeno della MNC nei 
servizi di assistenza domiciliare italiani, documentando e analizzando 
le esperienze vissute dagli infermieri freelance, con particolare atten-
zione alle caratteristiche, ai fattori influenti e alle conseguenze della 
MNC, così come percepite da questi professionisti sanitari.

Disegno dello studio. È stato condotto uno studio fenomenologico 
descrittivo.

Metodi. Utilizzando il campionamento a palla di neve 12 infer-
mieri italiani liberi professionisti sono stati reclutati e intervistati da 
novembre 2022 a febbraio 2023. La raccolta dei dati si è basata su in-
terviste approfondite, trascritte e analizzate utilizzando il framework 
fenomenologico di Giorgi. Il report dello studio è stato redatto in 
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base alla checklist COREQ-32 per la ricerca qualitativa.
Risultati. L’analisi tematica ha rivelato quattro temi principali: 

dimensioni delle MNC, sfide organizzative, conseguenze delle MNC 
e collaborazione famiglia-infermiere. Gli infermieri liberi profes-
sionisti hanno frequentemente soddisfatto bisogni infermieristici 
di base e complessi non soddisfatti da altri servizi, evidenziando 
conseguenze cliniche, psicologiche ed economiche significative su 
pazienti e famiglie. Le criticità organizzative, come gli orari rigidi 
dei servizi pubblici e il personale insufficiente, sono state identi-
ficate come principali cause di MNC. Le famiglie hanno giocato 
un ruolo cruciale nella gestione dei bisogni insoddisfatti e nella 
collaborazione con gli infermieri liberi professionisti per garantire 
la continuità delle cure.

Conclusioni. Questo studio fornisce nuove indicazioni inerenti al 
fenomeno delle MNC nei contesti di assistenza domiciliare italiano, 
sottolineando il ruolo critico degli infermieri liberi professionisti nel 
colmare le lacune assistenziali. I risultati suggeriscono la necessità di 
cambiamenti sistemici per migliorare la flessibilità, la disponibilità di 
personale e l’integrazione dei servizi infermieristici pubblici e privati. 
Ulteriori ricerche, in particolare studi quantitativi, sono essenziali 
per convalidare questi risultati ed esplorare le implicazioni più ampie 
per la cura dei pazienti e gli esiti di salute. 

References

1.	 Kalisch BJ, Landstrom GL, Hinshaw AS. Missed nursing 
care: a concept analysis. J Adv Nurs. 2009 Jul;65(7):1509-
17. doi: 10.1111/j.1365-2648.2009.05027.x. Epub 2009 
May 9. PMID: 19456994.

2.	 Sochalski J. Is more better?: the relationship between nurse 
staffing and the quality of nursing care in hospitals. Med 
Care. 2004 Feb;42(2 Suppl):II67-73. doi: 10.1097/01.
mlr.0000109127.76128.aa. PMID: 14734944.

3.	 Ausserhofer D, Zander B, Busse R, Schubert M, De Geest 
S, Rafferty AM, et al; RN4CAST consortium. Prevalence, 
patterns and predictors of nursing care left undone in Euro-
pean hospitals: results from the multicountry cross-sectional 
RN4CAST study. BMJ Qual Saf.2014 Feb; 23(2):126-35. 
doi: 10.1136/bmjqs-2013-002318. Epub 2013 Nov 10. 
PMID: 24214796.

4.	 Jones TL, Hamilton P, Murry N. Unfinished nursing care, 
missed care, and implicitly rationed care: State of the sci-
ence review. Int J Nurs Stud. 2015 Jun;52(6):1121-37. doi: 
10.1016/j.ijnurstu.2015.02.012. Epub 2015 Feb 23. PMID: 
25794946.

5.	 Phelan A, McCarty S. Missed Care: Community Nursing 
in Ireland. Dublin: University  College Dublin and the 
Irish Nurses and Midwives Organisation, 2016. Available 
from: https://www.justeconomics.co.uk/uploads/reports/
Just-Economics-Missed-Care-in-the-Community-Report.
pdf [Last accessed: 2024 October 7].

6.	 Organisation for Economic Co-operation and Develop-
ment (OECD). Health at a Glance 2021: OECD Indicators. 
OECD Publishing, Paris. 2022. Available from: https://doi.
org/10.1787/ae3016b9-en [Last accessed: 2024 October 
7].

7.	 World Health Organization (WHO). Ageing and health. 

2022. Available from: https://www.who.int/news-room/
fact-sheets/detail/ageing-and-health [Last accessed: 2024 
October 7].

8.	 World Health Organization (WHO). World health statistics 
2022: monitoring health for the SDGs, sustainable devel-
opment goals. 2022. Available from: https://www.who.int/
publications/i/item/9789 [Last accessed: 2024 October 7].

9.	 Boniol M, Kunjumen T, Nair TS, Siyam A, Campbell J, 
Diallo K. The global health workforce stock and distribution 
in 2020 and 2030: a threat to equity and ‘universal’ health 
coverage? BMJ Glob Health. 2022 Jun;7(6):e009316. doi: 
10.1136/bmjgh-2022-009316. PMID: 35760437; PMCID: 
PMC9237893.

10.	 Decreto Ministeriale (DM) 23 maggio 2022, n. 77. Rego-
lamento recante la definizione di modelli e standard per lo 
sviluppo dell’assistenza territoriale nel Servizio sanitario 
nazionale. GU [Official Gazette of Italian Republic] n.144 
del 22-06-2022. Available from: https://www.gazzettauf-
ficiale.it/eli/id/2022/06/22/22G00085/SG [Last accessed: 
2024 October 7].

11.	 Standing Council on Health. National Primary Health Care 
Strategic Framework. Canberra: Commonwealth of Austra-
lia, 2013. Available from: http://www.health.gov.au/internet/
main/publishing [Last accessed: 2024 October 7].

12.	 Ministero della Salute - Agenzia Nazionale per i Servizi 
Sanitari Regionali. Programma Nazionale Esiti (PNE). 
Available from: https://pne.agenas.it/home [Last accessed: 
2024 August 29].

13.	 Caponnetto V, Dante A, El Aoufy K, Melis MR, Ottonello G, 
Napolitano F, et al. Community health services in European 
literature: A systematic review of their features, outcomes, 
and nursing contribution to care. Int Nurs Rev. 2024 Jul 
29. doi: 10.1111/inr.13033. Epub ahead of print. PMID: 
39073363.

14.	 Recio-Saucedo A, Dall’Ora C, Maruotti A, Ball J, Briggs 
J, Meredith P, et al. What impact does nursing care left 
undone have on patient outcomes? Review of the litera-
ture. J Clin Nurs. 2018;27(11-12):2248-59. doi: 10.1111/
jocn.14058. Epub 2017 Oct 16. PMID: 28859254; PMCID: 
PMC6001747.

15.	 Nantsupawat A, Poghosyan L, Wichaikhum OA, Kunavikti-
kul W, Fang Y, Kueakomoldej S, et al. Nurse staffing, missed 
care, quality of care and adverse events: A cross-sectional 
study. J Nurs Manag. 2022 Mar;30(2):447-54. doi: 10.1111/
jonm.13501. Epub 2021 Nov 26. PMID: 34719833; PMCID: 
PMC9017335.

16.	 Amrolahi-Mishavan F, Emami-Sigaroudi A, Jafaraghaee 
F, Shahsavari H, Maroufizadeh S. Factors affecting missed 
nursing care in hospitals: A scoping review. Health Sciences 
Review. 2022;4:100053. doi: 10.1016/j.hsr.2022.100053.

17.	 Mainz H, Tei R, Andersen KV, Lisby M, Gregersen M. Prev-
alence of missed nursing care and its association with work 
experience: A cross-sectional survey. Int J Nurs Stud Adv. 
2024 Mar 27;6:100196. doi: 10.1016/j.ijnsa.2024.100196. 
PMID: 38746807; PMCID: PMC11080405.

18.	 Papathanasiou I, Tzenetidis V, Tsaras K, Zyga S, Mal-
liarou M. Missed Nursing Care; Prioritizing the Patient’s 



434 A. Dante et al.

Needs: An Umbrella Review. Healthcare (Basel). 2024 Jan 
16;12(2):224. doi: 10.3390/healthcare12020224. PMID: 
38255111; PMCID: PMC10815730.

19.	 Senek M, Robertson S, Ryan T, Sworn K, King R, Wood 
E, et al. Nursing care left undone in community settings: 
Results from a UK cross-sectional survey. J Nurs Manag. 
2020 Nov;28(8):1968-74. doi: 10.1111/jonm.12995.Epub 
2020 Mar 30. PMID: 32147888.

20.	 Matua GA, Van Der Wal DM. Differentiating between 
descriptive and interpretive phenomenological research 
approaches. Nurse Res. 2015 Jul;22(6):22-7. doi: 10.7748/
nr.22.6.22.e1344. PMID: 26168810.

21.	 Polit DF, Tatano Beck C. Fondamenti di Ricerca infermieri-
stica. Vol.1, Italian 1st ed. Milan: McGraw-Hill Education; 
2014.

22.	 Giorgi A. The theory, practice, and evaluation of the 
phenomenological method as a qualitative research pro-
cedure. J Phenomenol Psychol. 1997;28(2):235-60. doi: 
10.1163/156916297X00103.

23.	 Wertz F, Giorgi A. The descriptive phenomenological 
method in psychology: A modified Husserlian approach. 
1st ed.  Pittsburgh, PA: Duquesne University Press; 2009.

24.	 Tong A, Sainsbury P, Craig J. Consolidated criteria for re-
porting qualitative research (COREQ): a 32-item checklist 
for interviews and focus groups. Int J Qual Health Care.  
2007 Dec;19(6):349-57. doi: 10.1093/intqhc/mzm042. Epub 
2007 Sep 14. PMID: 17872937.

25.	 Patton MQ. Qualitative research & evaluation methods: 
Integrating theory and practice. 4th ed. Thounsand Oaks, 
CA: Sage publications; 2014.

26.	 Benner P. L’eccellenza nella pratica clinica dell’infermie-
re: l’apprendimento basato sull’esperienza. Italian 1st ed. 
Milan: McGraw-Hill Education; 2003.

27.	 Spiegelberg H. Phenomenology through vicarious experi-
ence. Doing phenomenology: Essays on and in phenomenol-
ogy. 1a ed. The Hague: Springer; 1975.

28.	 Speziale HS, Streubert HJ, Carpenter DR. Qualitative re-
search in nursing: Advancing the humanistic imperative. 5th 
ed. Philadelphia: Lippincott Williams & Wilkins; 2011.

29.	 Guba EG. Criteria for assessing the trustworthiness of 
naturalistic inquiries. ECTJ. 1981;29(2):75-91. https://doi.
org/10.1007/BF02766777.

30.	 Bagnasco A, Alvaro R, Lancia L, Manara DF, Rasero L, 
Rocco G, et al. Working conditions, missed care and patient 
experience in home care nursing in Italy: An observational 
study. Public Health Nurs. 2024 Jul-Aug;41(4):709-22. doi: 
10.1111/phn.13320. Epub 2024 May 6. PMID: 38708563.

31.	 Glorioso V, Subramanian SV. Equity in access to health care 
services in Italy. Health Serv Res. 2014 Jun;49(3):950-70.
doi: 10.1111/1475-6773.12128. PMID: 24949515; PMCID: 
PMC4231580.

32.	 World Health Organization (WHO). Thirteenth general 
programme of work, 2019–2023: promote health, keep 
the world safe, serve the vulnerable. 2019. Available from: 
https://www.who.int/publications/i/item/thirteenth-general-
programme-of-work-2019-2023. [Last accessed: 2024 
October 7].

33.	 Birkhäuer J, Gaab J, Kossowsky J, Hasler S, Krummenacher 
P, Werner C, et al. Trust in the health care professional and 
health outcome: A meta-analysis. PloS One. 2017 Feb 
7;12(2):e0170988. doi: 10.1371/journal.pone.0170988. 
PMID: 28170443; PMCID: PMC5295692.

34.	 Phelan A, McCarthy S, Adams E. Examining missed care 
in community nursing: A cross section survey design. J 
Adv Nurs. 2018 Mar;74(3):626-36. doi: 10.1111/jan.13466. 
Epub 2017 Oct 30. PMID: 28960457.

35.	 Longhini J, Papastavrou E, Efstathiou G, Andreou P, Stem-
mer R, Ströhm C, et al. Strategies to prevent missed nursing 
care: An international qualitative study based upon a positive 
deviance approach. J Nurs Manag. 2021 Apr;29(3):572-
83. doi: 10.1111/jonm.13176. Epub 2020 Nov 3. PMID: 
33090604.

36.	 Kokorelias KM, Gignac MA, Naglie G, Cameron JI. To-
wards a universal model of family centered care: a scoping 
review. BMC Health Serv Res. 2019 Aug 13;19:564. doi: 
10.1186/s12913-019-4394-5. PMID: 31409347; PMCID: 
PMC6693264.

37.	 Lloyd B, Elkins M, Innes L. Barriers and enablers of patient 
and family centred care in an Australian acute care hospital: 
Perspectives of health managers. Patient Exp J. 2018 Nov 
6;5(3):55-64. doi: 10.35680/2372-0247.1270.

38.	 Mohammadi N, Seyedfatemi N, Hashemi S. Hindrances 
to the implementation of family-centered care approach: a 
grounded theory study. RLH. 2020 Jul 20;15(3):170-176. 
doi: 10.5281/zenodo.4079077.

Corresponding author: prof. Loreto lancia, department of Life, Health and Environmental Sciences, University of L’Aquila, Via Giuseppe 
Petrini, L’Aquila 67100, Italy 
e-mail: loreto.lancia@univaq.it



1Department of Public Health and Infectious Diseases, Sapienza University of Rome, Rome, Italy

Mediterranean diet pattern behaviors and related socio-demographic 
factors in a sample of nurses: results of an observational study in 
Italy

David Shaholli1, Francesco De Lucia1, Carolina Ferrante1, Luca Moretti1, Francesca Vezza1,
Vanessa India Barletta1, Rosario Andrea Cocchiara1, Giuseppe La Torre1

Keywords: Nurses; mediterranean diet; dietary behaviors; nutritional education
Parole chiave: Infermieri; dieta mediterranea; comportamenti alimentari; educazione alimentare

Abstract 

Backgound. Interest in the dietary habits of healthcare professionals, particularly nurses, has increased in recent years. Nurses 
play a key role in promoting healthy habits among patients, yet often struggle to maintain a balanced diet due to the demanding 
nature of their profession.
Study Design. Cross-sectional.
Methods. The sample identified consisted of working students who attend the master’s degree course in “Nursing and Midwifery 
Sciences” at the University of Rome “La Sapienza” and nurses inscribed in several Italian nurses’ groups on Facebook, like “Infermiere 
professionista della salute”, “Infermieri attivi”, “Infermieri di Roma e Provincia” and “Infermieri Roma”. A snowball sampling was 
used. This observational study was carried out from May to September 2020 through an online platform, and explores the dietary 
habits of 549 nurses, examining correlations between eating behaviors (Mediterranean Diet Score) and work conditions, such as 
shift patterns, work hours, and contract types.
Results. The Mediterranean Diet Score had a mean value of 7.50 (SD = 1.69). Results show that 90.2% of participants can take 
short breaks (5-10 minutes) for meals, although stress often affects the quality of these breaks. Nurses with permanent contract 
(β = 0.098; p = 0.021) and part-time schedules (β = 0.106; p = 0.012) reported healthier eating habits and greater adherence to 
the Mediterranean diet.
Conclusions. The findings highlight the need for improved access to healthy food during long shifts and the implementation of 
nutritional education programs to support healthier eating habits among nurses.
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Introduction

Nurses represent the largest group of health 
professionals. Several studies have shown that this 
group of workers is often not inclined to follow a 
healthy diet (1,2). Not following a healthy diet can lead 
to overweight and obesity and, as a result, to an increase 
of the risk of disease and a reduction of productivity 
(2,3). In the last few years, some articles have focused 
on health professionals working conditions and their 
health state, especially concerning their eating habits 
at work. Particularly, these studies analyzed and 
investigated the cause-effect relationships between 
these two aspects (4). In addition, there’s evidence 
of several causes of a high stress level linked to poor 
meal organization (5).

Due to the nature of their profession, nurses should 
be considered, by the public, as healthy role models 
(6,7). For this to happen, they must be the first to have 
satisfactory health conditions (2). On the contrary, 
it appears that nurses seldom follow a proper diet at 
work. In fact, during work shifts, their priority is to 
assist patients’ requests in ways and times required 
by the situation. Shift work is usually associated 
with irregular meal consumption: lower intake of full 
meals, lower appetite, lower satisfaction in eating 
and consumption of high-calorie meals, with a high 
content of simple carbohydrates (1,8,9). The score 
of the Mediterranean diet may represent a relevant 
factor in influencing the quality of employees’ diet: 
it refers to a dietary profile commonly available in 
the Mediterranean regions (10), in association with 
adequate and regular physical activity (11). The 
Mediterranean diet may reduce the physiological 
effects of stress and promote healthy aging (12). It has 
also been demonstrated to have significant effects on 
cardiovascular diseases (13). Problems such as a high 
risk of overweight and diabetes, which often relates 
to lower work efficiency, due to continuous absences 
or leave or even abandonment of premature work, are 
closely linked to a poor-quality diet (2).

Obesity is widespread among nurses who work 
for more than 40 hours a week. As a result, nurses’ 
weight gain leads to several issues, such as fatigue and 
slowdown in the workplace. Among other negative 
effects, work shifts also negatively affect melatonin 
production, which influences metabolism and 
digestion processes (14). Furthermore, there is also a 
close correlation between their poor health, their bad 
eating habits and their efficiency in the workplace. In 
this way, their intrinsic role of assistance and health 
promoters could be lost and all these aspects could 

have a negative impact on nurses’ lifestyle habits 
(15).

However, until now, surprisingly, no study has been 
carried out in Italy on the Mediterranean diet pattern 
behaviors among nurses, that can be considered the 
home of the Mediterranean diet. So, our aim was to 
evaluate what are the dietary behavior (adeherence to 
Mediterranean Diet) of a sample of nurses and to find 
socio-demographic factors that have an influence on 
this behavior.

Methods

The sample identified consisted of working students 
who attend the master’s degree course in “Nursing 
and Midwifery Sciences” at the University of Rome 
“La Sapienza” (120 students) and nurses inscribed 
in several Italian nurses’ groups on Facebook, like 
“Infermiere professionista della salute”, “Infermieri 
attivi”, “Infermieri di Roma e Provincia”, “Infermieri 
Roma” (22,440 health professionals). In the first case, 
all the students answered, while in the second case a 
snowball sampling was used. We stopped sampling 
after three waves of remind.

Inclusion conditions were: being a nurse or 
midwifery; working for a public or private healthcare 
facility. On the other hand, exclusion criteria were: 
being retired, working as a freelancer.

They filled in a questionnaire of 50 items to investigate 
their eating behavior and possible correlations with 
workflow and shifts (see appendix). This questionnaire 
was available using a Google form, and its web address 
was sent to all the master students and posted on the 
Facebook groups. For all questions mandatory answers 
were required.

The questionnaire was specifically designed for 
nurses and it consists of four parts: 

- the first part concerns personal data (gender, age, 
marital status, number of children, level of training, type 
of contract, area of work and working hours); 

- the second part concerns eating habits in the 
workplace (hunger during the shift, the possibility 
of taking breaks, free supply of food and water from 
the company, what food the nurses eat and how many 
times a week, how much working time affects eating 
habits) and weekly consumption of the 12 elements that 
constitutes the Mediterranean diet, using an already 
validated questionnaire (16); 

- the third part concerns safety and characteristics 
of work (weight loss or gain, episodes of energy loss, 
eating properly); 
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- the fourth part concerns the suggestions: in this 
part, the workers are asked to do the most urgent things 
to improve working conditions.

The whole process od devopment of the 
questionnaire was carried out involving two 
professional dietitians.

The questionnaire was administered from May 
to September 2020 through an online platform. 
The participation was anonymous and voluntary. 
Concerning Ethical considerations, data privacy 
and confidentiality were assured since no personal 
data was collected. Moreover, for answering no 
email address was required. Informed consent was 
collected ensuring participants know the survey’s 
purpose at the beginning of the Google form. 

Statistical Analysis

All analyses were performed using IBM SPSS 
software for Windows (Statistical Package for the 
Social Sciences, Version 27). The following steps 
describe in detail the procedures used to analyse the 
data:

For quantitative variables, median, minimum 
and maximum values were calculated to provide an 
overview of the distribution of the data. For categorical 
variables, absolute frequencies and percentages 
were calculated to understand the distribution of 
sociodemographic and occupational characteristics 
in the sample.

We calculated the Mediterranean diet (MD) 
adherence score as follows: for each of the 11 items we 
applied 1 point for the adherence to MD, and 0 point 
for non adherence to the MD. Finally we added up 
the items, with a minimum score of 0 and a maximum 
of 12, according to the method developed by Mead et 
al in 2006 (16). 

Non-parametric tests were used to examine 
changes in key variables (such as the Mediterranean 
diet adherence score). In particular, the Wilcoxon 
signed ranks test was used to compare any differences 
in the variables pre- and post-period. The difference 
between the variables measured before and after 
(e.g. changes in the Mediterranean diet score) was 
calculated to obtain the delta variable (Δ), denoted 
as ΔDiet Score.

For comparisons between two groups, the Mann-
Whitney U-test was applied, while for comparisons 
between more than two groups, the Kruskal-Wallis 
test was used. These non-parametric tests were chosen 
to handle possible non-normal distributions of the 

variables in the sample.
Spearman’s rank correlation coefficient was 

calculated to estimate the direct or indirect relationship 
between variables such as age, number of children, 
perceived impact of working hours on eating habits 
and Mediterranean diet score.

Multivariate linear regression models were 
developed using the stepwise method with backward 
elimination of non-significant variables (p < 0.05). The 
dependent variables included the Mediterranean diet 
score (ΔDiet Score), while the independent variables 
were demographic and job characteristics such as 
gender, age, job role, contract type and perceived job 
stress.

The results of the models were presented using 
standardised beta coefficients (β) and p-values 
to indicate the strength and significance of the 
relationships between variables. Additional regression 
models were created by stratifying the analysis 
by gender and age (groups < 52 years and ≥ 
52 years) to assess possible modifying effects. 
The goodness of fit of the different linear regression 
models was assessed using the coefficient of 
determination (R²). A higher R² value indicates a 
better ability of the model to explain the variability 
in the dependent variable. The significance threshold 
was set at p < 0.05 for all analyses.

Results

This study involved a sample of 549 nurses, of 
whom 85.8% were women and 14.2% were men. The 
participants’ ages ranged from 22 to 65 years, with 
a mean age of 38.22 years and a median age of 35 
years. In terms of marital status, 56.5% were married 
or cohabiting, whereas 43.5% were single, separated, 
divorced, or widowed. Employment data indicated that 
17.5% had a self-employed status, VAT registration, 
or a fixed-term contract, while 82.5% held permanent 
contracts. Of these, 94.5% worked full-time, whereas 
5.5% were part-time employees.

The nurses were classified based on their work 
area, with 38.2% assigned to medical units, 25.6% 
to surgical units, 22.4% to emergency/intensive care, 
and 13.8% to service departments. Regarding shift 
patterns, 68.7% of participants worked rotating shifts, 
including night shifts, whereas 31.3% followed a fixed 
schedule or were on-call.

A significant proportion of participants (29.5%) 
reported experiencing hunger during their shifts, 
while 66.1% occasionally felt hungry, and 4.4% did 
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not experience hunger at work. Meal breaks were 
reportedly available to 90.2% of the nurses, typically 
lasting between 5 and 10 minutes. However, 40.1% 
indicated that their ability to take a break depended on 
workload and stress levels. In terms of meal choices, 
53.4% consumed home-prepared food, while 14.4% 
relied on ready-made meals. Only 14.2% adhered to 
specific dietary regimens, including vegetarian, vegan, 
pescatarian, Mediterranean, lactose-free, gluten-free, 
ketogenic, low-calorie, and protein-based diets.

Nearly half of the participants (46.6%) reported 
consuming snacks compulsively in response to stress. 
Furthermore, 40.1% indicated that their eating habits 
were significantly influenced by their work schedules, 
while 33% perceived a high level of influence, 19.3% 
reported a moderate impact, and only 7.7% considered 
their dietary choices to be largely unaffected by their 
work conditions. In addition, 27.5% stated that food 
offered by patient families influenced their diet, 
whereas 39.6% reported no impact. Since starting 
their careers, 41% of nurses experienced weight gain, 

while 18.9% reported weight loss.
78% can drink at work in any place and 23.3% 

claim to drink enough. More specifically 70.1% are 
supplied with bottled drinking water. During the night 
shift and shifts over 6 hours only 6% of respondents 
are supplied with food by the company in which they 
work. 56.1% of the sample has breakfast after the 
night shift and 15.8% assume more calories before 
starting the shift. 40.1% of the sample state that eating 
habits are fully influenced by work shifts, 33% say 
that it is very influenced, 19.3% think that work affects 
enough and only 7.7% think that work affects little or 
no eating habits.

27.5% of nurses state that food brought by parents 
of patients can affect their eating habits, while 39.6% 
say that they do not. 41% of the sample say they have 
had weight gain since working, while 18.9% say they 
have lost weight since working.

Each participant was asked if and how many times 
a week he consumed certain foods to investigate 
adherence to the Mediterranean diet: bread, pasta, 

Figure 1  -  Number of times the sample usually eats main foods in a week



439Dietary behaviors of a sample of nurses

legumes, fruits, vegetables, red meats, white meats, 
cheeses, fish, sweets and extra virgin olive oil (Figure 
1). The Mediterranean Diet Score had a mean value of 
7.50 (SD = 1.69), with a normal distribution observed 
among the participants.

The study also assessed the willingness of nurses to 
participate in employer-provided educational programs 
on stress-related eating disorders. The findings 
indicated that 15% would attend weekly, 13% would 
attend twice per month, 30% would attend monthly, 
27% would participate up to five times annually, and 
14.8% expressed no interest in attending such programs. 
When asked about their perception of dietary adequacy 
given their work conditions, responses varied: 5.3% 
believed they ate appropriately, 17.9% reported eating 
well, 41% considered their diet moderately adequate, 
22% perceived their diet as insufficient, and 13.8% felt 
they did not eat correctly at all.

Univariate analysis
The Mediterranean diet score data are normally 

distributed, with a mean of 7.50 (standard deviation 
= 1.692).

Table 1 shows the means, standard deviations 
and significance of the variables gender, working 
environment, educational qualification, time schedule 
and type of contract.

Bivariate analysis
The correlation contains information about the 

force and direction of a linear relationship between 
two variables. The correlation coefficient r may 
assume values between -1 and 1. Positive values 

indicate the existence of a positive linear correlation; 
negative values indicate a negative correlation; 0 
indicates no correlation.

The correlations between the variables “age”, 
“number of children”, “how much do you think your 
habits are affected by working hours?” and “in your 
opinion, given how difficult your work is, do you feed 
properly?” are shown in Table 2.

There is a statistically significant correlation 
between the score of the Mediterranean diet and the 
influence that working hours have on the eating habits 
of nurses.

Moreover, there is a significant correlation between 
the Mediterranean diet score and “In your opinion, 
given how hard your job is, do you feed yourself 
properly?” Those who think they’re eating properly 
actually do.

Multivariate analysis
The variables included in the Regression Model 

are gender, age in years, the medical area, Emergency 
and Services, the type of Contract (determined or 
indeterminate), the Hours regime (part-time/full-
time), “How much do you think your habits are 
influenced by working hours?”.

In the full model, which is the first step, all these 
variables are included. We observe in Table 3 the beta 
standard with relative significance P for each variable 
considered.

In the following steps, non-significant variables are 
removed from the model. In the last step, the stepwise 
model, only the statistically significant variables 
remain.

Table 1  -  Results of the univariate analysis

Variable Mean (SD) p

Gender Male 7.5949 (1.53)
0.580

Female 7.4809 (1.71)

Workplace Internal Medicine wards 7.4673 (1.56)

0.139
Emergency department 7.6794 (1.82)

Surgery wards 7.2143 (1.71)

Services 7.6522 (1.73)

Qualification Diploma of professional nurse 7.6324 (1.67)

0.477University diploma 7.5952 (1.78)

Bachelor’s degree 7.4367 (1.68)

Time schedule Full time 7.4528 (1.69)
0.010

Part-time 8.2667 (1.38)

Contract type Determined 7.1563 (1.73)
0.030

Indeterminate 7.5695 (1.67)
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Table 2  -  Analysis of the correlation coefficients of the quantitative variables

Score_
Mediterranean_
Diet

Age in years Number of
children

How much do you think 
your habits are affected by 
working hours?

In your opinion, given how 
hard your job is, do you feed 
yourself properly?

Score_
Mediterranean_
Diet

Pearson’s
correlation

1 0.036 0.009 -0.116** 0.200**

P 0.406 0.841 0.007 0.001

Age in years Pearson’s
correlation

0.036 1 0.562** -0.137**  0.091*

P 0.406 0.001 0.001 0.032

Number of children Pearson’s
correlation

0009 0.562** 1 -0.004 -0.016

P 0.841 0.001 0.927 0.711

How much do you 
think your habits are 
affected by working 
hours?

Pearson’s
correlation

-0.116** -0.137** -0.004 1 -0.260**

P 0.007 0.001 0.927 0.001

In your opinion, gi-
ven how hard your 
job is, do you feed 
yourself properly?

Pearson’s
correlation

0.200** 0.091* -0.016 -0.260** 1

p 0.001 0.032 0.711 0.001

**. The correlation is significant at level 0.01 (two queues).

*. The correlation is significant at level 0.05 (two queues).

Table 3  -  Results of the multivariate analysis

A) Gender: M – W Full Model Stepwise Model

β – standard (p) β – standard (p)

Female -0.033 (0.446)

Age in years -0.026 (0.596)

How much do you think your habits are affected by working hours? -0.115 (0.009) -0.110 (0.009)

Medical area 0.082 (0.153)

Emergency 0.115 (0.36)

Services 0.085 (0.121)

Time schedule: part_time 0.105 (0.015) 0.106 (0.012)

Contract type: Indeterminate 0.083 (0.073) 0.098 (0.021)
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Table 3 shows that the statistically significant 
variables are:

“How much do you think your habits are affected by 
working hours?”, with a standard beta value of -0.110 
and a significance p = 0.009.

Time schedule (part-time), with a standard beta of 
0.106 and p = 0.012 and finally the type of contract with 
a beta standard of 0.083 and p = 0.021.

Following the analysis, it appears that the statistically 
significant variables are: 

- “Considering how tiring your job is, do you feed 
yourself properly?”, awareness of eating properly is 
associated with the Mediterranean diet score;

- Part-time schedule, if the worker is part-time, he 
has more time to prepare healthy foods;

- The type of contract: a worker with an open-ended 
contract has a more correct behavior than someone with 
other types of contract.

Discussion

The purpose of this paper is to evaluate the 
relationships between nurses’ eating habits, particularly 
their adherence to the Mediterranean diet, and their 
role within hospitals, through a 50-item questionnaire 
structured specifically for nurses. 

In our sytudy, the Mediterranean diet score was 
higher than that found in nurses in Spain (17,18) or 
Greece (19), Israel (20) and USA (21).

Nurses have been considerd, among the health 
professionals, those who have the most stressful 
healthcare activity. However, regular lifestyle, i.e., 
eating and physical activity, can be helpful to live 
better (22).

Gender, type of studies and education do not 
significantly impact nurses’ eating habits. In terms of 
workplace, there are also no major differences between 
the areas identified except for the emergency area 
where the situation is slightly better, and this is in line 
with research carried out in different countries (23).

Significant, however, are the variables related to 
contract type: workers with permanent contracts eat 
more correctly than others, as do part-time workers 
who have more time to prepare healthy foods for 
themselves.

The greatest difficulties in eating well, as perceived 
by our sample, relate to the organizational aspects of 
work. To the question “How much do you think your 
habits are affected by working hours?” only 7.7% 
of respondents think that working hours affect their 
eating habits little or not at all, for all others it affects 

them to varying degrees and as the perception of the 
weight of working hours on eating habits increases 
(40% absolutely yes, 33% very much, 19.3 quite a 
bit) the Mediterranean Diet score decreases.

In addition, during night shifts and day shifts longer 
than 6 hours, only 6% of respondents report receiving 
food from the company and 90.2% report having a 
break to eat generally of 5-10 minutes, between care 
needs.

To improve nurses’ eating habits, contract 
stabilization (nurses on permanent contracts eat better) 
and new recruitment to increase staff strength and 
decrease workload would be desirable. Companies 
should also provide full, healthy meals to workers who 
work shifts longer than 6 hours and ensure adequate 
breaks for their consumption. The inclusion of healthy 
snacks in vending machines would also help.

To improve nurses’ adherence to the Mediterranean 
diet, it might also prove useful to organize nutrition 
education courses in which most respondents were 
willing to participate (only 14.8% would prefer to 
engage in other activities).

Our study enrolled a total of 549 participants in 
the period from May to September 2020, during 
the Sars-Cov2 pandemic, elements that represent 
limitations to our study. To confirm and validate our 
results, future similar studies with a larger sample size, 
a longer follow-up period, and outside the pandemic 
emergency context would be desirable.

The administration of the questionnaire studied 
how a sample of nurses feeds, taking information on 
personal data (age, title, type of contract and schedule), 
dietary habits during work and the characteristics and 
safety of work. 

No significant differences were found between 
males and females, type of studies and post-basic 
training. As for the field of work, there are no big 
differences between the four identified areas (medical 
area, emergency surgical area and services), we see 
a slightly better situation in the area of emergencies 
and services. There is a correlation between the type 
of contract or the part-time or full-time schedule and 
the Mediterranean diet: it was found that nurses who 
have a permanent employment contract feed more 
adequately as well as those working part-time. From 
these results we can see that all variables that have a 
significant correlation with the Mediterranean diet are 
related to work nurses say they have no time. 

Taking into consideration the variable “How much 
do you think your habits are influenced by working 
hours?” it is seen that this belief decreases the score 
of the Mediterranean diet.
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Also, when asked “How much do you think your 
habits are affected by working hours?”, most workers 
respond that working hours and shifts affect how 
they eat. It would be useful to hold or in any case 
to increase courses in food education for nurses, to 
provide healthy food on the farm for long shifts, to 
allow adequate breaks for snacks, try to organize work 
to reduce stressful interruptions during breaks.

These findings align with previous research 
indicating that shift work and irregular schedules 
negatively impact dietary habits among healthcare 
professionals. Studies suggest that rotating shifts 
and long working hours lead to poor adherence to 
healthy diets, including the Mediterranean diet, as 
they contribute to irregular meal times, increased 
consumption of processed foods, and decreased 
intake of fresh produce (24,25). Moreover, stress and 
workload in hospital settings have been associated 
with unhealthy eating behaviors, which can ultimately 
affect the overall well-being and performance of 
healthcare workers (26). Therefore, interventions such 
as structured meal breaks and improved availability 
of nutritious food options at the workplace have been 
proposed as potential strategies to mitigate these 
effects (27).

The results of this study are positive. We observe 
that the nurses of the sample in question feed correctly 
on average. The eating habits of Italian nurses can be 
assimilated into the Mediterranean diet, even if they 
are not explicitly classified as such. However, it is 
important to acknowledge the strengths and practical 
implications of these findings. The study highlights 
the importance of employment stability in promoting 
healthier eating habits among nurses, suggesting that 
policies aimed at increasing permanent employment 
opportunities and reducing excessive workloads 
could have a positive impact on dietary choices. 
Additionally, the willingness of most respondents to 
participate in nutrition education programs indicates 
a feasible strategy for improving dietary adherence 
among healthcare professionals.

This paper, though, is not exempt from research 
limitations, such as the low sample size or potential 
under-reporting due to possible omissions by nurses. 
Since the questionnaire was administered online, 
the researcher could not ensure the accuracy of self-
reported data. Additionally, the study was conducted 
during the peak of the COVID-19 pandemic, a period 
characterized by extreme workload and psychological 
stress among healthcare workers, which may have 
influenced responses and dietary behaviors. These 
factors introduce potential biases related to self-

reporting and external stressors that may not be 
present in normal working conditions. It would also be 
interesting to assess how shift work and contract type 
affect the eating habits of other healthcare professionals. 
Future research should focus on expanding the 
sample size and including healthcare workers from 
different settings and professional categories to 
obtain a more comprehensive understanding of the 
relationship between work conditions and dietary 
habits. Furthermore, longitudinal studies with follow-
up assessments could provide more robust evidence 
on the long-term effects of work schedules on dietary 
adherence.

Another limitation is that the research was 
conducted over a short time and during the most acute 
phase of the coronavirus emergency. Evaluating the 
long-term effects of these findings through follow-
up studies would be valuable. Further research and 
experimental studies are necessary to validate these 
results and ensure that healthcare professionals have 
greater protection in terms of working shifts and 
contract stability, ultimately improving their dietary 
habits, well-being, and productivity.
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Riassunto

Aderenza alla dieta mediterranea e relativi fattori socio-de-
mografici in un campione di infermieri: risultati di uno studio 
osservazionale in Italia

Introduzione. Negli ultimi anni è aumentato l’interesse per le 
abitudini alimentari degli operatori sanitari, in particolare degli 
infermieri. Gli infermieri svolgono un ruolo fondamentale nella 
promozione di abitudini sane tra i pazienti, ma spesso faticano a 
mantenere una dieta equilibrata a causa della natura impegnativa 
della loro professione.

Disegno dello studio. Trasversale.
Metodi. Il campione individuato era composto da studenti attivi 



443Dietary behaviors of a sample of nurses

che frequentano il corso di laurea magistrale in “Scienze infermie-
ristiche e ostetriche” presso l’Università di Roma “La Sapienza” e 
infermieri iscritti a diversi gruppi infermieristici italiani su Facebook, 
come “Infermiere professionista della salute”, “Infermieri attivi”, 
“Infermieri di Roma e Provincia” e “Infermieri Roma”. È stato 
utilizzato un campionamento a palla di neve. Questo studio osserva-
zionale è stato condotto da maggio a settembre 2020 attraverso una 
piattaforma online ed esplora le abitudini alimentari di 549 infermieri, 
esaminando correlazioni tra comportamenti alimentari e condizioni 
di lavoro, ed ha esaminato le abitudini alimentari (Punteggio della 
Dieta Mediterranea) di 549 infermieri, prendendo in considerazione le 
correlazioni tra i comportamenti alimentari e le condizioni di lavoro, 
come i turni, le ore di lavoro e i tipi di contratto.

Risultati. Il punteggio della Dieta Mediterranea ha avuto un valore 
medio di 7,50 (SD = 1,69).  I risultati mostrano che il 90,2% dei parte-
cipanti è in grado di fare brevi pause (5-10 minuti) per i pasti, anche se 
lo stress spesso influisce sulla qualità di queste pause. Gli infermieri 
con contratti a tempo indeterminato (β = 0,098; p = 0,021)  e orari 
part-time (β = 0,106; p = 0,012) hanno riportato abitudini alimentari 
più sane e una maggiore aderenza alla dieta mediterranea.

Conclusioni. I risultati evidenziano la necessità di migliorare 
l’accesso a cibi sani durante i turni di lavoro lunghi e di implemen-
tare programmi di educazione nutrizionale per sostenere abitudini 
alimentari più sane tra gli infermieri.
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APPENDIX

Self-report questionnaire specifically designed for nurses.

Part one: personal data

A) Gender: M – W G) Employment contract 
1.	 Indefinitely
2.	 Temporary
3.	 Co.co.Co
4.	 Other

B) Age: ___ H) Working time
1.	 full-time
2.	 part-time

C) State 
1.	 single/unmarried
2.	 separate/div.
3.	 Married/cohabiting
4.	 Widower

I) Clinical working environment
1.	 medical area
2.	 surgical area
3.	 emergency room
4.	 operating room
5.	 cancer area
6.	 outpatient area
7.	 critical area
8.	 paediatric area
9.	 administration

D) Number of children
1.	 0
2.	 1-2
3.	 >23.

L) How long have you worked for the current company?
1.	 less than 6 months
2.	 6-12 months
3.	 More than a year

E) Vocational qualifications
1.	 diploma of professional nurse 
2.	 Diploma 
3.	 Bachelor’s degree

M) Average weekly working hours: 
1.	 <20 hours
2.	 20-40 hours
3.	 >20 hours

F) Post-basic training
1.	 specialization
2.	 Admission to managerial functions
3.	 Master degree
4.	 D.A.I, ID, D.D.S.I
5.	 Master in nursing and midwifery
6.	 Other degree ------------------------

N) Typical working hours are:
1.	 Day shift
2.	 Afternoon shift
3.	 Night shift
4.	 Irregular shift per call
5.	 Shift rotation

Part two: eating habits at work

A) Are you hungry during working hours?
1.	 Yes, always
2.	 Sometimes
3.	 No 

B) Is it possible to take a break to eat or drink during working hours?
1.	 Yes
2.	 No 

C) If you answered “yes” to the previous answer, how long does it last?
1.	 -10 minutes
2.	 10 minutes
3. 	 Half an hour
4. 	 An hour or more 
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D) If I could answer the previous question: during the break, where are you allowed to eat?
1.	 In a fixed place, such as the kitchen or a room for the break
2.	 Where I want, just don’t get dirty
3.	 Outside the department where you work
4.	 Outside the facility where you work
5.	 Other_______________

E) Is it possible to drink in the workplace?
1. 	 Yes
2. 	 Only in the break room or kitchen
3. vDepends
4. 	 No 

F) If he answered the previous question in the affirmative, do you think you will hydrate enough at work?
1.	 Yes
2.	 Sometimes
3.	 No 
4.	 I can’t answer

G) Does the company provide free drinking water in the workplace?
1.	 Yes
2.	 No

H) Does the company provide free food and drinks for the night shift or long shift (> 6 hours)?
1.	 Yes, for both
2.	 Yes, but only for the night shift
3.	 Yeah, but only for the long shift
4.	 No
5.	 I can’t answer

I) On the farm where you work, is there a kitchenette where you can cook or heat food?
1.	 Yes
2.	 No

J) Is the room or kitchen where you take a break far from where you work?
1.	 Yes
2.	 No

K) If you answered the previous question “yes”, how much does it affect the possibility of taking a break?
1.	 Much
2.	 Little
3.	 By no means

L) Do you feel stressed and/or eat fast during your break?
1.	 Absolutely yes
2.	 Depends on the workload
3.	 Sometimes
4.	 No, I have time to eat stress-free
5.	 I can’t answer

M) How much time do you need to train colleagues in your work, to cover for yourself during the break?
1.	 A lot, even more reason why it’s hard to go on break
2.	 Depends on the workload
3.	 Takes little time
4.	 No, you don’t have to
5.	 I can’t answer

N) Is there a food and snack vending machine in your company that is open 24 hours a day?
1.	 Yes
2.	 No

O) Does the bar or machines provide healthy food in your company?
1.	 Yes
2.	 No
3.	 I can’t answer

P) In your company the bar or machines provide food for vegetarians, vegans, celiacs, diabetics, lactose intolerant?
1.	 Yes
2.	 No
3.	 I can’t answer



447Dietary behaviors of a sample of nurses

Q) How many times do you take snacks or high calorie drinks (chocolate bars, sugary drinks, sweets)?
1.	 once or more a day
2.	 2-3 times a week
3.	 Once a week
4.	 1-2 times a month
5.	 Never

A) Do you consider your work stressful? 
1.	 By no means
2.	 Somewhat
3.	 Quite
4.	 Much
5.	 Absolutely 

S) When you are stressed, is it easier for you to eat a snack?
1.	 Yes
2.	 No
3.	 I can’t answer

T) Can you bring food from home to your company?
1.	 Yes
2.	 No
3.	 I can’t answer

U) Do you have breakfast immediately when you get home after the night shift?
1.	 Yes
2.	 Sometimes
3.	 No

V) Before starting the shift, do you take more calories, necessary to have enough energy at work, than when you don’t have to work?
1.	 Yes
2.	 Sometimes
3.	 No, never

W) If you answered “yes” to the previous question, how many hours before?
1.	 >2 hours before
2.	 2 hours before
3.	 1 hour before

X) After eating, before going to work, do you suffer from digestive disorders?
1.	 Never
2.	 Few times
3.	 Sometimes
4.	 ftentimes
5.	 Always

Y) Do you follow a particular diet?
1.	 Yes 
2.	 No

Z) If the answer to the previous question is yes, please indicate: 

AA) Indicate how many times a week the following foods are eaten (never, 1-4 times, 5-9 times, 10-14 times, >14 times):
Bread
Pasta
Legumes
Interest bearing
Vegetables
Red meat
White meat
Cheese
Fish
Dessert
Olive oil
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AB) How much do you think your habits are affected by working hours?
1.	 By no means
2.	 Little
3.	 Quite
4.	 Much
5.	 Absolutely

AC) Do you eat ready-made or home-cooked food more often?
1.	 Both in the same amount
2.	 Ready meals
3.	 Food prepared at home
4.	 I can’t answer

AD) How many times do you eat food offered by relatives of patients at work?
1.	 Never
2.	 Sometimes
3.	 Oftentimes
4.	 I can’t answer

AE) If you answered the previous question in the affirmative: Do you think that having foods offered by relatives often in the 
workplace can help alter your diet and health?

1.	 Yes
2.	 Little
3.	 No
4.	 I can’t answer

AF) Can colleagues or family members influence your eating habits?
1.	 Yes
2.	 Yes, only the colleagues
3.	 Yes, only family members
4.	 Sometimes
5.	 No
6.	 I can’t answer

AG) Does the company where you work organise meetings or consultations on food education?
1.	 Yes
2.	 No
3.	 I can’t answer

Part three: safety and characteristics of your work

A) If the company in which the work is carried out were to offer courses in food education or stress-related eating disorders, would 
it attend them?

1.	 Yes, once a week
2.	 Yes, twice a month
3.	 Yes, once a month
4.	 Yes, but no more than five times a year
5.	 No, I prefer other activities
B) Have you taken or lost weight since working?
1.	 Fattened
2.	 Lost weight
3.	 No
4.	 I can’t answer
C) At work, have you ever had episodes of decreased energy, decreased pressure, palpitations or fainting?
1.	 Yes
2.	 No
D) If you answered “yes”, do you think that with the possibility of taking a break and eating could have been avoided?
1.	 Yes
2.	 No
3.	 I can’t answer
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E) Considering how hard your work is, do you feed properly?
1.	 By no means
2.	 Little
3.	 Quite
4.	 Much
5.	 Absolutely

Part four: suggestions

What do you think are the most urgent things to improve in the company in which you work? (maximum five answers)
1.	 the comfort of the working environment
2.	 safety of the working environment
3.	 professional relationships between colleagues
4.	 the possibility of eating at work
5.	 the room for the break or the kitchen closest to where you work
6.	 free water at work
7.	 a kitchen where you can heat the food
8.	 increased attention by food suppliers in the company to the different dietary habits of staff
9.	 Nutrition and stress management education programs
10.	 more staff at work
11.	 less long shifts or less working hours per month (less extra hours)
12.	 Improving relations with management
13.	 Improve relationships with nursing management
14.	 Improve relations with medical staff
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Introduction

Healthcare structures are energy-intensive buildings 
because of the all-weather operations, sophisticated 
medical equipment, and well-defined cleaning 
procedures and environmental parameters (1,2). In 
Spain, the average annual energy consumption of 
hospitals reaches 20% of the total consumption in the 
tertiary sector. Indeed, hospitals are highly complex 
organizations, comprising a wide range of services 
and functional units, and their energy expenditure is 
among the highest among non-residential buildings 
(3,4). In line, also the Italian healthcare organizations 
are highly intensive energy consumers (2), and the 
sector is under increasing pressure due to the Russo-
Ukranian conflict. Indeed, since the Second World 
War, the ongoing Russo-Ukrainian war has been 
among the most relevant conflicts in Europe, causing 
multiple economic, geopolitical, and health issues 
(5). Historically, both Russia and Ukraine have been 
considered fundamental to global resource markets, 
particularly for energy. Specifically, Russia is the 
world’s third largest producer and exporter of oil, 
the second largest producer and the largest exporter 
of natural gas, and the third largest exporter of coal 
(thermal and coking). Ukraine has large energy 
reserves and holds large gas storage and transportation 
capacity across Europe (6). On the other hand, the 
European Union is highly energy import dependent, 
with a natural gas import dependency rate of 84% in 
2020 and 83% in 2021 (7,8). Italy registers a high 
energy import dependency of 94% in 2020 and 93% 
in 2021, with the highest share of natural gas in the 
energy mix across Europe. More specifically, Italy in 
2021 had Russia as its first gas supply source, followed 
by Algeria and Azerbaijan (9). The Russo-Ukrainian 
war thus presents the European Union’s dependency 
on Russian energy with a great challenge. Indeed, 
the price of natural gas has increased from 20 to 80€/
MWh, with peaks to 180€/MWh between February 
2021 and 2022, by taking up electricity prices (10). 
Furthermore, the major Russian governmental energy 
company has substantially halted exports to Poland, 
Bulgaria, and Finland, and the transit routes towards 
Europe through Poland and Ukraine have been 
progressively turned off (11). The shock brought 
about by energy availability and price hikes is causing 
several European governments to be concerned with 
the sustainability of industrial activities, especially 
those of highly energy-intensive organizations (12,13). 
Industry and public administration are among the 
most important sectors of Italy’s economy, with the 

public administration sector placing third for energy 
consumption among European countries. In 2020, the 
Italian public administration sector consumed more 
than 20 thousand tons of oil equivalent, preceded 
only by Germany and France (14,15). As part of the 
Italian public administration, the National Healthcare 
Servic (NHS) provides assistance to all its citizens 
and accounts for 7.9% of the Gross Domestic Product 
(GDP) in 2020 (16). High energy intensity and costs 
in healthcare facilities, particularly in hospitals, 
associated with the ongoing war that has generated 
low energy availability and outbreaking energy 
costs, make an analysis of the impact of the war on 
healthcare organizations’ energy expenditure crucial 
for the system’s sustainability. This study measures 
the effect of the Russo-Ukrainian war on the energy 
expenditure of Italian public healthcare organizations. 
An Interrupted Times Series analysis has been 
conducted across the period 2017-2022. Furthermore, 
details are provided for Italy’s nineteen regions and 
two autonomous provinces (APs).

Study context
The Italian NHS is a decentralized Beveridge 

system that includes nineteen regions and two APs. 
The healthcare services have been progressively 
transferred from the central government to the regions 
and APs, via subsequential legislative reforms since 
the early 1990s. Different organizational and funding 
models developed across regions and APs due to the 
implemented devolution policies (17). Furthermore, 
decentralization led to different levels of healthcare 
expenditure and financial performance (18). The 
healthcare system is organized and governed at 
different levels: national, regional, and local (19). 
The national government plays a stewardship role by 
defining the essential levels of care to be uniformly 
granted across Italy and distributing financial resources 
to the regional governments via general taxation. The 
regional entities supervise, organize, and deliver 
primary, secondary, and tertiary healthcare services, 
as well as preventive and health promotion services. 
Furthermore, they design and implement regional 
healthcare plans, coordinate regional strategies, 
allocate the healthcare budget to the regional 
organizations, and check that the services provided are 
appropriate, efficient, and of good quality. The local 
level is in charge of ensuring the delivery of primary, 
secondary and tertiary healthcare services via a bunch 
of healthcare organizations.

The legislative decree 502/1992 established that all 
Italian public healthcare organizations should change 
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their accounting systems, moving from traditional 
financial accounting to accrual accounting, as is the 
case with private firms. The financial accounting 
system was regarded as limited because it only 
measures monetary disbursements incurred (i.e., 
expenditure) or monetary receipts (i.e., receipts), 
while accrual accounting also measures costs, returns, 
and results of daily administrative action (20). 
Furthermore, legislative decree 118/2011 provided for 
the harmonization of accounting systems and budget 
plans, a reform process of public accounting systems 
aimed at making the balance sheets of healthcare 
organizations homogeneous and comparable. Energy 
expenditure must be reported by public healthcare 
organizations in their income statement (21). 

Methods

Data and outcome variable
To measure energy expenditure, we used balance 

sheets of public healthcare organizations extracted 
from the Open BDAP website of the Ministry of 
Economy and Finance (22). The balance sheets 
record the energy expenditure of each healthcare 
organization, the regional healthcare system, and the 
central government. As outcome variable, the quarterly 
energy expenditure per healthcare organization, 
region, and country was selected. Balance sheets 
were analyzed, and the records BA1610 – ‘Heating 
expenditure,’ BA1660 - ‘Electricity expenditure’, and 
BA1670 - ‘Other utilities’ were obtained across the 
nineteen regions and two APs.  The record ’Other 
utilities’ was selected since the coding procedures for 
heating and electricity expenditure are not the same 
across the regions, and the record ’other utilities’ 
is used as a general heading. Specifically, teaching 
organizations could report heating costs under the 
’Other utilities’ heading by specifying the exact 
coding procedures in dedicated explanatory notes. All 
the records selected were totaled under the ’Energy 
expenditure’ item. The choice of the outcome variable 
- ’Energy expenditure’ - was made by considering the 
reference literature (23). The total energy expenditure 
was extracted from the balance sheets per quarter from 
January 2017 to December 2022. The total production 
value for the same period was also extracted to relate 
energy costs to production, considering that healthcare 
organizations modified their activities during the 
pandemic. Indeed, the COVID-19 pandemic forced 
some drastic changes in clinical and surgical activities 

(24,25). Planned surgical admissions declined, while 
emergency activities sharply increased (25). The 
production value was extracted through the record 
reference AZ9999 – ‘Value of production.’ The ’Value 
of production’ consists of several components, mainly 
state funding, patients’ co-payments, and revenue 
collected through the supply of core activities, 
hereafter revenues (26). Regional headquarters’ energy 
expenditure was not considered since values were not 
reported or close to zero. 

Statystical analysis
Following Lopez Bernal et al. (23), an interrupted 

series analysis to examine the trend and level of the 
public healthcare organizations’ energy expenditure 
before and after the Russo-Ukrainian conflict was 
carried out. Initial summary statistics and plots were 
undertaken to gain familiarity with the data. Scatter 
plots of the time series were realized to identify the 
underlying trend, seasonal patterns, and outliers. 
As required for an ITS analysis (27), the chosen 
segmented regression model and its explanation are 
reported in (Appendix 1).

As is frequently the case of health data, here the 
outcome is the energy expenditure amount across 
public healthcare organizations, without loss of 
generality, therefore a Poisson regression model was 
used. Furthermore, the revenues of public healthcare 
organizations were included as an offset variable 
to convert the outcome into a rate and adjust for 
any potential changes in revenue over time (as it 
occurred due to Covid-19 pandemic). Furthermore, 
considering that energy expenditure could be affected 
by seasonal issues, an adjustment for seasonality 
through a Fourier term was conducted. Furthermore, 
the model was controlled for over-dispersion and 
autocorrelation. Indeed, when analyzing real data, it 
could occur that the variance is greater (over-dispersion 
phenomenon), and it could cause not-exact standard 
errors’ estimation. Furthermore, when adopting 
standard regression models, it is often assumed that 
observations are independent. However, in time series 
data, it could occur that the assumption is violated 
due to consecutive observations that are more like 
one another than those that are further apart. This 
phenomenon is called autocorrelation (23,27).

All statistical analyses were performed with R free 
software (28). The analysis was conducted following 
Lopez Bernal et al., and the results are reported 
accordingly (23,27).
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Results

Italian regional healthcare systems registered an 
energy consumption expenditure of 11.5 billion euros 
across the 2017-2022 period. Energy expenditure 
accounted for around 1.3% of healthcare organizations’ 
revenues, with an increase in 2022 (2.3%). 

As with all statistical analyses, initial summary 
statistics and plots were undertaken to familiarize 
with the data. A scatterplot of the time series showed 
that the incidence of energy expenditure over the 
revenues (from hereby on, energy expenditure rate) 

was constant across the 2017-2021 period and started 
to increase between late 2021 and early 2022 (Figure 
1). The underlying trend seemed not to show seasonal 
patterns. Different energy expenditure rate trends were 
observed across Italian regions, a rate increase was 
observed between 2021 and 2022 in all the territories 
(Appendix 2).

Preliminary statistics showed that the mean energy 
expenditure rate shifted from 1.32 before to 2.29 after 
the start of the conflict. Table 1 shows basic statics 
both for the energy expenditure and the rate before 
and after the conflict. 

Figure 1 - The figure shows the energy expenditure rate (X100) of Italian public healthcare organizations across the period 2017-2022.

Table 1 - This table shows basic statics both for the energy expenditure and the rate before and after the conflict.

Min. Lst Qu. Median Mean 3rd Qu. Max

Energy expenditure – No conflict

345,662,867€ 399,568,171€ 408,515,610€ 425,379,281€ 413,861,871€ 728,228,887€
Energy expenditure – Conflict

572,200,000€ 679,900,000€ 772,200,000€ 800,400,000€ 892,700,000€ 1,085,000,000€
Energy expenditure rate – No conflict

0.9734 1.2406 1.3068 1.3225 1.3269 2.2034

Energy expenditure rate – Conflict

1.736 1.966 2.080 2.294 2.409 3.281
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Poisson regression model suggested that there 
is strong evidence of a rise in energy expenditure 
following the conflict, with an increase of 56% 
[relative risk (RR) 1.75]. Figure 2 displays the pre-
intervention trend of quarterly energy expenditure 
rate (continuous line), and the counterfactual scenario 
(dashed line). Given that most of the points lie above 
the counterfactual line, there is a visual suggestion 
of an increase in the energy expenditure in the post-
intervention period, which is compatible with a 
possible negative impact of the conflict. 

The Poisson regression model revealed energy 
expenditure in public healthcare organizations 
decreased slowly by 0.1% per quarter in the baseline 
(pre-conflict). Differences were observed across 
regions, some registered an increasing baseline trend 
(Abruzzo, 1.3%; Basilicata, 2.4%; A.P Bolzano, 
1.5%; Campania, 0.2%; Lazio, 0.2%; Liguria, 2%; 
Molise, 3%; Sardegna, 2%; Sicilia, 1%; Umbria; 
1%). Other regions revealed a slightly decreasing 
baseline trend (Calabria, -1%; Emilia-Romagna, 
-1.7%; Friuli-Venezia Giulia, -2%; Marche, -0.1%; 
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Figure 2 - This figure displays the pre-intervention trend of quarterly energy expenditure rate (continuous line), and the counterfactual scenario 
(dashed line) for the Italian public healthcare organizations.

Piemonte, -1%; Puglia, -0.1%; Toscana, -1.6%; A.P 
Trento, -1%; Valle D’aosta, -0.8% and Veneto, -0.2%). 
All the Italian regions registered an increase in energy 
expenditure after the conflict, however the increments 
ranged from 94% of Emilia-Romagna [relative risk 
(RR) 2.57; 95% confidence interval (CI) 2.570-2.571;  
P < 0. 001)] to lower increase levels, 50% of Campania 
[relative risk (RR) 1.66; 95% confidence interval (CI) 
1.656-1.657; P < 0. 001)]. Regression analysis and 
counterfactual graphs for all the regions are available 
in (Appendix 3). 

The controls revealed no over-dispersion and 
autocorrelation. Specifically, for the over-dispersion, 
in the analysis this widens the 95% confidence interval 
marginally to 1.521-2.676, yet there is still very strong 
evidence of an effect (P < 0.001). The residual plot 
showed no evidence of autocorrelation. 

Further checks on seasonality suggested the 
association was largely unaffected [relative risk (RR) 
2.140; 95% confidence interval (CI) 1.670-2.740; P < 
0. 001)]. Figure 3 shows the analysis after adjustment 
for seasonality through a Fourier term. 
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Figure 3 - This figure displays the analysis after adjustment for seasonality through a Fourier term.

Discussion

The Italian healthcare system is increasingly under 
pressure due to the increasingly elderly population, 
the high prevalence of chronic diseases, together with 
the COVID-19 pandemic, has required extraordinary 
healthcare efforts (29). The Russo-Ukrainian conflict 
has emerged as another element that could affect the 
sustainability of international health systems, due 
to the increase in energy costs and since healthcare 
organizations are energy-intensive structures (3,4). 
Therefore, the purpose of this study was to conduct 
preliminary analyses to measure the effect of the Russo-
Ukrainian war on the energy expenditure of public 
Italian healthcare organizations. Summary statistics 
and plots revealed that the energy expenditure of public 
Italian healthcare organizations was stable across the 
2017-2021 period, with most regions registering a 
slightly decreasing pre-conflict trend. Furthermore, 
Energy expenditure accounted for 1% of healthcare 
organizations’ revenues before the conflict, in line 
with previous literature that revealed that personnel 
accounts for most of the total costs, jointly with good 
and services expenditure (30). Trend plots revealed that 
the energy expenditure started to increase at the end of 
2021, thus showing an anticipation to the beginning 

of the conflict. This behavior could be referred to as 
the ‘anticipated inflation’ phenomenon (31). People’s 
anticipations about the inflation rate matter because 
actual inflation depends, in part, on what it is expected 
to be; anticipations influence product and services’ 
price-setting, wage bargaining and spending/saving 
decisions. All Italian regions registered a notable 
increase of the energy expenditure rate in public 
healthcare organizations after the conflict, although 
inter-regional variability was observed. Variability 
across regions has been historically observed when 
observing healthcare systems phenomena, being 
probably the natural result of a decentralized system 
(18,32). Regional differences could also be due to the 
healthcare organization structural characteristics and 
their geographical location. The energy expenditure 
of a healthcare organization could be influenced by 
the healthcare organization’s structural characteristics, 
or the organizational model adopted. Latha et al.(33) 
highlighted that the layout of a building may have 
a relevant influence on the environmental energy 
performance. The 2021 National Recovery and 
Resilience Plan (PNRR) moved towards this direction, 
with an investment of over 1.6 billion euros dedicated 
to adapting old healthcare organization structures to 
current regulations on construction in seismic areas 
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and energy saving. The energy expenditure increase 
hit most of the economic sectors. According to data 
from ARERA, the Regulatory Agency for Energy, 
Networks and Environment, across the1 April 2021 
- 31 March 2022 period, an increase of about 68% 
was registered for family consumption, reaching 
an increase in expenditure of about 823 euros for a 
typical family with an active supply in the protected 
market (34). The Italian government has introduced 
several decrees to support families and enterprises, 
through several instruments as for example tax credit 
increases especially for high consuming factories. As 
for families and enterprises, healthcare organization 
directions require dedicated funds to face cost 
increases. Indeed, the Government has provided 
specific temporary funds for the energetic costs 
increase (35), however structural financial manoeuvres 
are needed to guarantee healthcare organizations’ 
long term sustainability. The topic of healthcare 
organization sustainability has largely been discussed 
in Italy, and several policies have been implemented 
by the central government to avoid default risk. 
Although regional governments are in charge of 
the financial-economic equilibrium of healthcare 
organizations, several interventions in the last 15 
years have been carried out by central authorities to 
ensure the provision of essential healthcare services, 
as well as financial and economic stability, the so-
called ‘Recovery plans’ (30). The adoption of recovery 
plans turned out to be successful in reducing costs, 
however with no gains in efficiency estimated. The 
cost reduction resulted in reduced hospitalizations 
and in some cases even in a mortality increase (36). 
Energy expenditure increases should be analyzed and 
monitored by the authorities to avoid undermining the 
sustainability of the public health system and possibly 
having to reduce the health services offered as cost-
cutting results. Indeed, Tsagkaris et al. highlighted that 
electricity shortages can lead to unfortunate incidents 
and hazardous behaviors. For example, electricity cuts 
could lead to cuts in operating rooms availability, thus 
increasing waiting lists and limit the continuity of 
interventions. Electricity cutting could also influence 
healthcare professionals that are extremely exposed 
to power blackouts. Indeed, the unavailability of 
electricity power can cause healthcare workers 
stress, both physical and psychological, as they are 
required to manage critically ill patients without the 
fundamental electronic equipment (37). This dynamic 
is especially harmful in the post-pandemic era since 
healthcare personnel have already experienced 
stressful situations, and worldwide healthcare systems 

have been exposed to high economic pressures. 
Further studies should be conducted to analyze the 
phenomenon in other European countries. Indeed, 
the uptake of  pan-European actions could contrast 
the healthcare organizations’ energy expenditure’ 
increase and guarantee proper universal healthcare 
assistance.This study presents several limitations. 
The foremost of which concerns the availability of 
data per quarter. Lopez Bernal et al. (23) presented 
monthly datasets for the evaluation of public 
healthcare interventions. Indeed, Zhang et al. (38) 
conducted simulations and realized that studies with 
few time points or with small, expected effect sizes 
should be interpreted with caution since they may be 
underpowered. The powers’ model increases with the 
number of time points, even though a high number 
of points could also not be preferable in the case 
of historical paths that have significantly changed 
substantially as this could not give a clear picture of 
the existent underlying trends. Quarterly data could 
also affect seasonality since monthly changes could 
not be observed. However, several ITS analysis on 
healthcare dataset were successfully conducted on 
quarterly data (39). Administrative data (also known 
as claims data or secondary data) are data collected 
for non-research purposes (often for billing purposes), 
thus they may be missing particular data points or 
may not be perfectly up to date. Indeed, the Italian 
Ministry of Health and the Ministry of Economy 
and Finances requires continous data revisions and 
updates. Furthermore, this analysis considered only 
public healthcare organizations, and not private ones 
that play an increasingly important role in the Italian 
healthcare sector.

The study was carried out as of potential interest 
by considering the pandemic scenario, different 
research could be of interests and other results could 
occur in a different time period. Studies considering 
all healthcare organizations could enhance the 
evaluation of the impact of the conflict on the energy 
expenditure and even identify differences considering 
their structure and organization. 

Conclusions

This analysis showed the conflict generated a 
significant energy expenditure increase in public 
healthcare organizations across all the Italian 
regions, reporting a preliminary worrying trend for 
the sustainability of public healthcare organizations. 
While such an increase could be considered not that 
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relevant, since energy expenditure accounts for a small 
part of the revenues, it is important given the historical 
Italian healthcare organizations’ sustainability issues. 
These preliminary findings suggest most healthcare 
organizations in Italy could not be able to offer 
essential levels of care due to cost-cutting as occurred 
in the past. Several interventions have been carried out 
to support families and enterprises in managing energy 
expenditure increases, thus revealing potential actions 
that have been transferred also to the healthcare sector. 
As broader interventions, Italy should start thinking 
in investing in new energy sources that would allow 
the country to be less energy dependent on other 
countries and to external phenomena such as conflict. 
Furthermore, national strategies and investments 
should be set-up to realize energy-efficient healthcare 
organizations, together with healthcare prevention 
actions. Indeed, co-benefit policies, that provide for 
the convergence of climate change mitigation and 
disease prevention policies, have been shown to lead 
to major economic benefits.
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Riassunto

L’impatto del conflitto Russo-Ucraino sulla spesa energetica 
delle aziende sanitarie pubbliche italiane – Un’analisi ITS 
(Interrupt time-serie)

Introduzione. Le organizzazioni sanitarie sono sistemi 
complessi caratterizzati da strutture ad alta intensità energetica. Le 
organizzazioni sanitarie italiane sono sempre più sotto pressione a 
causa della dipendenza energetica esterna, soprattutto a seguito del 
conflitto russo-ucraino. La guerra in corso, infatti, ha generato una 
bassa disponibilità di energia e un’impennata dei costi energetici, 
portando così all’obiettivo dello studio che è quello di misurare 
l’effetto della guerra sulla spesa energetica delle aziende sanitarie 
pubbliche italiane.

Disegno dello studio e metodi. Nel periodo 2017-2022 è stata 
condotta un’analisi delle serie temporali interrotte. L�analisi è stata 
condotta per le diciannove regioni e le due province autonome 
italiane. L’outcome utilizzato è stato l’importo della spesa energetica 
delle le organizzazioni sanitarie pubbliche, congiuntamente a un 
modello di regressione di Poisson. I ricavi delle organizzazioni 
sanitarie pubbliche sono stati inclusi come variabile offset per 
convertire il risultato in un tasso e adeguarsi a eventuali variazioni 
dei ricavi nel tempo.

Risultati. Il modello ha messo in evidenza un aumento della 
spesa energetica delle organizzazioni sanitarie pubbliche a seguito 
del conflitto, con un aumento del 56% [rischio relativo (RR) 1,75] 

in Italia. Tutte le regioni italiane hanno registrato un notevole 
incremento del costo energetico, nonostante sia stata osservata una 
variabilità interregionale.

Conclusioni. Diversi interventi sono stati realizzati per supportare 
le imprese e le organizzazioni sanitarie nella gestione degli aumenti 
della spesa energetica, anche se dovrebbero essere messe in atto 
strategie e investimenti nazionali per garantire la sostenibilità delle 
organizzazioni sanitarie pubbliche nel lungo periodo.
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Appendixes

Appendix 1

The chosen segmented regression model is:

Y
t 
= β
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+ β
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where Y
t
 is the energy expenditure in quarter t and time is a continuous variable reflecting time from the  start 

of the observation period in quarters. Intervention (hereafter=conflict) takes value 0 before the conflict and 
1 after the conflict started, and time after intervention is a continuous variable indicating time after 
the reform in quarters. β

0
 is the baseline level at T=0, β

1
 can be regarded as the change in outcome 

due to a time unit increase (representing the underlying pre-conflict trend), β
2
 is the level change 

after the conflict and β
3
 is the slope change after  the conflict (using the interaction between time and 

intervention: TXt). 
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Appendix 2

Scatterplot of the time series showing the energy expenditure rate across Italian regions and Autonomous 
provinces in the period 2017-2021.
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Appendix 3

The Poisson regression model and counterfactual graphs for all the Italian regions 
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Abstract 

Background. Worldwide population is ageing rapidly. Lifestyle factors are essential targets for leading to behaviour change 
interventions that promote healthy aging.
Study design. We performed a scoping review aimed to underline the current knowledge and experience on preventive interventions 
for healthy and active ageing in Italy. Secondly, it intended to study the manner in which this country will pursue the topic in this 
research area.
Methods. The search was conducted on different databases: PubMed, CINAHL, Embase, and Scopus on July 25th, 2023, and 
search results were filtered to include only articles published from 2003.
Results. A total of 951 potentially relevant records were retrieved. After duplicates removal, 810 unique records were screened. 
Finally, four studies fulfilling established criteria were included. All the studies were conducted in the northern and central regions 
of Italy. The investigated populations were older adults, and all four studies were focused mainly on primary prevention and health 
promotion strategies based on self-efficacy and motivation of the participants, including physical activity, diet and cognitive training. 
In addition, two studies used mobile health technologies to deliver the preventive intervention for healthy ageing.
Conclusion. Our scoping review underlines the limited knowledge and experience of preventive healthy aging interventions in 
the national setting. The new preventive pathway that promotes healthy ageing healthily should be based on tailored lifestyle 
interventions, managed by multidisciplinary teams with the use of digital tools, in order to improve older people’s safety. The 
characteristics of the settings are still not clear.
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Introduction

Worldwide population is ageing rapidly. This 
phenomenon, also known as the third demographic 
transition, will lead to a relevant increase of the 
number of older people. It has been estimated that 
the proportion of citizens in the European Union over 
65 years of age will rise from 18% to 28% by 2060, 
and the percentage of over-80s will increase from 
5% to 12% during the same period (1). Moreover, 
recent literature has acknowledged that the process of 
ageing is multifaceted and determined by a complex 
interaction between biological, cultural, community, 
and environmental aspects (2). The World Health 
Organization (WHO) defined active ageing as “the 
process of optimising opportunities for health, 
participation, and security in order to enhance quality 
of life as people age” for “helping people stay in 
charge of their own lives for as long as possible as 
they age and, where possible, to contribute to the 
economy and society” (3). In order to mitigate the 
effects of an ageing population on society, and in 
particular on healthcare systems, 194 countries in the 
world adopted the global strategy and action plan on 
ageing and health (2016–2030), which aimed to a full 
promotion of healthy ageing WHO stated that healthy 
ageing is “the process of developing and maintaining 
the functional ability (i.e., people’s capabilities of 
being and doing what they have reason to value) 
that enables well-being in older age” (4). The aim 
of healthy ageing is not only to extend lifespan, but 
also to improve quality of life and both physical and 
mental health of older people (5). The global strategy 
and action plan on ageing and health is aligned with 
the 2030 Agenda for Sustainable Development Goals 
(6), which aims to ensure that every human being 
can fulfil their potential in dignity and equality in a 
healthy environment.  Furthermore, aging population 
is a phenomenon that is observed in Italy, where 
23.3% of the population is 65 years old or older, and 
7.5% is 80 years or older (1). In addition, the life 
expectancy of Italian citizens is one of the highest 
in the world and not just in Europe. This position as 
a front-runner of ageing, together with the country’s 
extraordinary regional social health disparities, makes 
Italy the ideal “empirical laboratory” to address 
how different combinations of biological, clinical, 
cultural, and socioeconomic factors are leading to 
different individual and social outcomes. Thus, Italy 
represents an exceptional context in which designing, 
testing, and implementing innovative solutions, and to 
adopt different models of intervention for prevention, 

health and long-term care, working arrangements, 
political agendas, and societal outreach. Moreover, as 
population is progressively ageing, we need to take 
into account that frailty-related conditions such as 
chronic diseases are rising; even if national initiatives 
are trying to spread health promotion and disease 
prevention programs and policies, people are at risk 
of developing diseases as they age. Access to care 
becomes indispensable as most of the elderly live 
in the community, therefore care services should be 
offered within primary health care settings (11). As 
chronic diseases are increasing and the population 
needs are changing, a shift from a treatment model to 
a coordinated and comprehensive continuum of care 
is needed. This will require a reorientation in health 
systems that are currently organised around acute, 
episodic experiences of disease. The present acute 
and chronic care models of health service delivery are 
inadequate to address the health needs of rapidly ageing 
populations (11). Looking at the practical viewpoint, 
health centres, primary care facilities or community 
setting among the national setting are implementing 
and integrating heath intervention designed for high-
priority diseases such as diabetes, hypertension, 
depression, and cardiovascular diseases. In particular, 
inside the National Health System we have several 
care pathways tailored for different diseases. A “care 
pathway” is a way to translate evidence into practice, 
in order to reduce medical costs while delivering 
optimal patient-centred care (12). The diagnostic 
therapeutic care pathway is a series of predefined, 
structured and coordinated services performed at an 
outpatient and/or inpatient and/or territorial level, 
which provides for the integrated participation of 
different specialists and professionals, at the hospital 
level and/or a local one, in order to carry out the 
most appropriate diagnosis and therapy for a specific 
pathological situation or even the health care needed 
in particular life conditions (13,14). Recently, the 
concept of a care pathway based on health reinforced 
the concept of attention to aspects of prevention and 
proactive care of the assisted person (15); however, 
to date, no clear preventive pathway specifically 
aimed to improve active and healthy ageing exists. 
According to the WHO, living arrangements including 
social support, social wealth, and background factors 
(e.g., age, gender, marital status, employment status, 
educational background, income, size of the family) 
are considered influential in active and healthy ageing 
(16). A further fundamental factor in the vision of 
healthy aging is the digital aspect. Digital health is 
becoming important in the management of aging 
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and for the reform of local preventive care as stated 
in the Mission 6 of the National Recovery Plan 
and Resilience (PNRR). It is therefore strategic to 
understand how digital health tools can be included 
in the preventive pathway. To do this it is necessary 
to reach a consensus on the taxonomy fold, on how 
to evaluate digital tools, by giving a definition of their 
role within care pathways and by measuring patient’s 
benefits from their use (17). 

Healthy lifestyle is not the only method to promote 
healthy ageing, but can be an easy way (5). Lifestyle 
factors are essential targets for leading to behaviour 
change interventions that promote healthy aging; in 
particular physical activity, nutrition, and cognitive 
function are the main influential factors in active and 
healthy ageing (18). 

In this scenario, our scoping review aimed to 
underline the current knowledge and experience 
on preventive interventions for healthy and active 
ageing in Italy and, secondly, to display the manner 
in which our country will pursue this topic on in this 
research area. The innovative aspect of this scoping 
review consists in defining the main characteristics of 
a preventive pathway model applied to the national 
contest, which can subsequently be translated, 
adapted and implemented in other countries. This 
scoping review is conducted within the Age-It Project 
framework, part of the National Research Plan 2021-
2027 (19). 

Materials and Methods

1. Study design
This scoping review (20) was conducted following 

the methodological framework outlined by Arksey and 
O’Malley (21) and it was reported according to the 
PRISMA extension for Scoping Reviews (22).

2. Review question
The search strategy was based on the following 

review question: What is the current knowledge on 
preventive pathway for healthy ageing in Italy? More 
specifically, what has already been done and how is 
Italy moving in this healthy ageing research area?

3. Inclusion and exclusion criteria
Eligibility criteria were established according to the 

PCC (Population, Concept, Content) framework (23). 
The review focused on studies on older adults, namely 
aged 60 years or older, with any health condition. 
Studies considering different subjects’ age were 

included only if it was possible to isolate information 
about the older adults. The concept of the study was 
the existing preventive pathway or preventive program 
for healthy ageing. Moreover, this scoping review tried 
to understand if aspects related to acceptability of 
preventive pathways by older adults were considered. 
Studies were excluded if no clear description of 
preventive pathways was included. Studies conducted 
in both primary care and community/municipality 
settings were included. Research conducted outside of 
Italy were excluded. All studies on primary data (e.g., 
experimental and quasi-experimental, observational, 
and qualitative studies) were included. In contrast, we 
did not include commentaries, opinion papers, and 
literature syntheses.

4. Search strategy
A comprehensive search strategy was developed 

combined appropriate keywords, MeSH terms, and 
Boolean operators. The search string was: ((Pathway* 
OR Path OR Approach OR Percorso) AND (“Healthy 
Aging”[Mesh] OR “Healthy Ageing” OR “Aging 
Healthy” OR “Ageing Healthy” OR “Aging Well” 
OR “Well Aging” OR “Active Aging” OR “Active 
Ageing” OR “invecchiamento in salute” OR “invec-
chiamento sano” OR “invecchiamento attivo” OR 
Longevity OR Longevità OR “Health promotion” 
OR “Prevention Plan*” OR “Preventive Health 
Program*” OR “Program* Preventive Health” OR 
“Preventive Program*” OR “Programma preventivo” 
OR “Promozione della salute”) AND (“Aged”[Mesh] 
OR elderly OR anzian* OR “giovani anziani” OR 
“Older Adult*”) AND (“Methods”[Mesh] OR me-
thodology OR metod* OR Metodologia OR Design 
OR Model* OR Modello OR Modeling OR “Model* 
composition”OR Polic*) AND (Italy OR Italia OR 
Italy [text word] OR Italian [text word] OR Italia 
[text word] OR Italiano [text word] OR “Italian 
Country” OR “Italian Region”[text word] OR 
“Italian Context”[text word])). 

The search was conducted on different databases, 
namely Medline (PubMed), Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), 
Embase, and Scopus. The databases were queried on 
July 25th, 2023; search results were filtered to include 
only articles in Italian or English published from 2003, 
as it was around this time that the WHO promoted 
and launched a healthy ageing campaign among the 
community (24). Study selection and data extraction. 
After removing duplicate records, title and abstract 
were independently screened by four reviewers (AM, 
IP, NC and AI). Then, full texts of relevant articles 
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were retrieved and independently assessed by at least 
two researchers. Disagreements between researchers 
were solved through team discussion and a fifth 
reviewer (AC) was involved to solve discrepancies. 
Eligible articles were extracted and summarised 
independently using a standardised form. Extracted 
information included: authors, publication year, 
location, study design, participant characteristics, 
study setting, involved professional figures, outcomes, 
preventive intervention description, key findings. 
Then, extracted information was double-checked by 
a second researcher.

5. Quality assessment
Even if scoping review guidelines do not state 

the mandatory phase of quality assessment, authors 
decided to perform the risk of bias analysis. In 
detail, methodological quality was assessed by four 
researchers (AM, IP, NC and AI) using the Joanna 
Briggs Institute (JBI) Critical Appraisal Checklists 
for Cohort Studies (25), Quasi Experimental Studies 
(25), and Qualitative Studies (26). The criteria to 
generate the overall score were decided and approved 
by the whole research team. In detail, the overall score 
was assigned as following: (i) High quality if all the 
criteria were met; (ii) Medium quality if one or more 
criteria were unclear; (iii) Low quality if one or more 
criteria were not met. The quality assessment was 
independently conducted by at least two researchers 

for each included study, and disagreements were 
resolved with the involvement of a third researcher.

Results

1. Search results
A total of 951 records were retrieved. After 

duplicates removal, 810 unique records were screened. 
Of them, 795 records were excluded based on title, 
abstract, and/or portion of text. Then, 15 studies were 
eligible for full-text screening. Finally, four studies 
fulfilling established criteria were included. Figure 
1 shows the PRISMA-ScR flowchart (27). The main 
reason for exclusion was the topic not matching the 
research question.

2. Quality assessment
Quality assessment summary is presented in Table 

1.
In detail, the quasi-experimental study performed 

by Antonietti et al. (28) was scored as medium quality 
for the inappropriate statistical analysis used and for 
unclear participants follow-up. The cross-sectional 
study published by Bortoluzzi et al. (29) was classified 
as a medium quality due to the lack of strategies to 
deal with confounding factors. The qualitative study 
conducted by Rampioni et al. (30) was classified 
as medium quality level considering the absence of 

Figure 1. PRISMA flowchart.
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ethical committee approval and the unclear statement 
locating researchers culturally or theoretically. Finally, 
the qualitative study performed by Santini et al. (31) 
was scored as low quality for no evidence of ethical 
approval by an appropriate body, for unclear statement 
locating the researcher culturally or theoretically, and 
for unclear influence of the researcher on the research 
and vice-versa.

3. General characteristics  
Studies characteristics and data extraction of the 

included studies are shown in Table 2, while Table 3 
presented the mail outcomes and results obtained in 
each included study. Antonietti et al. (28) and Bortoluzzi 
et al. (29) conducted their studies in the cities of Milan 
and Vercelli (northern Italy), respectively. Santini et al. 
(31) and Rampioni et al. (30) settled the intervention in 
Ancona (centre Italy). Santini et al. (31) and Rampioni 
et al. (30) tested digital methods (e.g., computer and 
sensing technologies) for active and healthy ageing 
and digital health coaching technologies. The quasi-
experimental study conducted by Antonietti et al. 
(28) aimed to evaluate four different healthy ageing 
strategies integrated in a cohesive empowerment 
pathway to enhance life skills of older people. The aim 
of the study conducted by Bortoluzzi et al. (29) was 
to evaluate the effectiveness of the Dedalo Project, a 
community multicomponent intervention promoting 
healthy ageing. The research involved 365 participants 
with an average age of 60 years, living in Vercelli. 
Rampioni et al. (30) conducted a qualitative research 
on active and healthy ageing technologies. The study 
aimed to gather and evaluate the viewpoints of older 
adults, caregivers, and stakeholders in the care and 
technology sectors. The research focused on a range 
of devices designed to support healthy ageing and 
independent living. A sample of 30 participants, 
including 13 patients, eight caregivers, and nine 
stakeholders were enrolled. Finally, Santini et al. 
(31) carried out a qualitative study on the benefits of 
a digital coach in enabling healthy ageing for older 
adults who are transitioning into retirement. The 

Table 1 - Quality assessment of the included studies.

Article Study design Assessment tool Overall quality

Antonietti et al., 2014 Quasi experimental JBI for Quasi-experimental Medium

Bortoluzzi et al., 2022 Cross sectional JBI for Cross Sectional Medium

Rampioni et al., 2021 Qualitative JBI for Qualitative Medium

Santini et al., 2020 Qualitative JBI for Qualitative Low

study involved 15 participants, including five older 
workers, five retirees, and five colleagues. The primary 
objective of this study was to explore the potential of 
digital health coaching systems in promoting healthy 
ageing among older adults. 

The preventive pathway characteristics are 
described in Table 2. The four preventive pathways 
described were heterogeneous but all focused on 
lifestyle interventions.

4. Preventive pathway characteristics from quanti-
tative studies 

Particularly, the intervention proposed by Antionetti 
et al. (28) consisted in an “empowerment pathway” 
including four main actions: cognitive and brain 
stimulation, theory of mind and decision making, 
framing effects of communication on healthy 
eating, and nutrition. The pathway aimed to identify 
which messages were more effective in activating 
behavioural intentions that can lead to better health 
and well-being of the older people. With regards to 
cognitive and brain stimulation, preliminary evidence 
suggested an improvement in performance after 
the cognitive/neuromodulation process. In terms of 
decision making, the subjects were strongly oriented 
towards fair behaviour when taking decisions about 
financial issues. With regards to healthy eating, 
participants’ intentions to eat more or less of different 
foods in the future depend on both the framing of 
persuasive messages and individual differences in self-
efficacy and regulatory focus. For example, messages 
describing the positive consequences for well-being 
when meat consumption was limited weremore 
effective than messages describing the negative 
consequences of frequent meat consumption. However, 
the effectiveness of message framing was moderated 
by diet-related self-efficacy. Among participants 
with low self-efficacy, messages describing the 
positive consequences reduced the intention of eating 
meat, more than messages describing the negative 
consequences. Among participants with high self-
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Table 2 - Studies characteristics and data extraction

Author, years
and country 

Study Design 
Participants
characteristic
(Age, gender)

Preventive pathway
 intervention

Study Setting
Involved profes-
sionals figures

Antonietti A,
et al. 2014 

1 Phase: quasi-
experimental design
2 Phase: quasi-
experimental design 
3 Phase: qualitative
design

Age: 65 years old 

Empowerment
pathway:
1) Cognitive and brain 
stimulation 2) Theory 
of Mind and Decision-
Making 
3) Framing effects of 
c o m m u n i c a t i o n  o n 
healthy eating and nu-
trition, 
(4) Engaging the elderly 
in pleasant activities to 
enhance emotional, so-
cial and cognitive skills 

Department of
Psychology of the 
Catholic University 
of the Sacred Heart
of Milan

Research  team  
Psychologists

Bortoluzzi S,
et al. 2022

Cross sectional
study

N=369 Total participants
EG: N=155, 58.97±8.84 
CG: N=214, 
57.59±10.09

Dedalo Project: 
Four preventive path 
focus on healthy diet, 
physical exercise, so-
cialization and culture, 
and discovery of the 
local territory.

Vercelli municipality
Vercelli Local 
Health, University, 
Organization 

Rampioni M,
et al. 2021

Qualitative Study

N= 30 Total Participants  
N=13 Patients, age:78.31 
(6.62), Male 84.61% 
N=8 caregivers 51.8 
(11.06), Male 50%  
N=9 stakeholder,
age: 43.67 (17.73),
Male 33.3% 

The SAVE system
Dygital solution to sup-
port end users in staying 
in their familiar envi-
ronments for as long 
as possible, exercising 
their autonomy and self-
management, and avoid-
ing social isolation. 

INRCA
Reasearch Team
Psychologysts

Santini S,
et al. 2020

Qualitative

N=15 Total participants; 
N=5  Older workers; N=5 
Retirees; N=5 Colleagues; 
Mean: 59.8 years

AgeWell Project: On-
line digital health pro-
motion programs: diet 
behavior, physical activ-
ity, and social inclusion. 
Virtual coaching to sup-
port a healthy and mean-
ingful life of older adults 
and employees in their 
retirement process. 

 INRCA Research team

efficacy, both types of messages were associated 
with reduced future intentions to eat meat, suggesting 
that those who believed they could follow a healthy 
diet were easily motivated by both gain-framed and 
loss-framed messages. The success of health and 
nutrition messages for older people individuals relied 
on matching the message delivery with the receivers’ 
abilities. 

The Dedalo project conducted by Bortoluzzi et 
al. (29) was a multifaceted initiative that used social 

marketing and community coalitions to promote 
healthy lifestyles through four main categories. The 
“good diet, good health” path, was designed to provide 
information on how to adopt a healthy diet through the 
organisation of cooking courses, workshops, seminars, 
and thematic dinners. The “Let’s work out together” 
path, encouraged collective exercise by offering gym 
classes, walking groups, and martial art courses. The 
“Surprise and amazement” pathway aims to encourage 
socialising and cultural participation through museum 
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Table 3 - Outcomes and results

Study Physical
activity

Health
status

Psychosocial 
status

Wellbeing Food,
smoking, 

and
drinking 
habits

Cognitive/mental 
status

Other
outcomes

Main Results

Antonietti A, 
et al. 2014

- Subjective per-
ception of daily 
functioning im-
provements

- - Improvements in 
performance on 
memory-related 
tasks, enhance-
ments in execu-
tive functioning, 
par t icular ly  in 
non-verbal tasks. 
Assessment of the 
ability to under-
stand the inten-
tions and emotions 
of self and others. 
Fairness percep-
tions and risk at-
titudes using the 
Ultimatum Game 
a n d  q u e s t i o n -
naires

- Cognitive and brain 
stimulation
Improved performance 
after the cognitive/neu-
romodulation process of 
empowerment in deter-
mined cognitive areas. 
Theory of mind and
decision making 
Subjects are strongly 
oriented towards a fair 
behaviour in the deci-
sion of the division of 
money
Healthy eating
Participants’ intention to 
eat more or less depends 
both on the framing of 
the persuasive messages 
and on individual diffe-
rences in self-efficacy 
and regulatory focus. 
Participants with low 
self-efficacy, messages 
describing the positive 
consequences of limi-
ted meat consumption 
reduce the intention to 
eat red meat more than 
messages describing the 
negative consequences. 
Among participants with 
high self efficacy both 
types of messages are 
associated with reduced 
intention to eat meat in 
the future, indicating that 
those who believe to be 
able to follow a healthy 
diet are easily motivated 
by both gain-framed and 
loss-framed messages. 
Engaging
Interventions based on 
music may promote 
improvements in the 
elderly.
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Bortoluzzi S, 
et al. 2022

Moderate and 
high-intensity 
physical activ-

ity duration and 
frequency

Self-reported 
diseases, body 
mass index

Life satisfac-
tion, number 
of unhealthy 
days reported 

in the past 
month

Overall well-
being and 

satisfaction 
measures as-
sociated with 
participation 
in the Dedalo 

project

Daily 
intake of 
fruits and 

vegetables, 
consump-

tion of sug-
ar drinks, 
frequency 
of smok-
ing, Daily 

alcohol 
intake

- - The Dedalo project 
was mainly attended 
by women. They had 
a higher SES and they 
were healthier than 
general  populat ion.  
Participants self-reported 
most often a medium–
high level of life satisfac-
tion, a higher number of 
unhealthy days for psy-
chological conditions, 
less diagnosis of myo-
cardial infarction, arthro-
sis but more diagnosis of 
cancer. Participants in 
the Dedalo project were 
less exposed to all the 
analysed risk factors.  
The percentage of indi-
viduals reporting high 
levels of “life satisfac-
tion” was higher in 
Dedalo group than the 
control.

Rampioni M, 
et al. 2021

- - - - - - Learnabi-
lity, secu-
rity, inde-
pendence, 
c o a c h i n g 
values and 
impact of 
the propo-
sed techno-
logy

Older adults recogni-
zed the importance of a 
system that not only re-
duces the effort to learn 
something new and com-
plex, but also reduces the 
need to ask a relative 
and/or a friend for help.  
They stressed the need 
for the system to be 
able to not only protect 
users’ vulnerabilities 
and security, but also to 
support them in main-
taining their abilities 
and to make them feel 
as active and determined 
as possible.

Santini S, et 
al. 2020

Improvement 
in frequency 

and intensity of 
physical activ-

ity.

- Improvement 
in social 

interactions 
and quality 

of life themes 
post-inter-
vention.

- - Assessment  of 
enhanced cogni-
tive capabilities 
through various 
measures

Associated 
risks such 
as stigma 
and privacy 
concerns re-
garding dig-
ital health 
coaching

Older adults were likely 
to use a digital health 
coach to stay healthy 
before and after retire-
ment. The digital health 
coach was expected to 
provide them with in-
formation about social 
and cultural events and 
the rights of older people 
and pensioners. They 
would also like a coach 
that could adapt to their 
needs and motivate them 
to a healthy lifestyle

Study Physical
activity

Health
status

Psychosocial 
status

Wellbeing Food,
smoking, 

and
drinking 
habits

Cognitive/mental 
status

Other
outcomes

Main Results
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visits, reading experiences, and active theatre and 
music experiences. Meanwhile, the “Discovery of the 
territory” path, aimed to promote active life and the 
discovery of territory by organising events such as 
hiking or walking in local forests and natural parks. 
The instruction was carried out in the form of meetings 
and classes. The evaluation study showed results in 
smoking and diet, physical activity, alcohol intake, 
body mass index, cognitive activity, socialising, and 
well-being. The participants of the Dedalo project 
reported a medium-high level of life satisfaction and 
experienced more days of poor mental health than the 
control group. Participants in the Dedalo project were 
less exposed to all the assessed risk factors. 

5. Preventive pathway characteristics from qualitative 
studies

In the qualitative study conducted by Rampioni 
et al. (30) the proposed intervention was based on 
the SAVE system. The SAVE system is a platform 
that used several smarthome and wearable sensors. 
These sensors streamed to a cloud-based platform 
where algorithms detected any changes in behaviour 
and physiology. Authors identified six main areas that 
communication/sensing technology should concentrate 
on: ease of use, safety, autonomy, empowerment, 
guidance principles, isolation, habit and cultural 
impact, and personalised solutions. Digital solution 
helped people to stay in their own homes for as long 
as possible, while maintaining their independence, 
managing their own care, and avoiding loneliness. 
They also assisted family caregivers in providing the 
necessary assistance while balancing their personal 
and professional lives.  This study was aligned with the 
Active Aging framework and considered factors that 
influenced how useful and beneficial information and 
communication technologies are to promote healthy 
and active ageing in older adults.

Finally, Santini et al. (31) designed a preventive 
intervention based on “The AgeWell digital health 
coach”; these systems could potentially delay the 
need for intensive care and improve individuals’ 
independence over time. The AgeWell digital health 
coach was a software that looked and behaved like a 
human. Older people were likely to use a digital coach 
to stay healthy in their retirement. They expected 
the coach to provide information about cultural and 
social events, along with the rights and benefits of 
pensioners. Moreover, they required a coach that 
could adjust to their specific needs and motivate them 
towards a healthy lifestyle. The focus groups identified 
the necessary preventive intervention, which included 

online promotion programs for healthy dietary 
behaviour, physical activity, and social inclusion. 
Moreover, virtual coaching was used to support older 
adults and employees in their retirement process to 
promote a healthy and purposeful life.

6. Study setting and professional figures involved
Study setting and professional figures involved in 

the preventive pathway are displayed in Table 2.
The project conducted by Bortoluzzi et al. (29) 

was settled in the community and aimed to create 
networks and it involved local stakeholders in 
providing preventive opportunities for the population. 
This includes building networks, coordinating actors 
and communicating Dedalo events to the population. 
The study conducted by Antonietti et al. (28) was 
carried mainly in a scientific and controlled University 
setting. The other two included studies (30,31) were 
both conducted by the National Institute of Health and 
Science on Aging (INRCA) based in Ancona, a public 
organisation that oversees five geriatric hospitals and 
residential care facilities in Italy. INRCA is dedicated 
to conducting clinical, biological, and socioeconomic 
research on ageing. Therefore, INRCA had various 
professionals holding different roles, including office 
workers, nurses, doctors, therapists, administrators, 
biologists, as well as gerontologists, geriatricians, 
and biologists. Rampioni et al. (28) involved a 
multidisciplinary team of two psychologists, one user-
centred design expert, and two engineers that carried 
out iterative work to interpret the data, while Santini 
et al. (29) created a virtual coaching used to support 
older adults and employees in their retirement process 
to promote a healthy and purposeful life adjusting 
the specific needs of older adults and motivate them 
towards a healthy lifestyle.

Discussion

This scoping review aimed to explore the current 
knowledge and experience on preventive pathways for 
healthy and active ageing in the Italian setting. Our 
results summarized the available information regarding 
existing preventive pathways in Italy. Moreover, it 
displayed the manner in which this country will pursue 
this topic in the future through the PNRR, which is 
promoted by the European community.

As regards the structure of the existing preventive 
pathway, all four studies were coherent with the WHO 
definition of “healthy aging”. In all the included 
studies healthy ageing took into account cognitive 
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functioning, social and productive functionality, 
life satisfaction, and well-being. Only Bortoluzzi et 
al. (29), in addition to the previous elements, took 
into consideration health status (diseases, taking 
medications and self-monitoring of blood pressure). 
This description of healthy ageing was in line with 
the aim of prevention and health promotion programs 
around the world (4). In this scenario, programs 
were able to empower elder people to pursue healthy 
aging by, preventing, for example, social isolation 
or throughout the assistance of effective integrated 
social services, limiting interventions carried out by 
the National Health Service. A shift from a hospital-
centre model to a community-centred care approach 
is crucial. Therefore, it becomes important to address 
people’s needs before they access healthcare/welfare 
settings, when they already have a significant burden 
of illness and disability. 

The main interventions proposed in the preventive 
pathway were primary prevention and health 
promotion programs, such as physical activity and diet 
adherence. These were similar to the ones described 
in the WHO global action plan for healthy ageing (32) 
and in recent international literature that show how 
lifestyle interventions represent an effective solution 
in public health (5). Physical activity and nutritional 
intervention can contribute to remaining healthy and 
to improve physical and mental health. It is well 
known that PA is a powerful tool for the prevention 
of non-communicable diseases, through reduction 
of main risk factors (33). Moreover an emerging 
line of research investigated the efficacy of lifestyle 
interventions also in improving cognitive functions 
or preventing the cognitive decline of individuals 
suggesting positive results (34). 

In addition, preventive pathways should take into 
account the level of self-efficacy and motivation of 
the participants. Among the included studies only 
Antionetti et al. (28) took into consideration self-
efficacy aspects in order to adapt the interventions 
to the specific health needs and state of awareness of 
the patient. As suggested by the recent randomised 
control trial published by Taksler et al. (35), it is 
necessary to tailor preventive interventions based on 
the participant’s willingness; what am I supposed 
to do to improve my health? this is the future to 
create personalised disease prevention programs for 
healthy ageing. Among the four included studies, 
Rampioni et al. (30) and Santini et al. (31) used mobile 
health intervention which showed important health 
benefits in terms of improving healthy ageing. These 
preliminary results suggest an increasing interest in 

technology-based health programs. In outlining a 
preventive pathway aimed at healthy ageing it will 
therefore be necessary to take into consideration the 
growing presence of interventions that involve the use 
of technology (36-38). Also the European commission 
published a communication on “enabling the digital 
transformation of health and care in the Digital Single 
Market; empowering citizens and building a healthier 
society”, suggesting the use of advance digital tools 
to support integrated care. Moreover, the Ministerial 
Decree 77/2022 (39) has reorganised Italian territorial 
healthcare assistance according to a new model 
through the developing of new services and functions, 
such as community homes, community hospitals, and 
primary care operating centres. Furthermore, it is 
highlighted the importance of home as the first place 
of care and the need of implementing telemedicine 
service that provide assistance through the use of 
digital devices., Nevertheless, these services should be 
quickly implemented in the new developed preventive 
pathways. In the two studies (30,31) where digital 
technology is used, focus groups were fundamental 
to bring the intervention closer to a real application, 
where the intervention itself is fully accepted and 
can therefore produce the desired effects. These 
interventions are included in policies for active 
ageing in Italy (40), in alignment with the Madrid 
International Plan of Action on Ageing (41). Digital 
literacy in the elder counteracts marginalisation and 
encourages their participation in society, which is an 
element of advantage for healthy ageing. 

As far as concern the setting and the professional 
figures involved Bortoluzzi et al. (29), with the Dedalo 
project, gave evidence of the importance of various 
stakeholders, public and private entities that operated 
at a local level for the benefit of the older people 
(Regions, local authorities, third sector organisations, 
etc.). Local and regional initiatives should in fact 
encourage communication and interaction between 
the various actors involved in the process, including 
Regions (42). However, it appears that the settings 
studied aren’t feasible to provide models that can 
be used in real contests. Apart from the Dedalo 
Project (29), which is based on a specific community 
program, the other projects were mainly confined to 
the research field. The professional figures involved 
in the preventive pathway were still unclear and 
heterogeneous. Recent scientific evidence suggests 
that family and community nurses, psychologists, 
kinesiologists, and nutritionists play a fundamental 
role in the promotion and prevention of health in 
several target populations (43,44).
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Study Limitation and future direction
It is worth mentioning that this scoping review 

presents some limitations. First of all, the small 
number of included studies. Today the topic of healthy 
ageing is addressed by various task forces and in 
several European projects (i.e., Erasmus Sport Plus 
Project). However, to date these projects have not 
produced scientific evidence or practical experiments 
on Italian territory. In addition, many studies focused 
on individual lifestyle interventions (supervised 
physical activity programs, dietary changes, fall 
prevention) (45-48) without inserting these lifestyle 
interventions into structured pathways. Moreover, we 
decided to focus our scoping review only on studies 
conducted in Italy due to the fact that we are interested 
in understanding what is the current knowledge 
and experience on preventive pathways for Healthy 
ageing in our national contest; however we believe 
that our results can be useful for the creation of a 
new preventive pathway for healthy ageing in other 
countries; especially because a clear definition of 
this pathway for prevention does not exist even in the 
international scenario. At the same time, many Italian 
projects (i.e., SUNFRAIL, SPRINTT) based on healthy 
ageing are focused on specific diseases or on subjects 
with high clinical complexity that require hospital 
supervision (49). Nowadays, as suggested by the small 
number of articles found, preventive pathways have 
not received enough attention; therefore, research 
should move toward defining practice models that are 
effective in local contexts. Then, a systematic review 
more focused on effectiveness and sustainability of 
this preventive pathway inside an international context 
would take place. Recently a new project financed by 
the National Recovery and Resilience Plan (PNRR) 
named Age-It focused on addressing the consequences 
and challenges posed by the ageing population in Italy 
(50). A multifaceted and complex process that presents 
risks, but also opportunities to promote inclusive well-
being with implications for the entire society. The 
project involves public and private partners with an 
interdisciplinary approach, to contribute to this field 
of research and support the development of related 
goods and services for the market.

Conclusions

Our scoping review underlines the limited 
knowledge and experience of preventive healthy 
aging interventions in the national setting. The new 
preventive pathway aimed to healthy ageing should 

be based on lifestyle interventions (i.e., physical 
activity, nutrition and cognitive training), managed by 
multidisciplinary teams (i.e., family and community 
nurse, psychologists, kinesiologists, nutritionists) 
with the use of digital tools (i.e., mobile health, digital 
coach) in order to improve the safety of older people. 
The setting characteristic is not clear, future study 
should be focused on how to implement this type 
of intervention outside a research context. Finally, 
one of the main challenges is the participation of 
this type of population in preventive intervention. 
Therefore, effective strategies are needed to promote 
engagement in care, tailored to the needs of older 
people. These main characteristics of a preventive 
pathway model applied in the national contest could 
be subsequently translated, adapted and implemented 
in other countries.
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Riassunto 

Quali sono le attuali conoscenze ed esperienze in merito ad un 
percorso preventivo per l’invecchiamento in buona salute in 
Italia? Una revisione scoping

Introduzione. La popolazione mondiale sta invecchiando rapida-
mente. I corretti stili di vita sono obiettivi fondamentali per interventi 
orientati al cambiamento del comportamento per promuovere un 
invecchiamento in buona salute.

Disegno dello studio. Abbiamo condotto una revisione scoping 
con l’obiettivo di sottolineare le attuali conoscenze ed esperienze 
in merito a interventi preventivi per l’invecchiamento sano e attivo 
in Italia e il modo in cui il nostro paese si muoverà in quest’area di 
ricerca.

Metodi. La ricerca è stata condotta su diversi database: PubMed, 
CINAHL, Embase e Scopus sino al 25 luglio 2023 e i risultati della 
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ricerca sono stati filtrati per includere solo articoli pubblicati a 
partire dal 2003.

Risultati. Sono stati recuperati un totale di 951 record potenzial-
mente rilevanti. Dopo la rimozione dei duplicati, sono stati sottoposti 
a screening 810 record univoci. Infine, sono stati inclusi quattro 
studi che soddisfacevano i criteri stabiliti. Tutti gli studi sono stati 
condotti nelle regioni del Nord e del Centro Italia. La popolazione 
indagata era composta da anziani e tutti e quattro gli studi si sono 
concentrati principalmente su strategie di prevenzione primaria e 
promozione della salute basate sull’autoefficacia e sulla motivazione 
dei partecipanti nei confronti dei corretti stili di vita, in particolare, 
attività fisica, dieta e allenamento cognitivo. Inoltre, due studi hanno 
utilizzato dispositivi digitali per veicolare un intervento preventivo 
per un invecchiamento in buona salute.

Conclusioni. La nostra revisione scoping sottolinea la limitata 
conoscenza ed esperienza esistente nel contesto nazionale riguar-
do agli interventi preventivi per l’invecchiamento in buona salute 
tra le persone anziane. Il nuovo percorso preventivo finalizzato 
all’invecchiamento in buona salute dovrebbe basarsi su interventi 
personalizzati sullo stile di vita, gestiti da team multidisciplinari 
con l’uso di strumenti digitali, al fine di migliorare la sicurezza delle 
persone anziane. Le caratteristiche del setting di implementazione 
del percorso preventivo non sono ancora chiare.
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Abstract 

Background. Breast cancer represents the most common form of neoplasm in women, with an estimated 685,000 deaths annually. 
In this regard, screening programmes represent one of the most effective intervention tools in the field of cancer prevention. The 
aim of this study is to analyse and describe the key performance indicators of the screening programmes in Lombardy from 2016 
to 2022.
Study design. Descriptive temporal analysis study.
Methods. The data pertaining to the screening campaign were subjected to analysis, with the results broken down according to 
the following criteria: individual province, age group eligible for screening, and campaign year. For each campaign, the data 
pertaining to the population subjected to screening, as well as the data concerning the rate of cancers identified during the 
campaign, were subjected to analysis.
Results. For the three age groups, a substantial overlap in call and campaign adherence rates can be observed, with stable values 
between 2016 and 2019, followed by a significant decline in the 2020 campaign associated with the impact of the pandemic on 
prevention activities, including cancer screening campaigns. The data for 2021 and 2022 indicate a reversal of the decline in 
adherence and call rates, particularly in the 45-49 age group, which exhibited an increase of approximately 300% in the call rate 
between 2021 and 2020.  Moreover, the categorization of the provinces into urban, mountainous and rural provinces demonstrates 
an overlap in the admission rates between the three areas in the different years.
Conclusions. Despite the existence of mammography screening campaigns for more than 20 years, adherence rates in the Lombardy 
region remain below the targets set out in Europe’s Beating Cancer Plan. In this regard, the observed variations, particularly 
during the period of the pandemic and in the subsequent post-pandemic period, provide an opportunity to rethink the organization 
of screening campaigns in order to increase adherence and effectiveness.
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Introduction

Breast cancer is the most common type of cancer 
among women, causing 685,000 deaths globally 
(1,2). In Italy, it is liable for 12,500 deaths in 2021, 
with 55,700 recorded new cases in 2022 and 834,200 
women living with the disease (3). Due to its 
prevalence, breast cancer is considered as one of the 
main public health and preventive medicine issues.

Screening programs are one of the most suitable 
and cost-effective intervention in public health 
and specifically in cancer prevention. Screening 
importance is underlined by several studies that found 
a decrease in mortality in countries that implemented 
organized population-based screening programs for 
early detection of the disease (4-12). Building on 
this and according to current evidence, the European 
Commission Initiative on Breast Cancer recommends 
the implementation of organized screening programs 
for women aged 45 to 49 (conditional recommendation, 
moderate certainty of the evidence), 50 to 69 
(strong recommendation, moderate certainty of the 
evidence) and 70 to 74 (conditional recommendation, 
moderate certainty of the evidence), through digital 
mammography or tomosynthesis (13). 

In 2020, European Union (EU), in order to cut 
down breast cancer mortality rate, placed a focus on 
the objectives of cancer screening programs through 
the Europe’s Beating Cancer Plan. The objectives 
were to reach at least 90% coverage of the eligible 
population. Despite this ambitious objective and several 
implementation policies, such as the introduction of 
population-based breast cancer screening programs 
in 25 out of the 27 EU member state, coverage levels 
were still below the goal, ranging from 6% to 90% 
(14). The importance of screening and of a preventive 
approach to breast cancer is further highlighted by a 
study published in 2020 that estimated the decreasing 
of 12,434 breast cancer deaths in Europe by reaching 
a screening coverage rate of 100% (9).  

In Italy each region is in charge for the 
implementation of screening programs according to 
national guidelines, guaranteeing a mammography 
every two years for women aged 50-69, with the 
possibility for each region to further extend the target 
population (15). In particular, Lombardy region has 
been implementing breast cancer screening since 
the early 2000s. In 2017 the target population has 
been extended to women aged 45-49 with annual 
mammography and to women aged 70-74 with a 
mammography every two years (16). The whole 
screening procedure is voluntary and has no cost for 

the citizens, aiming to provide equal access to care 
for all women

Screening programs can only function within 
a well-organized healthcare system, due to their 
considerable logistic costs and longtime results. This 
is one of the reasons why in specific situations, such 
as pandemic, the goal to guarantee primary care 
service could led to a temporary screening service 
outage. Notably, Lombardy region has been one of 
the first European areas to be invested by the COVID-
19 pandemic in early 2020, resulting in a national 
lockdown which has severely impacted prevention and 
screening, with an important decrease in the number 
of invitations to mammography in 2020 (17,18).

The aim of this paper is to describe key performance 
indicators (KPIs) of the Lombardy regional breast 
cancer screening program from 2016 to 2022, a period 
which also includes the program delay due to the 
pandemic and eventually the resumption in 2022.

Materials and methods

Lombardy breast-cancer screening program setting
The national healthcare service operates in 

the territory of Lombardy region through eight 
local Health Protection Agencies (ATS) led by the 
Directorate-General Welfare. Each ATS is responsible 
for the management of the breast-cancer screening 
program in its area. Within the target population, 
individuals eligible to participate in the screening 
program are identified by excluding those who had a 
recent mammography (temporary suspension) or with 
diagnosis of breast cancer (permanent suspension). 
Eligible women receive a letter of invitation containing 
general information about the screening program and 
an appointment to perform the exam, which consists 
of a mammogram in two projections, independently 
reviewed by two radiologists. In the case of suspicious 
or positive results, the woman is referred for further 
diagnostic examinations. In the case of a negative 
result instead, the women re-enter the program and 
will be contacted again after two years (women aged 
50-74) or one year (women aged 45-49). 

Source of data and analysis
The Directorate-General Welfare yearly collects 

and analyzes data from each ATS through the form 
to be delivered to the Health Ministry through the 
National Screening Observatory. One ATS could not 
deliver complete cancer data for 2022 due to a hacker 
attack to the screening registry. The hacker attack 
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seriously corrupted the screening database, for year 
2022 and before. Data about screening tests performed 
was almost rescued, whilst data about lesions detected 
was poorly restored. Data from 2016 to 2022 were 
collected in a datasheet on SAS Analytics Software 
9.4. A preliminary analysis was performed to assess 
the viability of the survey’s answers, searching for 
missing data or errors. Descriptive analysis were 
conducted analyzing categorical data as absolute 
frequencies and percentages. No inferentional analysis 
was conducted.

Key performance indicators
The following KPIs were analyzed for women aged 

45-49, 50-69 and 70-74, for the years 2016-2022:
- adjusted invitation coverage: percentage of 

individuals invited to screening during the analysed 
period, compared to the target population, excluding 
undelivered invitations and individuals with specific 
exclusion criteria;

- examination coverage: percentage of individuals 
who underwent the examination compared to the 
target population, excluding individuals with specific 
exclusion criteria;

- recall rate (RR): the number of individuals 
recalled for further assessments as a proportion 
of all individuals who underwent a screening 
examination;

- detection rate (DR): the number of all malignant 
cancers detected every 1,000 screened individuals;

- positive predictive value (PPV): the ratio of 
lesions that are diagnosed as truly positive to those 
that test positive at the screening exam

The ATS were eventually clustered according to 
population and healthcare network difference. The 
three main ATS of Lombardy, Milano, Bergamo 
and Brescia were considered as city area, while the 
north area, corresponding to Varese and Sondrio, was 
considered as mountain area. The remaining ATSs 
were merged into countryside area.

Results

Table 1 presents data for the 50-69 age cohorts 
evaluated between 2016 and 2022. Adjusted invitation 
coverage was constantly around 100%, with the 
exception of the pandemic biennium when it dropped 
to 57.5 % (2020) and 84.3% (2021). Regarding the 
examination coverage, around half of the target 
population was covered by screening test in the 
organized program before the pandemic, whilst in 
2020 only one out of three women was covered 
with the mammography. In terms of RR, the average 
is 10.4% for initial examinations and 4.4% for 
subsequent examinations. The PPV is approximately 
4.4% for initial examinations and 9.4% for subsequent 
examinations. DR is between 3.9% and 4.9% for 
first examinations and between 4.0% and 4.5%.
for subsequent examinations; the DR below 4.0% 

Table 1 - Key performance indicators of Lombardy region breast-cancer screening program, 2016-2022, age group 50-69 years old.

2016 2017 2018 2019 2020 2021 2022

Target population (n) 700,096 688,828 691,561 695,907 705,152 711,143 720,873

N. of invited subjects 624,502 611,981 652,557 649,903 375,884 563,653 696,303

Adjusted invitation coverage (%) 98.9 99.7 106.0 100.5 57.7 84.3 101.0

Examination coverage (%) 50.4 52.9 52.9 53.4 29.0 53.0 48.3

N. of screened women 352,566 364,139 365,684 371,357 204,750 376,926 347,879

Adjusted partecipation rate (%) 64.6 67.2 63.7 67.0 62.1 70.8 54.8

Recall rate (%)

First screening 11.4 10.7 10.3 10.7 9.5 10.5 9.9

Subsequent 4.7 4.2 4.3 4.3 4.5 4.6 4.4

N. of screen-detected cancers 1,469 1,588 1,682 1,535 830 1,688 1,156

Detection rate (‰)

First screening 4.9 4.9 5.0 4.8 3.9 4.2 3.5

Subsequent 4.0 4.3 4.5 4.0 4.1 4.5 3.3

Positive predictive value (%)

First screening 4.5 4.7 5.0 4.6 4.2 4.4 3.7

Subsequent 8.8 10.2 10.6 9.6 9.2 9.9 7.5
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observed in 2022 is probably due to the missing cancer 
cases registration in one ATS. Moreover, despite the 
impact of the SARS-CoV-2 pandemic, as evidenced 
by the reduced invitation rates, an analysis of clinical 
outcomes as detection rates revealed no substantial 
differences between the years preceding and those 
during the pandemic.

Table 2 presents data for the 70-74 cohorts evaluated 
from 2016 to 2022. Due to the gradual implementation 
of screening of screening extension for these cohorts 
by the Lombardy region, for 2016 and 2017 data are 
not available for all the ATS. The invitation coverage 
displays an increase followed by a drop, which can be 
attributed to the Sars-CoV-2 pandemic, and then a new 
increase.  The examination coverage reaches 50% in 
2018 and then is hampered as well by the pandemic. RR 
is similar to the one observed in the 50-69 age range; 
whilst DR and PPV are markedly higher in this age 
group: DR is higher than 8% in 2017-2018 and PPV is 
higher than 15% from 2017 on. In this regards, Table 2 
illustrates that the 70-74 age group has been significantly 
affected by the impact of the SARS-CoV-2 pandemic on 
screening programmes. Indeed, the adjusted invitation 
coverage in 2020 is approximately half that observed 
in 2019, and the first screening detection rate in 2020 
and 2021 is, respectively, approximately half and two-
thirds of the 2019 rate.

Table 3 presents data for the 45-49 age cohorts 
evaluated from 2016 to 2022. As a consequence of 
the gradual implementation of screening extension 

for these cohorts by the Lombardy Region, data are 
not available for all ATSs for the years 2016, 2017, 
and 2018. The data demonstrate a notable variation 
in invitation coverage over time, with a consistent 
upward trajectory following the onset of the SARS-
CoV-2 pandemic. Notably, the survey coverage has 
never exceeded 16% until 2021. The RR is comparable 
to that observed in both the 50-69 and 70-74 age 
groups, while the DR and PPV align with the values 
observed in the 50-69 cohorts.

In Figure 1 a breast screening participation rate is 
described according to the geographical area. Despite 
fluctuations we can note a substantial overlap among 
three areas with and increasing of response rate 
during 2021, with an average rise of 24.9%. In the 
same assessment we have also note an increasing of 
response range since 2020 during which the response 
rate between countryside and mountains was 8.6%, 
while the rage increase to 11.8% during 2021.

Discussion

Screening programs are among the most cost-
effective strategies in medicine and they represent a 
cornerstone in prevention (19). Since its introduction, 
breast cancer screening has provided a fundamental 
preventive tool resulting in a decrease of mortality 
linked to this neoplasia (20). Italian National 
Healthcare Service (SSN) develops it through several 

Table 2 - Key performance indicators of Lombardy region breast-cancer screening program, 2016-2022, age group 70-74 years old. 

2016* 2017** 2018 2019 2020 2021 2022

Target population (n) 35,770 85,565 135,827 140,895 144,787 149,080 146,434

N. of invited subjects 17,456 48,169 133,120 115,964 64,326 110,130 130,835

Adjusted invitation coverage (%) 53.2 59.3 109.2 92.0 47.8 81.5 95.4

Examination coverage (%) 34.1 33.0 53.0 49.3 24.4 49.3 48.5

N. of screened women 12,183 28,216 71,981 69,517 35,304 73,563 71,089

Adjusted partecipation rate (%) 81.0 68.1 61.4 69.9 62.5 70.2 58.4

Recall rate (%)

First screening 9.2 10.9 10.1 11.1 7.6 11.6 8.8

Subsequent 5.2 5.0 4.6 4.6 4.1 4.5 4.5

N. of screen-detected cancers 58 240 649 517 244 583 707

Detection rate (‰)

First screening 4.8 13.0 14.9 16.8 8.6 11.5 20.0

Subsequent 4.9 8.4 8.8 7.1 6.9 7.8 9.5

Positive predictive value (%)

First screening 5.3 12.0 14.8 15.2 11.3 10.0 21.3

Subsequent 9.4 16.6 18.8 15.4 16.7 17.3 21.5

*For 2016, data is available only for two ATS, ** For 2017, data is available only for 6 ATS
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Table 3 - Key performance indicators of Lombardy region breast-cancer screening program, 2016-2022, age group 45-49 years old

2016* 2017** 2018*** 2019 2020 2021 2022

Target population (n) 35,570 15,383 57,026 190,912 214,885 201,998 197,941

N. of invited subjects 7,073 971 1,201 57,852 50,731 72,956 177,646

Adjusted invitation coverage 
(%)

19.64 6.59 2.17 32.04 24.06 36.81 90.09

Examination coverage (%) 9.52 5.60 1.90 15.82 11.66 20.25 47.81

N. of screened women 3,385 861 1,082 30,199 25,060 40,896 94631

Adjusted partecipation rate 
(%)

59.6 91.1 92.9 62.5 56.3 61.6 58.7

Recall rate (%)

First screening 3.3 12.3 10.3 11.4 11.3 11.8 11.3

Subsequent 9.5 7.5 4.9 7.5 7.5 6.8 6.4

N. of screen-detected cancers 13 3 5 106 68 122 274

Detection rate (‰)

First screening 3.5 4.2 4.3 3.6 2.7 3.2 3.2

Subsequent 8.2 0 7.0 3.0 2.7 2.6 1.8

Positive predictive value (%)

First screening 10.4 3.4 4.1 3.2 2.4 2.7 2.9

Subsequent 8.7 0 14.3 4.0 3.6 3.8 2.8

*For 2016, data are available only for two ATS, ** For 2017, data are available only for 6 ATS, *** For 2018, data are available only for 4 
ATS

Figure 1 - Clusterized breast screening response rate in Lombardy region 2016-2022 (50-69 y.o. cohort)

Regional Healthcare Services (SSR) involved in 
decision policies making such as screening age range. 
Our analysis has been performed on the experience 
of Lombardy SSR between 2016 and 2022 (21). 
Lombardy is the most populated Italian region with 
close to 10 million inhabitants and with the sixth 
lowest average age close to 46 years (22).

To assess the overall effectiveness of breast cancer 

screening programmes we focused on organizational 
and clinical results, such as the ratio of invited women, 
adherence and cancer diagnosis by stage. Firstly, we 
analyzed the invited patient ratio and their adherence 
to the screening program. 

The analysis considered three population cohorts: 
45-49, 50-69 and 70-74 years. The adjusted coverage 
showed a significant difference between the cohorts, 
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which can be partly explained by the different timing 
of the screening programme introduction and partly by 
the age difference. Indeed, age is reported as a factor 
influencing adherence to cancer screening campaigns 
in the literature, with increased adherence in younger 
age groups. 

e same time, the mean responder rate of close 
to 56% emphasizes a sore point, the screening test 
refusal or hesitancy. Indeed, despite the importance 
of screening programs to cut down the breast cancer 
mortality rate, different studies all around the world 
show a lower adherence to mammography screening 
(5,23-26). It’s interesting to note that adherence 
increasing in 2021 overcoming the pre-pandemic 
level, as a response to COVID-19 and the disclosure 
about the importance of prevention.

In this context, the potential psychological impact of 
COVID-19 pandemic on public attention to preventive 
health measures may be a crucial factor in the observed 
increase in adherence to such measures. Indeed, some 
studies suggest that the pandemic has influenced the 
uptake of preventive health interventions (27-29). 
This evidence lends support to the hypothesis that 
the observed increase in adherence rates since 2021, 
which has resulted in even higher rates than during 
the pandemic period, may be attributable to a shift in 
perception towards viewing screening interventions 
as a crucial tool for protecting health.

In addition, the time-frame analysis has highlighted 
another interesting point; the COVID-19 pandemic has 
affected the screening program probably through the 
temporal disruption of the healthcare system schedule, 
but the adherence remained about the same, close to 
55%, and below the average of the European high-
income nations, even though screening age targets 
are different (30). Indeed, despite a dizzying fall of 
invitation ratio dropping from 90% to 53% which 
shows the consequence of the pandemic with the 
interruption of emergency and non-urgent paths of 
care, especially during the first month of the pandemic, 
data on temporary trend confirm a lower attention 
towards these preventive campaigns.

At the same time, in order to assess the influence of 
healthcare network and spreading among region, our 
team has performed a partition of Lombardy ATSs by 
reclassifying them into three areas based on population 
and healthcare network features. 

This study is one of the first in the literature 
to identify the influence of the territory or the 
organization of a healthcare system on patient 
adherence to a screening campaign, rather than 
socio-economic factors. Notably, a greater range 

was observed in the years 2016, 2020, and 2021. The 
observed differences in adherence rates between the 
three areas, particularly in 2016 and 2021, could be 
attributed to the transition of the regional healthcare 
system in 2015. This involved the reorganization of 
territorial prevention networks and the resumption of 
cancer screening activities following the end of the 
COVID-19 pandemic. Regarding the resumption, the 
faster rise in rates in certain territorial areas may be 
due to the presence of large centres that performed 
most screening tests before the pandemic, compared 
to areas with a dense network of providers. Many 
patients may have delayed joining the campaign due 
to difficulties or complexities in reaching the test site. 
This is because screening services have been diverted 
to large hubs to ensure the provision of basic services 
in territorial networks.

Considering the diagnostic elements, the analysis 
has highlighted two elements. The first one is, as for 
the invitation, the effect of the COVID-19 pandemic 
on cancer detection rates. The comparison between 
invitation decreases (40.98%) and cancer detection 
decreases (46.38%) shows a difference close to 5%. 
Due to our experience and several studies performed 
on different cancer screening, such as cervical cancer, 
we can  assumed that one potential explanation for this 
phenomenon is that women who adhere to a healthier 
lifestyle are also more careful about preventive health 
activities, including participation in cancer screening 
programmes (31,32). Moreover, the disruption 
of healthcare systems caused by the COVID-19 
pandemic could have exacerbated this trend.

At the same time, the loss of data from the 
aforementioned ATS, although confined to one ATS 
and therefore not involving the entire Lombardy 
region, could offer an additional partial explanation 
for the diminished detection rate that was observed 
during the course of 2022. It is important to note that, 
despite the potential repercussions of the data loss, the 
reliability of the study’s findings appears to remain 
unaffected. This observation is particularly salient 
in the context of the outcomes derived from regional 
screening initiatives. The only result of the study 
in which this issue has the potential to compromise 
the reliability pertains to the comparison between 
the countryside, the city and the mountains. This is 
due to the fact that the ATS damaged by the attack is 
predominantly present in one of these areas.

The second one is the decreased trend in benign 
neoplasms surgery, which could be partially explained 
by the advancement in diagnostic techniques and a 
change in the approach towards benign lesions (33). 
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This approach has changed radically the view of 
breast cancer interventions and increased the necessity 
of early diagnosis, underlining the importance of 
breast cancer screening. Indeed, despite a higher 
identification rate increasing the incidence of breast 
cancer, implementing organized population-based 
screening programs could lead to early detection of 
malignancy in its first stage, therefore, decreasing 
mortality as described in several studies (34-40).  

Limitations
Cancer screening is one of the most important 

instruments in preventive medicine and its importance 
is underlined by the malignancy detection rate that 
supports early operations to avoid cancer evolution 
and mortality. Despite more than 20 years of 
breast cancer screening programs, the adherence in 
Lombardy region remains low, under 60%. On this 
regard a study that tried to provide a comprehensive 
analysis on screening program data and potential 
explanation for its variation represents a cornerstone. 
The main limitation of this study is the absence of 
literature to support this reading framework about the 
psychological influence of COVID-19 on adhesion. 
The second one is the short-term follow-up based only 
on 2021 data that may not reflect a real mindset change 
but only a specific timeframe due for instance tothe 
2020 examination skipping. So, this original article 
could be considered as a first step to a more extensive 
analysis that could be considered a post-pandemic 
long-term follow-up to assess the change in breast 
screening program organization and adherence.

Conclusions

Despite the effects of the COVID-19 pandemic on 
the healthcare system and the temporary disruption of 
screening programs, screening program empowerment 
is essential to provide a widespread organization. 
The pandemic affects not only the organization and 
the functions of the healthcare systems, but also the 
adhesion: in other words, it can begin to show an 
increase compared to the pre-pandemic percentage. 

The rise of post-pandemics adherence calls 
attention to the fact that during the pandemic the 
avoidance or delay in accepting the screening practices 
is probably caused by fear or discomfort; the following 
reaction to such sentiments could be used to increase 
screening programs participation and, in a longer run, 
to radically rethink the organization. 
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Riassunto

Regione Lombardia: sette anni di screening del cancro al seno 
prima, durante e dopo la pandemia di SARS-CoV-2

Background. Il tumore mammario rappresenta la tipologia 
di neoplasia più frequente nel genere femminile responsabile di 
685.000 morti ogni anno. I programmi di screening rappresentano a 
tal proposito uno degli strumenti di intervento più efficaci in ambito 
di prevenzione neoplastica. Scopo dello studio è quindi quello di 
analizzare e descrive i key performance indicators (KPIs) dei pro-
grammi di screening lombardi dal 2016 al 2022.

Disegno dello studio. Studio descrittivo di analisi temporale.
Metodi. Sono stati analizzati i dati relativi alle campagne di scre-

ening suddivisi per singola provincia, per fascia di età convocata per 
lo screening e per anno di campagna. Per ogni campagna sono stati 
analizzati dati relativi alla popolazione soggetta a screening e dati 
relativi al tasso di cancri identificati nel corso della campagna.

Risultati. Per le tre fasce di età si può osservare una sostanziale 
sovrapposizione di tasi di chiamata e di adesione alle campagne, 
con valori stabili tra il 2016 e il 2019, seguiti da un’importante di-
minuzione nella campagna 2020 associabile all’impatto che il covid 
ha avuto sulle attività di prevenzione come campagne di screening 
oncologico. I dati del 2021 e 2022 mostrano una ripresa di adesione 
e di chiamata, in particolare nella fascia di età 45-49 anni, che mostra 
un incremento di circa il 300% del tasso di chiamata tra il 2021 e il 
2020.  Inoltre, la classificazione delle provincie in province urbane, 
montuose e rurali mostra una sovrapposizione dei tassi di adesione 
tra le tre aree nei vari anni.

Conclusioni. Nonostante l’esistenza di campagne di screening 
mammografica da oltre 20 anni i tassi di adesione in regione Lom-
bardia rimangono al di sotto degli obiettivi dello Europe’s Beating 
Cancer Plan. A tal proposito, le variazioni osservati in particolare in 
occasione della pandemia da Covid-19 e nel periodo post pandemico 
rappresentano un elemento da cui partire, ripensando l’organizzazione 
delle campagne di screening, per aumentare l’adesione ed efficacia.
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Abstract 

Background. Continuing Medical Education (CME) is essential for enhancing professional performance. Modern CME approaches 
should prioritize adaptability and engagement through interactive and experiential learning, fostering better knowledge retention, 
skill application, and innovation to meet evolving healthcare challenges. This study aims to assess knowledge and perceptions of 
perceived role of engagement and active learning techniques in CME in the Italian population.
Methods. We conducted a pilot study with cross-sectional design among graduate and post-graduate students from the University 
of Modena and Reggio Emilia in 2023, by administering a 17-item questionnaire about knowledge, and perceptions of CME. 
Results. We included 43 participants (median age 25, 72% females). Role of CME was recognized by 72.1%, and 53.5% were aware 
of its benefits. Likert responses showed high perceived importance of CME and engagement (mean scores 3.79 and 4.40). Active 
approaches like simulation (68.3%) and role-playing (65.9%) were familiar, but gamification (36.6%) was far less known. 
Conclusions. While methods like simulation, role-playing, case-based learning, and problem-based learning were familiar to study 
participants for their strong evidence of effectiveness, emerging approaches such as gamification and team-based learning were 
less known. Such approaches require further implementation in educational programs to show their benefits. 
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Introduction 

Within a rapidly evolving scientific knowledge, 
including (and particularly) that related to human 
medicine, it is mandatory that healthcare workers 
maintain and develop their professional competences. 
The rapid pace of technological advancements and 
healthcare challenges further underscores the need 
for adaptive continuous education to ensure high 
standards of care and innovation within healthcare 
systems (1-5). Lifelong learning and Continuing 
Medical Education (CME) are therefore pivotal in the 
modern healthcare sector, as they ensure the ongoing 
development of healthcare professionals’ skills and 
knowledge for improving the quality of healthcare 
services (6-8). CME is defined as “educational 
activities that serve to maintain, develop, or increase 
the knowledge, skills, and professional performance 
and relationships a physician uses to provide services 
for patients, the public, or the profession” (9,10) and 
is rooted in the principle that healthcare professionals 
must be regularly updated on the latest scientific and 
technological knowledge to provide high-quality, 
evidence-based care (6,11).

In Italy, the CME has been recognized as 
mandatory for all health professionals 1992, following 
the Legislative Decree no. 502. This and the 
following regulatory framework, Legislative Decree 
no. 229/1999, made CME a consistent and uniform 
process across the country integrating national, 
regional, and organizational levels, supporting the 
harmonization of healthcare services (12). CME 
includes a variety of formats—classroom, online, 
and in-person training—aimed at enhancing clinical, 
technical, and managerial skills (13). In particular, 
modern learning approaches prioritize flexibility and 
dynamism over traditional, static education methods, 
encouraging healthcare organizations to become 
learning organizations (14,15). These approaches 
foster the exchange of knowledge and experiences, 
allowing professionals to build practical expertise 
alongside academic knowledge; experiential learning 
and reflection are crucial for developing critical 
thinking and problem-solving abilities in real-world 
scenarios (16). Recent research shows that interactive 
CME approaches, such as learning by doing, peer 
learning, and analyzing past incidents, are more 
effective than traditional lectures, improving both 
knowledge and clinical practice (17). In particular, 
they demonstrated to improve healthcare outcomes 
not only by preventing errors, but also by enhancing 
innovation within the organization (13,14,18,19). 

Despite the benefits of modern education approaches 
especially for the healthcare providers, the knowledge 
about available approaches methods, their role and use 
in biomedical education have not been explored. For 
these reasons, this study aims to assess the perceived 
role of engagement and active learning techniques in 
CME in order to expand the current literature on the 
topic and highlight the importance of these critical 
aspects of CME.

Methods

We conducted a cross-sectional study involving 
a sample of the graduate and post-graduate students 
from University of Modena and Reggio Emilia, 
Northern Italy. The inclusion criteria were being adults 
(≥18 years), having Italian as native language, and 
being students attending (graduate) or having attended 
(post-graduate) Public Health courses. 

With the help of co-authors expert in didactics, 
pedagogy,  and e- learning,  we designed a 
questionnaire of 17 mixed-type questions to 
collect socio-demographic information, including 
educational attainment and occupation, and to 
investigate the participants knowledge and the 
perceived relevance of CME using a Likert scale 
ranging from 1 (“low”) to 5 (“high”) (Supplementary 
Material).

The questionnaire was designed for self-
administration and online completion. We made 
available online the questionnaire from May to 
November 2023 and collected data electronically 
via Google Forms. We performed analysis using 
the Software IBM SPSS Statistics Version 29.0.0.0. 
We then analyzed the collected data, to assess the 
sociodemographic characteristics of participants and 
their responses to the questionnaire using descriptive 
statistics, including frequencies, percentages, means, 
and standard deviations. We conducted a reliability 
analysis of the Likert-scale items related to CME 
and engagement in order to assess their internal 
consistency using Cronbach’s alpha test. We used Chi-
square tests to explore relations between categorical 
variables and dichotomous survey responses. We 
used Microsoft Excel (Office Package, Microsoft 
Corp., Redmond, WA, 2024) for data visualization. 
We conducted the study according to the Declaration 
of Helsinki. Approval from the Ethics Committee 
was waived due to the use of entirely anonymous and 
aggregated data hampering personal identification of 
participants (20).
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Results

Forty-three individuals participated in the study, 
with a response rate of 45.2%. Table 1 outlines their 
main sociodemographic characteristics. Participants 
had a median age of 25 years and were mainly females 
(72.1%). High school’s degree (44.2%) and bachelor’s 
degree (27.9%) were the most frequent educational 
attainment levels. As regards occupational status, 
participants were mainly working post-graduate 
students (55.8%) following by graduate students 
(44.2%). 

Knowledge of CME meaning was high among 
participants (72.1%), while CME benefits and 
purposes were clear for 53.5% only. Forty participants 
(93.0%) believed digital technologies to be useful 
to rise education engagement, and the almost all of 
them (97.7%) believed innovative strategies to be 
useful to rise education engagement. All participants 
considered that personalized learning to be useful in 
the healthcare sector. 

As shown in Figure 1, CME approaches familiar 
in the study participants were: increase in interest 
(53.5%) and development of practical skills (58.1%); 

Table 1 - Characteristics of the study sample (N=43). Values 
expressed as N (%) if not differently reported.

Characteristics N (%)

Age (years)

Median (IQR) 25 (23-37)

18-25 25 (58.1)

26-35 7 (16.3)

>35 11 (25.6)

Gender N (%)

Male 12 (27.9)

Female 31 (72.1)

Educational attainment

High school 19 (44.2)

Bachelor’s degree 12 (27.9)

Post-graduate degree* 12 (27.9)

Occupational status

Working student 24 (55.8)

Student 19 (44.2)

* Master’s degree, PhD, Level 5B ISCED (International Standard 
Classification of Education), Postgraduate Master’s degree (first 
cycle).

Figure 1. Familiar and unfamiliar approaches to increase engagement in education.
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whereas the less familiar were: exclusively technology-
based (4.7%) and effective only for senior students 
(2.3%). 

Figure 2 shows the distribution of knowledge 
about active approaches to increase engagement, 
with percentages over 60% for simulation, role-

Figure 2. Distribution of knowledge of active learning approaches to increase engagement in the study sample.

Figure 3. Answers to Likert questions. Scale ranges from 1 (“low”) and 5 (“high”).

playing, case-based learning, and problem-based 
learning, while the less familiar active approach was 
gamification (36.6%). 

Answers to Likert survey questions are shown 
in Figure 3. On a scale from 1 to 5 where 1 was 
“low” and 5 was “high”, the rating about the impact 
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of CME, the importance of participation to CME, 
and the importance of engagement for healthcare 
professionals are very high, with mean values of 
4.12 (SD 0.99), 4.40 (SD 0.88), and 4.24 (SD 0.98), 
respectively. Slightly lower values can be noted when 
assessing the effect of social media on engagement 
(mean value: 3.79, SD 1.02).

The reliability analysis to assess internal consistency 
on the four items related to the impact of CME and 
engagement in the healthcare sector was conducted 
using Cronbach’s alpha, with a value of 0.814, 
indicating strong reliability, with contribution from all 
items. In particular, the item “Importance attributed 
to the participation in CME by healthcare personnel” 
showed the highest corrected item-total correlation (r 
= 0.814) and contributed most strongly to the internal 
consistency of the scale. Exclusion of this item would 
decrease the Cronbach’s alpha to a value of 0.686.

No major differences between the categorical 
variables. The Chi-square tests were conducted to 
examine the relation between various categorical 
variables (gender, educational attainment, and 
occupational status) and dichotomous questions 
such as perceived meaning of CME, its benefits and 
purposes, digital technology, personalized learning 
and innovative strategies usefulness (Figure 4).

Discussion

This study highlights how CME is perceived in 
a sample of Italian students as markedly impactful 
in enhancing healthcare professionals’ knowledge 
and fundamental for professional development. Also 
previous studies carried out in Italy underlined such 
vital role (21,22), but lack of the investigation on 
the specific role of modern approaches. Specifically, 
our study highlights that engagement is perceived as 
equally important compared to traditional learning 
methods, emphasizing the need for interactive 
and motivating didactic approaches, given also 
that CME is mandatory and risks being perceived 
as a mere obligation without tangible benefits 
(22). Engagement in education refers to the active 
involvement, interest, and motivation of participants 
in their learning processes. Several factors enhance 
engagement in CME, such as the possibility of 
benefiting from relevant content, active learning 
methods, digital tools, and personalized learning. 
Digital tools like online platforms further boost users’ 
engagement, while self-directed and competence-
oriented learning allows healthcare providers to focus 

on areas most relevant to their practice, fostering 
greater involvement (23,24). As a consequence, high 
engagement leads to better knowledge retention, 
practical application of skills, and long-term learning 
outcomes (25,26). For these reasons, engagement 
offers an opportunity to make CME courses more 
appealing and effective, transforming them into 
meaningful learning experiences that enhance 
knowledge retention and ultimately improve the 
quality of care (27).

Active learning techniques such as simulation, 
role-playing, case-based learning, problem-based 
learning, gamification, team-based learning, and 
flipped classroom methods can increase motivation 
and foster active participation and are increasingly 
recognized for their potential to enhance engagement 
in CME (14). In this study, participants were familiar 
with simulation, role-playing, case-based learning, and 
problem-based learning, while gamification was less 
known. Chi-square analysis revealed that demographic 
factors, including gender, educational attainment, and 
occupational status, did not significantly influence 
perceptions of CME or engagement strategies.

Simulation emerged as the most familiar approach 
in the sample and is widely supported by literature 
as a highly effective method in CME of a wide 
range of disciplines (16, 28-32). It allows healthcare 
professionals to refine technical and non-technical 
skills in controlled settings, enhancing readiness for 
real-world challenges (18,33). However, low-fidelity 
simulations may interfere with training effectiveness, 
underscoring the need for realistic scenarios (34).

Role-playing is an active learning technique that 
allows healthcare professionals to adopt various roles 
within clinical scenarios, fostering skills such as 
empathy, communication, and teamwork. Research 
highlights its effectiveness in enhancing empathy and 
strengthening interpersonal communication, which is 
critical in delivering high-quality care (35). In CME, 
role-playing is particularly relevant for improving non-
technical skills, including patient interaction, conflict 
resolution, and interprofessional collaboration (36). 
There are studies that found that role-playing activities 
improve students’ abilities (37). However, role-playing 
has limited evidence supporting its broader impact on 
CME, warranting further investigation (38).

Case-based learning is vastly used in medical 
education and training and familiar to the study 
population (39). Case analysis engages learners in 
critical thinking by presenting real-life or hypothetical 
patient cases for analysis and by making content 
directly relevant to clinical practice. This approach 
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Figure 4. Chi-square tests conducted between dichotomous questions (perceived meaning of CME, benefits and purposes of CME, usefulness 
of digital technology to enhance educational engagement, perceived usefulness of innovative strategies to increase engagement, usefulness of 
personalized learning in the healthcare sector) and categorical variables: A) gender, B) educational attainment, C) occupational status.

is particularly effective in fostering diagnostic 
reasoning and decision-making skills (40). Evidence 
suggests that case-based learning in CME significantly 
improves diagnostic accuracy and encourages 
collaborative problem-solving among peers (41).

PBL is another method that has demonstrated 
considerable success in medical education (42). It 
enables healthcare professionals to develop critical 
thinking and problem-solving abilities by addressing 
real-world clinical issues (43). Studies indicate that 
PBL enhances engagement by fostering a self-directed 
learning approach (44), which is essential in CME where 
participants often have varying knowledge bases. 

Gamification, though less familiar, holds significant 
potential to make CME more engaging, particularly in 
digital formats (45). While initial research supports its 
benefits in motivation and learning, further studies are 
required to validate its broader applicability, especially 
in healthcare sector (46-48).

Finally, team-based learning involves small-group 
activities where learners apply theoretical knowledge 
to complex cases whereas flipped classroom model 

involves an independent review of the lecture 
content before applying knowledge in interactive 
class sessions. Team-based learning fosters higher 
engagement levels and supports collaborative learning 
in medical education contexts (49) as well as flipped 
classroom. However, their specific impact on CME 
engagement remains underexplored, highlighting a 
critical gap for future research.

This study provides valuable insights into the 
familiarity and perceived utility of active learning 
techniques in CME in a sample of graduate and post-
graduate students. This is especially relevant since all 
the participants were students in Public Health courses 
and expected to be exposed to CME within few years 
as learners and possibly also in the implementation 
of CME interventions. Therefore, one notable study 
strength lies in its focus on active learning approaches, 
addressing a critical gap in medical education 
research. The findings contribute to the growing body 
of evidence on engagement-enhancing strategies 
and emphasize the importance of linking theoretical 
knowledge with practical applications.
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However,  several  l imitat ions should be 
acknowledged. The small sample size and moderate 
response rate limits the generalizability of the findings 
to broader, more diverse populations. Despite attending 
(graduate) or having attended (post-graduate) Public 
Health courses in their educational path, and with all of 
them being exposed to CME, participant heterogeneity 
in terms of years and type of education further limits 
the generalization of the study findings. In addition, 
the questionnaire has been designed using expertise 
of co-authors, but it was not previously validated in 
this or other studies. However, since none of previous 
studies specifically investigated modern learning 
approaches in CME (21,22), the present one may 
represent a helpful pilot survey for planning future 
studies on the topic. The reliance on self-reported data 
without external validation introduces the possibility 
of response bias, as participants may have over- or 
under-estimated their familiarity and perceptions of 
engagement strategies. These limitations highlight 
the need for cautious interpretation of the results 
and suggest directions for future research to build on 
these findings. Furthermore, future research offers 
a valuable opportunity to explore the integration 
of active learning methods and competency-based 
education in CME. This focus aligns with the growing 
emphasis on competency-based work, as highlighted 
by a recent WHO publication, which underscores 
the need for healthcare professionals to meet defined 
skill and knowledge standards to address evolving 
healthcare challenges effectively (50). Investigating 
how active learning strategies can support competency 
development will be critical to ensuring that CME 
programs not only engage participants but also prepare 
them to deliver high-quality, patient-centered care in 
diverse and dynamic settings.

Conclusions

Active learning approaches are critical in enhancing 
engagement and improving CME outcomes. 
Techniques like simulation, role-playing, case-
based learning, and problem-based learning are 
well-established for fostering practical and cognitive 
skills among healthcare professionals. Methods such 
as gamification, team-based learning, and flipped 
classroom are less known and used in medical 
education, thus requiring further implementation in 
educational programs to show their effectiveness in 
CME contexts. 

Funding: This study was funded by UNIMORE FAR 2024 by the 
University of Modena and Reggio Emilia.

Riassunto

Conoscenze e percezione dei moderni approcci di apprendi-
mento nell’Educazione Continua in Medicina: uno studio 
trasversale

Introduzione. L’Educazione Continua in Medicina (ECM) è essen-
ziale per migliorare la performance professionale. I moderni metodi 
per l’ECM dovrebbero prioritizzare l’adattabilità e il coinvolgimento 
attraverso l’apprendimento interattivo ed esperienziale, permettendo 
di mantenere le conoscenze nel tempo, promuovendo l’applicazione 
delle competenze acquisite per affrontare le sfide sanitarie odierne. 
L’obiettivo di questo studio è valutare la conoscenza e l’importanza 
attribuita al coinvolgimento e alle moderne tecniche di apprendimento 
attivo nell’ECM da parte della popolazione italiana.

Metodi. Mediante uno studio pilota di tipo trasversale sono stati 
coinvolti studenti dell’Università di Modena e Reggio Emilia nel 
2023. I dati sono stati raccolti attraverso un questionario composto 
da 17 domande per esploravano conoscenze e percezioni sull’ECM 
e sul coinvolgimento nell’educazione.

Risultati. Sono stati inclusi 43 partecipanti (età mediana di 25 anni, 
72,1% donne). Il ruolo dell’ECM è riconosciuto dal 72,1% dei parte-
cipanti, mentre il 53,5% conosceva i suoi benefici. Le risposte su scala 
Likert hanno mostrato un’alta percezione dell’importanza della ECM e 
del coinvolgimento (punteggi medi tra 3,79 e 4,40). Metodi attivi come 
la simulazione (68,3%) e il role-playing (65,9%) erano familiari al cam-
pione, mentre la ludicizzazione (36,6%) era molto meno conosciuta.

Conclusioni. Sebbene metodi come simulazione, role-playing, 
apprendimento basato sull’analisi di casi e il problem-based learning 
siano noti nella popolazione in studio per la loro forte evidenza di 
efficacia, approcci emergenti come la ludicizzazione e il team-based 
learning sono meno noti e richiedono maggiore diffusione nei pro-
grammi di educazione per mostrare i loro benefici.
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Supplementary material – Study questionnaire

Survey on the Importance of Continuous Education in the Healthcare Sector

1.	 Which gender do you identify with?
	 – Female
	 – Male
	 – Non-binary
	 – Not listed, please specify: …

2.	 What is your year of birth?
	 (dropdown menu)

3.	 What is your employment status?
	 – Student
	 – Student and worker

4.	 If you selected “Student and worker” in the previous question, please specify your occupation:
	 (free text)

5.	 What is the highest level of education you have attained?
	 – High school diploma
	 – Non-university tertiary diploma
	 – Bachelor’s degree
	 – Master’s degree
	 – First-level university master’s
	 – Second-level university master’s
	 – PhD/postgraduate specialization
	 – Not listed, please specify: …

6.	 Are you familiar with the definition of Continuing Medical Education?
	 – Yes
	 – No

7.	 To what extent do you believe that Continuing Medical Education impacts the knowledge of healthcare sector operators?
	 (Likert scale; 1=low, 5=high)

8.	 Do you consider participation in Continuous Medical Education for healthcare personnel important? 
	 (Likert scale; 1=low, 5=high)

9.	 Are you aware of the objectives and benefits of Continuing Medical Education?
	 – Yes
	 – No

10.	 Which active approaches to increasing engagement have you heard of?
	 (multiple choice)
	 – Interest increase
	 – Memorisation improvement
	 – Exclusively technology-based
	 – Practical skills development
	 – Effective only for senior students
	 – Passiveness decrease

11.	 How important do you think engagement is for health sector workers?
	 (Likert scale; 1=low, 5=high)
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12.	 Do you think that the correct use of social media and collaborative platforms can promote engagement?
	 (Likert scale; 1=low, 5=high)

13.	 Do you think digital technologies are useful for improving engagement in education?
	 – Yes
	 – No

14.	 Do you think innovative strategies are useful for actively engaging personnel in the healthcare sector?
	 – Yes
	 – No

15.	 Which active approaches are you familiar with?
	 (multiple choice)
	 – Simulation
	 – Gamification
	 – Role playing
	 – Case-Based analysis
	 – Team-Based learning
	 – Problem-Based learning
	 – Flipped classroom

16.	 Do you consider personalized learning useful in the healthcare sector?
	 – Yes
	 – No

17.	 If you answered “No” to the previous question, please briefly explain why:
	 (free text)
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preventive strategies in five European countries 

Lorenzo Blandi1,2,3, Timo Clemens2, Leandro Gentile3,4, Riccardo Vecchio3, Helmut Brand2, 
Anna Odone3,4

Keywords: Dementia; health policy; framework; prevention; risk reduction
Parole chiave: Demenza; politiche sanitarie; framework; prevenzione

Abstract 

Background. Preventive measures can avert up to 45% of dementia cases worldwide. The aim of the study is to analyse some 
selected national dementia prevention strategic plans.
Methods. A qualitative comparative analysis was performed between national dementia plans of the European countries with 
the best healthy life expectancy among the elderly. The national dementia plans of France, Ireland, Italy, Spain and Sweden were 
included. The consensus on priority actions and key elements of prevention policies was evaluated, according to the World Health 
Organization recommendations and to an analysis tool designed for evaluating chronic diseases policies. 
Results. All the countries emphasized the importance of prevention policies within their dementia plans and established monitoring 
committees. However, not all countries defined timelines for policy implementation and only Spain updated its national plan so far. 
The integration of dementia prevention with other chronic disease preventive campaigns is still lacking, and also a clear allocation 
of funds for dementia plans is absent so far.
Conclusions. All countries extensively followed the World Health Organization’s recommendations. However, the plans have not 
been updated. Thus, they do not address all the current known risk factors for dementia, preventing only a fraction of potentially 
preventable cases. Moreover, the need for financial support in national dementia plans are critical but inadequately addressed, 
with inconsistent or undefined funding sources to implement their goals.
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Background

Dementia is one of the most prevalent neurological 
disorders, the fourth leading cause of Disability-adjusted 
life years (DALYs) and the seventh leading cause of 
death worldwide (1-3). Currently, the global estimates of 
dementia prevalence in individuals aged ≥65 years are at 
6.9%, and in the European Region is even higher at 8.5% 
(4). Dementia prevalence is still increasing and will more 
than double by 2050 (5,6). For Europe’s 14.1 million 
people with dementia, medical, social, and private 
care cost US$ 31,144 per person (4). Health agencies 
and governments, especially in Europe, recognised 
dementia as a key area of political priority. Indeed, they 
are planning, implementing and monitoring targeted 
dementia policies and programmes to counteract its 
major impact on families, communities and economies 
(7,8). Until now, dementias have no effective and 
decisive therapy, and the clinical benefit and meaning of 
the new treatments on the market is not established yet 
(9). In this scenario, prevention plays the most important 
role. It is important for the future economic health of our 
societies to invest money into preventing dementia and 
its short-term and long-term effects (10,11). In 2020, the 
Lancet Commission identified 12 risk factors underlying 
the onset of dementia (12) acting throughout a person’s 
life span, including “lower level of education, hearing 
loss, traumatic brain injury, hypertension, alcohol abuse, 
obesity, smoking, depression, social isolation, physical 
inactivity, diabetes and air pollution” (13). In 2024, the 
Lancet Commission identified 2 additional risk factors: 
visual loss and high LDL cholesterol (14). If we could 
eliminate these 14 risk factors, addressing them over 
the entire life span of our population, it is estimated 
that our societies could prevent up to 45% of current 
cases of dementia in Europe and worldwide (13-16). 
Primary prevention should act both on individuals at 
high-risk and also on those at low and moderate risk 
as well – through a population approach – as it has a 
major impact on the occurrence of the diseases and on 
the health of the population (17). There are World Health 
Organization’s (WHO) recommendations and scientific 
evidence aimed at reducing risk both at the individual 
level and at the population level (18-20). Western Europe 
is expected to have the smallest increase in prevalence 
of dementia cases in 2050 (+74%), in comparison 
with all countries globally (+166%), as it has already 
begun working to limit risk factors (6). In this regard, a 
comparative analysis of European health policies is the 
key to identify and understand what actions countries are 
pursuing and to identify possible virtuous strategies (21). 
Thus, the aim of this paper is to provide an analysis of 

selected national strategies related to prevention policies 
for dementia.

Methods

Our study selected a panel of five European 
countries with a better healthy life expectation among 
the elderly, according to specific inclusion criteria 
(see paragraph 2.1). National dementia plans were 
searched through individual governmental health 
ministries and departments websites by an author 
(LB) as available by 1st January 2025. The documents 
were downloaded in the original language, translated 
into English by a professional software (DeepL PRO) 
and verified by another Author (TC). Data extraction 
and analysis of selected countries’ national dementia 
plans were conducted by LB and TC. Documents 
interpretations were discussed in multiple online 
meetings, comparing them with reference documents 
(see paragraph 2.2) in agreement with qualitative 
methods (see paragraph 2.3). Table 1 presents the 
conclusive list of countries and national dementia 
strategies that were included in the analysis.

1. Inclusion criteria
The top-5 ranked countries were selected for the 

analysis according to the most updated WHO indicator 
“Healthy Life Expectancy at Age 60” (HALE), which 
provides both non-fatal and fatal health outcomes in 
a summary measure of average levels of population 
health (22). This indicator was considered appropriate 
for comparing the impact of long-term disabling 
conditions, as dementia, on the health of different 
countries’ populations. In addition, to make the 
analysis consistent and the plans comparable, we 
included countries satisfying the following criteria: 
1) be a member state of the European Union for at 
least 20 years (since 2002); 2) have a population of 
at least 5 million inhabitants. Indeed, countries with 
larger populations might have more diverse cultural, 
ethnic, and social groups, each with its own health 
beliefs, practices, and needs, and these can play a 
significant role in how health policies are framed and 
how effective they are. 

2. Reference documents
The analysis of national dementia plans was guided 

by two reference documents: the first one recommends 
specific policies or actions for dementia prevention at 
national level, and the second one to assess the plans 
as well-designed policy tools.



502 L. Blandi et al.

2.1 Reference document 1: Policies or actions for 
dementia prevention 

The seven themes used for the analysis and the 
actions within them were selected from a reference 
document, the Global action plan on the public health 
response to dementia 2017–2025 (20), published by 
WHO in 2017. This document was identified through an 
extensive ad-hoc scoping review (see Supplementary 
material 1). The seven action areas from the WHO 
Global action plan served as reference, because they 
propose actions to member states for supporting or 
fostering dementia prevention and care.

2.2 Reference document 2: health policy assessment 
tool

The additional key elements were chosen from a 
policy evaluation tool by Cheung et al, Health policy 
analysis: a tool to evaluate in policy documents the 
alignment between policy statements and intended 
outcomes (23), which aims to evaluate the alignment 
between policy statements and intended outcomes 
of chronic illness policy document. The tool 
encompasses a structured framework designed to 
assess the inclusion of essential components within 
the policy text.

3. Qualitative analysis
A qualitative comparative analysis was performed 

since it allows for a rigorous and systematic 
investigation of complex situations through a small 
case number (21). The two reference documents 
derived from scientific evidence and recommendations 

to member states of international agencies provide 
strength to the analysis. The adherence of national 
dementia plans to the preventive recommendations 
included in the reference documents, as well as the 
discussion of their similarities and differences, permits 
to build operational recommendations for future 
preventive strategies (24). 

According to the Global action plan on the public 
health response to dementia 2017–2025, we evaluated 
the adherence of national dementia plans to the 
recommended preventive priority actions, organized 
into seven themes (see Table 2). To consider a priority 
action as present, it had to be explicitly mentioned 
in the national dementia plans, thus preventing the 
possibility of interpretation bias. 

We investigated the presence of further additional 
key elements, according to the reference document 
Health policy analysis: a tool to evaluate in policy 
documents the alignment between policy statements 
and intended outcomes, for the dementia plans’ 
implementation and evaluation (see Table 3).

A consensus was reached when either all countries 
adhered to the specified criteria or when a single 
country expressed a divergence. For example, 
all countries shared the importance of providing 
training to health and social staff for prevention of 
stress of carers, except for Italy, hence this was still 
classified as a consensual criterion. The criteria on 
which agreement was not reached represent areas for 
improvement, as they come from recommendations 
issued by the reference documents above.

Table 1 - Selected countries and their National Dementia Plans

Country Document Issuing Body Link

France Plan Maladies
Neuro-Dégénératives

Ministère des Affaires sociales,
de la Santé et des Droits des
femmes, Conception et réalisation

https://sante.gouv.fr/soins-et-maladies/maladies/
maladies-neurodegeneratives/article/feuille-de-route-
maladies-neuro-degeneratives-2021-2022

Ireland The Irish National
Dementia Strategy

Department of Health https://www.hse.ie/eng/dementia-pathways/about/the-
national-dementia-strategy/

Italy Piano Nazionale
Demenze

Presidenza del Consiglio
dei Ministri Conferenza Unificata

https://www.iss.it/le-demenze-piano-nazionale-demenze

Spain Plan Integral de
Alzheimer y otras
Demencias

Ministerio De Sanidad,
Consumo Y Bienestar Social

https://www.sanidad.gob.es/profesionales/saludPublica/docs/
Plan_Integral_Alhzeimer_Octubre_2019.pdf

Sweden Nationell strategi för
omsorg om personer
med demenssjukdom

Socialdepartementet https://www.regeringen.se/ 
or
https://www.alzheimer-europe.org/sites/default/files/2021-10/
Sweden%20National%20Dementia%20Strategy.pdf
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Results

The data collected from national dementia plans of 
5 selected countries were analysed under the lens of 
prevention. The documents are developed differently. 
Indeed, the French and Italian national dementia 
plan had an action-oriented structure, organised 
into several objectives to reach. The Irish, Spanish 
and Swedish national dementia plans had a more 
traditional structure divided in chapters, including 
the background, objectives, monitoring and other 
specific issues. Given the methodology of the current 
study, data were reconstructed under the seven priority 

areas according to the WHO reference document (see 
Table 2).

According to the reference document for health 
policy assessment, further key elements which 
structure a plan intended for making an effective 
change to the system were evaluated (see Table 3).

Discussion

In this study, we analysed dementia prevention 
policies in official national dementia plans of five 
European countries.

Table 2 - Analysis of priority actions of National Dementia Plans among selected countries

Priority areas Actions France Ireland Italy Spain Sweden

Dementia  as a 
Publ ic  Heal th 
priority

Develop a national Dementia plan + + + + +

Update the national Dementia - - - + -

Set up a Dementia unit + + + + +

Dementia aware-
ness and friendli-
ness

Promote awareness campaign + + + + +

Promote early diagnosis + + + + +

Dementia risk re-
duction

Integrate with other prevention programmes + + - + -

Address obesity - + - + -

Address tobacco use - + - + -

Address alcohol misuse - + - + -

Promote cognitive stimulation + + - + -

Promote social engagement + + + + +

Dementia diag-
nosis, treatment, 
care and support

Promote case-finding - - - - -

Build knowledge and skills of health workers on prevention + + + + +

Shift from hospitals towards community-based care setting interven-
tions

+ + - + -

Support for De-
mentia carers

Provide information and training to carers about caregiving + + + + +

Provide training to health and social staff for prevention of stress of 
carers

+ + - + +

Develop interventions for protection of carers and/or stigma avoidance + + + + -

Information sys-
tems for demen-
tia

Develop specific national surveillance and monitoring systems + + + + +

Map resources for prevention and risk reduction + + + + +

Collect epidemiological data + + + + +

De me n t i a  r e -
search and inno-
vation

Develop national research agenda on prevention + + - + +

Last update Year of publication 2014 2014 2015 2019 2018

Timeframe Years of implementation 2014-19 U U 2019-23 2018-22

Key identifiers: [+] Present, [-] Not present, [U] Undetermined
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Table 3 - Analysis of key elements of National Dementia Plans among selected countries

Key
elements

Description France Ireland Italy Spain Sweden

Accessibility The policy document is accessible online + + + + +

Goals The goals are explicitly stated + + + + -

The action centers on improving the health of the population + + + + +

Financial
support

The cost of condition to community has been mentioned - + + + -

Estimated financial resources for implementation of the policy is given - - - - -

Allocated financial resources for implementation of the policy are clear - - - - +

Monitoring & 
evaluation

The policy indicated monitoring and evaluation mechanisms + + + + +

The policy nominated a committee or independent body + - + + +

The data were collected before, during and after the introduction of the 
new policy

- - + + +

Public oppor-
tunities

Multiple stakeholders are involved + + + + +

Key identifiers: [+] Present, [-] Not present

1. Areas of consensus and divergence among analysed 
plans

All countries recognized, since many years, 
the importance to develop a national dementia 
plan, especially France, which published the first 
plan in 2001. All countries identified an agency 
or committee to implement their plans and to 
monitor their progresses and achievements, but with 
heterogeneous composition and competencies in 
different legislative and organizational contexts. For 
example, France decided to include representatives of 
patients’ associations, professional bodies, healthcare 
facilities, local and governmental authorities, and 
other stakeholders; Spain followed a similar strategy to 
France, identifying also the names of representatives. 
Italy established a list of institutions, including 
Ministry of Health, national Agencies and Bodies, 
Regions, and patients’ associations. Sweden delegated 
the monitoring function to the National Board of 
Health and Welfare. Ireland decided to define it in a 
subsequent law.

Within the area of dementia awareness and 
friendliness, dementia and risk reduction area, 
and in the dementia diagnosis, treatment, care and 
support area, all countries recognised the necessity 
of allowing people with dementia to engage in 
the community and maximize their autonomy. All 
countries emphasised the relevance of promoting 
social engagement, intended as involvement of all the 
stakeholders in advocacy, policy, planning, legislation, 
service provision and monitoring. Furthermore, all 

countries planned to increase the knowledge and 
abilities of health personnel, with a special focus 
on promoting early diagnosis. In particular, Ireland 
promoted awareness-raising, information and training, 
specifying the importance to extend these activities to 
primary care professionals, caregivers and the general 
population (25). In all plans, also the importance of 
early diagnosis has been emphasised, as it has been 
recognised for more than 2 decades as a key point in 
the clinical pathway that can improve the quality of 
life of the patients and carers (26). On the other hand, 
the use of case-finding was never included. Indeed, its 
appropriateness in clinical practice is currently limited 
by gaps in the evidence base (27-30).

For actions in Support for Dementia carers, the 
prevention of stress and stigma towards patients 
and caregivers has been included in almost all 
national strategies except for Sweden. Caregivers 
of people living with dementia face significant 
challenges, including burnout and increased risk 
of depression (31). Multicomponent interventions, 
such as psychological input, psychoeducation, and 
training courses, have been found to be effective in 
reducing caregiver burden and stress and promote 
prevention (32,33). These findings underscore the 
need for comprehensive support programs that address 
the unique needs of caregivers. Indeed, training 
programmes for caregiving have also always been 
mentioned, recognising Support for Dementia carers 
as a priority area.

To establish Information systems for dementia, all 
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countries fostered the collection of epidemiological 
data, the mapping of resources and the implementation 
of a specific national surveillance system. Among 
them, the Swedish Dementia Registry (SveDem), 
developed in 2007, with the aim to improve the quality 
of diagnostic work-up, treatment and care of patients 
with dementia disorders in Sweden, represents an 
exceptional example (34). Every year, a report from 
this database is released to the public to let political 
and administrative leaders, as well as medical and 
care professionals, know about the present quality of 
services. (34). 

Finally, countries found consensus under the 
priority area Dementia research and innovation. 
France devoted an entire section to the development 
and coordination of research on neurodegenerative 
diseases, including prevention as priority area, as 
well as Ireland. Spain devoted an entire section to 
research, within which it defines actors, priorities 
and objectives, counting prevention as one of the 
research areas to be investigated. These included the 
importance of increasing public and private funding 
and improving collaboration and coordination 
between the different centres and consortia carrying 
out research (35). Sweden included a section on 
research, which stated that there are significant gaps 
in knowledge in the field of dementia prevention. Italy 
only mentioned the importance of research to improve 
the prevention, diagnosis and treatment of the disease, 
without providing any further articulation.

Turning to the key elements of chronic disease 
policies, all countries have made their documents 
easily accessible online on their official governmental 
websites. The objectives have been clearly spelled out 
by France, Ireland, Italy, and Spain. Only Sweden 
articulated it differently from the other countries, 
not listing or tabulating explicit objectives, but rather 
defining strategic actions. France identified 96 action 
points which were qualitatively described, but only 
part of them could be quantitatively measured. In 
contrast, Ireland and Italy identified respectively 
14 and 17 priority actions, and most of them can 
be measured quantitatively. Spain stated 20 priority 
actions and all of them were well described and could 
be easily measured quantitatively. 

All countries implemented monitoring and 
evaluation mechanisms. However, not all the countries 
collected data before, during and after the introduction 
of the plan. Indeed, bridging the gap between data 
collection, research, and policymaking, is still a 
major challenge (36). Moreover, the importance 
of stakeholders’ involvement was acknowledged 

as a public opportunity of collaboration for the 
implementation of the policy by all countries, as 
they included scientific societies and patients and 
caregivers’ associations in the monitoring and 
evaluation processes. Finally, constructive health 
funding policy discussion is required to develop a 
common understanding between health sector leaders 
and central budget authorities to achieve health 
policies objectives (37); however, all this requires 
several modifications that are mentioned in the 
following section.

2. Key targets for improvement
The area of risk reduction is the one that requires 

most considerations. The WHO recommended to 
integrate dementia prevention with other chronic 
diseases campaigns (20). This necessitated cross-
sectoral collaboration between diverse domains at 
the regional and local levels to develop preventative 
actions. Such calls have been recognised in the 
French, Irish, and Spanish dementia plans. However, 
given the years of updating the different plans, the 
risk factors on which to act with a population-based 
preventative approach are missing or incomplete. As 
the WHO recommendations were published before 
the last updated evidence (13,14), they focus only on 
preventive interventions against smoking, alcohol and 
obesity (20). These represent the risk factors that would 
only reduce 7 out of 45% of potentially preventable 
dementia cases, not including the remaining 38% 
(13,14). Planning, coordination and implementation 
of population-based preventive interventions on 
the 14 risk factors for dementia are currently the 
most effective action in the dementia challenge and 
should be an integrated public health priority in the 
health policies of all countries (13,14). This evidence 
emerged also in England, where a review of policies 
and strategies at local level underlined the importance 
of these preventive interventions delivered in primary 
care (25). 

Furthermore, only the French, Irish, and Spanish 
plans provided any direction on the transition from 
hospital to primary care. Community-based care for 
dementia patients is essential but its sustainability may 
be limited by inconsistent funding and fragmented 
supply (38). 

On this regard, a key element as Financial 
support was not included in the national dementia 
plans. The estimated and allocated resources for the 
plans’ implementation were not clearly stated by 
the countries. The Irish, Italian and Spanish plans 
mentioned the cost of condition to community, and 
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only the Swedish partially reported the allocation 
of financial resources for the implementation of the 
plan, but they did not meet the recommendations of 
WHO.

For more than 10 years, dementias have been 
launched as a public health priority by the WHO (8). 
Despite that, not all countries included in this analysis 
defined timeframes for policy implementation and 
only the Spanish plan was up-to-date. France added 
a roadmap for the years 2021 and 2022 to its strategy 
2014-19. However, developing and updating plans 
is an important target of WHO by 2025, which aims 
to reach 75% of member states to see dementias 
recognised as a public health priority globally (20). 
These, should take into account the distribution and 
impact of the disease among their populations, as 
incidence and mortality are changing (39).

3. Limitations and strengths of this paper
To the best of our knowledge, it is the first 

international comparative analysis between different 
plans related to people living with dementia and 
represents a first step toward understanding the 
international development of prevention policies 
for dementia. The selection of assessment areas was 
based on identified reference documents and provided 
clear frameworks to perform the qualitative analysis. 
The inclusion criteria selected countries in the same 
European legislative frame and with an historical 
attention to dementia as public health challenge, 
allowing a better and more logical comparison of 
plans.

This critical analysis is not aimed to provide 
insights into the actual plans’ implementation because 
of the chosen methodology of document analysis. 
In addition, national dementia plans may be linked 
or referred to in other national policy documents 
that provide indications for chronic diseases, such 
as actions aimed at caregivers or dementia patients. 
Interacting with each plan’s stakeholders and 
policymakers can help improve future policy analysis. 
Moreover, the texts were analysed as English-language 
translations by a professional software, which may 
have missed nuances. Despite the fact that our study 
focused on European countries with comparable 
health systems, the lack of countries such as Japan, 
the United States, South Korea, and Australia limits 
its worldwide generativity and may be addressed in 
future research.

Conclusions

This study analyses how some different European 
national plans tried to prevent dementia and whether 
countries adequately addressed it through WHO’s 
recommendations and evidence-based interventions. 

All countries extensively followed the WHO’s 
recommendations in their national plans about many 
priority areas, such as developing awareness campaigns, 
promoting social participation, supporting caregivers, 
and fostering early diagnosis. However, given the global 
concern due to its growing prevalence, the plans did not 
address all the known risk factors to prevent dementia. 
These plans need for more comprehensive and timely 
approaches, as they vary in their completeness and 
year of update. Risk reduction for dementia requires 
more attention in the political agenda, calling for 
the alignment with WHO’s recommendations in 
this priority area and new evidence from the Lancet 
Commission for Dementia prevention, intervention, 
and care. Only the Spanish plan is currently updated, 
still stressing the importance of raising awareness 
among politicians in putting dementia-related policies 
on the governmental agenda priorities. 

National dementia plans recognised Monitoring 
Agencies or Committees as crucial for ensuring 
plan execution and success, but they require updated 
information. At the same time, the countries differed 
in their approaches to collecting and analysing 
epidemiological data to inform policymakers. There 
was still a lack of comprehensive collecting before, 
during, and after policy implementation. More 
investments and efforts must be focused on data 
collection for monitoring and developing data-driven 
policy. In this regard, only the Swedish Dementia 
Registry represents a successful example.

This study identifies also gaps in setting clear 
timeframes for policy implementation and providing 
adequate financial resources for the execution of 
these plans. There is also a call for greater planning, 
coordination, and implementation of population-based 
preventive interventions, also integrating them with 
other chronic diseases policies. 

In conclusion, to address the identified 
areas of improvement, this study provides clear 
recommendations for policymakers and suggests 
developing and updating data-driven national dementia 
plans based on epidemiological data, enhancing 
cross-sectoral actions and preventive interventions 
at the population level, ensuring sustainability of 
community-based care, and clearly allocating financial 
resources for plan implementation.
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Riassunto

Analisi critica dei Piani Nazionali Demenza: confronto tra le 
strategie preventive di cinque Stati Europei

Introduzione. Gli interventi di prevenzione possono ridurre fino 
al 45% dei casi di demenza nel mondo. Lo scopo dello studio è ana-
lizzare i piani strategici nazionali di prevenzione della demenza.

Metodi. È stata condotta un’analisi comparativa qualitativa tra i 
piani nazionali sulla demenza dei Paesi con la migliore aspettativa 
di vita in buona salute degli anziani in Europa. Sono stati inclusi i 
piani nazionali sulla demenza di Francia, Irlanda, Italia, Spagna e 
Svezia. È stato valutato il consenso sulle azioni prioritarie e sugli 
elementi chiave delle politiche di prevenzione, in base alle racco-
mandazioni dell’Organizzazione Mondiale della Sanità (OMS) e a 
uno strumento di analisi progettato per la valutazione delle politiche 
sulle malattie croniche.

Risultati. Tutti i Paesi hanno sottolineato l’importanza delle 
politiche di prevenzione all’interno dei loro piani per la demenza e 
hanno istituito comitati di monitoraggio. Tuttavia, non tutti i Paesi 
hanno definito le scadenze per l’attuazione delle politiche e solo 
la Spagna ha aggiornato il proprio piano nazionale. Manca ancora 
l’integrazione della prevenzione delle demenze con altre campagne 
di prevenzione delle malattie croniche e manca anche una chiara 
allocazione di fondi per i piani nazionali sulla demenza.

Conclusioni. Tutti i Paesi hanno seguito ampiamente le racco-
mandazioni dell’OMS. Tuttavia, i piani non sono stati aggiornati. 
Pertanto, non affrontano tutti gli attuali fattori di rischio noti per la 
demenza, raccomandando la prevenzione di solo una frazione dei 
casi potenzialmente prevenibili. Inoltre, la necessità di un sostegno 
finanziario nei piani nazionali per la demenza è fondamentale ma 
non è stata affrontata in modo adeguato, con fonti di finanziamento 
incoerenti o non definite per attuare gli obiettivi.
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Supplementary material 1

Scoping review

I. Aim
This study aims to review evidence on the action-oriented frameworks relevant to dementia prevention 

policies.

II. Methods

IIA. Definition
The “framework” is a document (or model or structure) to guide the development and implementation of 

actions, plans and policies to reduce risks of dementia and/or improve outcomes for people living with dementia. 
The “action-oriented framework” is defined as a framework which focus on decision or policy-making processes. 
It can support policymakers, researchers, and practitioners in taking action on the social determinants of health 
by identifying requirements for action and entry points for intervention. It can also help identify priority issues 
and evaluate the potential success of interventions by allowing for the possibility of modeling interventions.

IIB. Inclusion criteria
National level frameworks, i.e. Dementia care guidelines/policies/strategies (and must not be specific to 

Alzheimer’s Disease only);
Guidelines/frameworks/strategies licensed by governmental bodies or a national organizations which are 

legally able to be translated into practice;
Document available in English.

IIC. Sources of information
Guidelines/frameworks/strategies are from: 
A government body or national organization
Non-Governmental Organizations (NGOs)
Scientific literature (PubMed, Embase)
Grey literature (selected websites from a list of institutions)

IID. Search strategies
PubMed
((Guidelin*[Title/Abstract]) OR (“Guidelines as topic”[MeSH Terms]) OR (“Policy”[MeSH Terms]) OR 

(Polic*[Title/Abstract]) OR (Program*[Title/Abstract]) OR (“Program development”[MeSH Terms]) OR 
(Strateg*[Title/Abstract]) OR (Framework* [Title/Abstract])) AND ((“Alzheimer Disease/Prevention and 
control”[MeSH Terms]) OR (“Dementia, multi infarct/Prevention and control”[MeSH Terms]) OR (“Dementia, 
vascular/Prevention and control”[MeSH Terms]))
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Embase
Guidelin* OR ‘Guidelines’ OR Policy OR Polic* OR Program* OR Program development OR Strateg* 

OR Framework* AND Alzheimer Disease/Prevention and control OR Dementia, multi infarct/Prevention and 
control OR Dementia, vascular/Prevention and control

Selected websites

Institution Website Zone

Scientific Institute of Public Health https://www.sciensano.be/en Belgium

Canadian Institutes of Health Research https://cihr-irsc.gc.ca/e/193.html Canada

European Centre for Disease Prevention and Control https://www.ecdc.europa.eu/en Europe

European Prevention of Alzheimer’s Dementia Consortium https://ep-ad.org/ Europe

Alzheimer Europe https://www.alzheimer-europe.org/ Europe

Institut Pasteur https://www.pasteur.fr/en France

Haute Autorité de santé https://www.has-sante.fr/ France

Robert Koch Institute https://www.rki.de/EN/Home/homepage_node.html Germany

The Alzheimer Society of Ireland https://alzheimer.ie/ Ireland

Istituto Superiore di Sanità https://www.iss.it/ Italy

National Institute for Public Health and the Environment https://www.rivm.nl/en Netherlands

Instituto de Salud Carlos III https://eng.isciii.es/eng.isciii.es/Paginas/Inicio.html Spain

Karolinska Institutet https://ki.se/en Sweden

Swiss Tropical and Public Health Institute https://www.swisstph.ch/en/ Switzerland

National Health System https://www.nhs.uk/ UK

Alzheimer’s Society https://www.alzheimers.org.uk/ UK

Centers for Disease Control and Prevention https://www.cdc.gov/ USA

Alzheimer’s Foundation of America https://alzfdn.org/ USA

National Institute of Health https://www.nih.gov/ USA

Alzheimer.gov https://www.alzheimers.gov/ USA

National Institute on Aging https://www.nia.nih.gov/ USA

World Health Organization https://www.who.int/ World

UNICEF https://www.unicef.org/ World

Alzheimer Association https://www.alz.org/ World

Alzheimer’s Disease Internation https://www.alzint.org/ World



511Analysis of dementia preventive strategies in five European countries

III. Results
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Abstract 

Background. The demographic transition has led to an increase in the older population, resulting in a rise in individuals with 
comorbidities and reduced self-sufficiency. Low health literacy levels are associated with poor health outcomes especially among 
vulnerable groups (like older individuals). Enhancing health literacy through targeted programs is crucial for improving self-care 
in chronic conditions. To date, in Italy, there are no validated tools to measure health literacy in older people. Thus, the aim of this 
study is to validate the European Health Literacy Survey Questionnaire 6 in a Tuscan (Italy) sample of senior individuals.
Study design. Cross-sectional.
Methods. The sample was drawn from the Surveillance System of Advancements in health of the Italian Local Healthcare Units 
from 2017 to 2019. Item analysis, Cronbach’s alpha and confirmatory factor analysis were used to validate the scale. Additionally, 
associations between Health Literacy levels and sociodemographic characteristics were analyzed.
Results. A total of 11,000 subjects were interviewed, with 1,080 (10%) aged 65-69. Cronbach’s alpha was 0.89. In the older 
subgroup, the percentage of missing responses ranged from 4.54% to 11.85%, with the fourth item having the highest percentage 
of missing values. The confirmatory factor analysis revealed that the three-factor model showed a better fit to the data compared 
to the unidimensional model. Similar findings were observed in the 18-65-year-old population. In both groups, individuals with 
economic difficulties or lower education were at higher risk of having inadequate levels of health literacy. Moreover, in the 18-64 
age group, being female reduced the probability of having an inadequate health literacy level, while being inactive/retired or a 
foreigner increased it.
Conclusions. The study provides preliminary evidence supporting the validity and reliability of the European Health Literacy 
Survey Questionnaire 6 for assessing health literacy in the Italian older population. Further research is necessary to confirm these 
findings, particularly in samples of individuals aged over 69 years.
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Introduction

According to the World Health Organization 
(WHO), between 2000 and 2050, the population 
over 65 years old is expected to double (1). The 2022 
Annual Report of Italian Statistics confirmed that Italy 
remains one of the world’s oldest countries (2), with 
Tuscany being one of its oldest regions, with an aging 
index (the percentage ratio between the population 
aged 65 and over and the population aged 0-14) incre-
ased from 211.4 in 2019 to 214.6 in 2020 (3). While 
the rise in longevity is one of the most remarkable 
achievements in human history, increased lifespan is 
not necessarily synonymous with healthy aging (1).

The demographic transition has led to an increase 
in the older population and, consequently, in the pro-
portion of non-self-sufficient individuals affected by 
one or multiple chronic diseases (4).  Older patients 
may be required to manage their complex health con-
ditions within a context marked by the weakening of 
family and social support networks. 

Among the determinants of health, even in old age, 
health literacy (HL) holds a significant place (5,6). HL 
has been defined by Sørensen et al. as a multidimen-
sional concept that refers to individual’s knowledge, 
motivation, and skills to access, understand, evaluate, 
and apply health information in order to make deci-
sions regarding healthcare, disease prevention, and 
health promotion to maintain or improve quality of 
life throughout their lifespan (7).

Many studies indicate that socioeconomic status, 
race, cognitive abilities, educational attainment, 
and age can impact HL levels. Lower HL levels are 
associated with adverse health outcomes, increased 
unhealthy behaviors, reduced utilization of preventi-
ve healthcare services, and higher drug consumption 
(8,9). These effects are even more pronounced among 
older individuals, as cognitive impairments may hin-
der understanding and processing of new information, 
resulting in lower HL (10,11).

Therefore, investing in programs that enhance 
HL in this vulnerable population segment is key to 
improving self-care in chronic conditions, providing 
individuals with effective resources for helping them 
better manage their health (12). 

The first step toward achieving this goal is to ensure 
that adequate instruments are available to measure HL 
in this target population. A review of the literature 
from 1993 to 2021, identified 151 HL measurement 
instruments: 39 were general health literacy instru-
ments, 90 condition specific (disease or content), 
and 22 were populations-specific (13). Among those 

22, only two focused on older people (a Korean and 
a Taiwanese scale). Therefore, the review revealed 
that, while there are validated tools for this target in 
clinical settings, none exist for the general older adult 
population. The review also highlights the European 
Health Literacy Survey Questionnaire (HLS-EU-Q), 
in its various versions, as one of the most widely used 
instruments in Europe with potential for universal 
application. Thus, the purpose of our study is to eva-
luate the psychometric properties of the HLS-EU-Q6, 
previously validated in Italian language (14), in a 
sample of older individuals, aged 65 to 69, within the 
PASSI (Progressi delle Aziende Sanitarie per la Salute 
in Italia) surveillance system, in Tuscany.

Materials and Methods

Since 2008, PASSI has been collecting data on 
the prevalence of some major modifiable risk factors 
among the adult population living in Italy (15-17). This 
system involves Local Health Units (LHUs) under the 
supervision and coordination of the Italian National 
Institute of Health, known as the Istituto Superiore di 
Sanità (ISS), that ensure technical-scientific support 
and methodological rigor in every phase of the survey. 
PASSI implements the “behavioral risk factor surveil-
lance” (BRFS) model, developed by the US Centers 
for Disease Control and Prevention (18).

The BRFS approach focuses on near-continuous 
data collection and aims to support health promotion 
and public health decision-making by providing rele-
vant information on behavioral risk factors. To gather 
this information, a standardized questionnaire is used, 
consisting of over one hundred questions grouped into 
12 modules. These modules investigate the lifestyles 
of adults aged 18 to 69 and their adherence to preven-
tive measures and programs. 

Over the years, additional modules have been 
proposed by various regions or institutions such as 
ministries or universities to address specific public 
health information needs. One such example is the 
introduction of a module to measure HL in 2017 
(19,20). This module was added to the core PASSI 
questionnaire administered to the Tuscan population, 
building on experiences from other countries with 
similar surveillance systems or health surveys.

The inclusion of the HL module reflects the 
growing importance of HL in addressing public 
health challenges. By collecting data on HL levels, 
PASSI can provide valuable insights into the popula-
tion’s ability to access, understand, and utilize health 
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information. This data can inform the development of 
targeted health promotion strategies and interventions 
to improve health outcomes in Italy.

Study population, sampling criteria and data 
collection

Data was collected between 2017 and 2019 from 
a population-based sample of the PASSI system 
in Tuscany. In each participating LHU, a monthly 
random sample was drawn from the list of residents 
aged 18 to 69, stratified by gender and age to be pro-
portional to the distribution in the general population. 
Exclusion criteria were unavailability of a phone 
number, inability to communicate in Italian, and being 
institutionalized during the survey period. 

Once the sample had been selected, individuals 
were sent a letter outlining the purpose of the sur-
veillance system and personal data processing. The 
letter invited individuals to provide the phone number 
where they wished to be contacted to schedule the 
interview or, alternatively, to express their refusal to 
participate. Trained personnel from the public health 
departments of each LHU conducted the interviews, 
with the option to use the CATI (computer-assisted 
telephone interview) method. To ensure contact, a 
minimum of six attempts were made on different days 
of the week, including weekends, and at various times 
throughout the day. If a person could not be reached, a 
replacement from the same gender and age group was 
randomly chosen. Since the interviews were conduc-
ted by phone, obtaining and storing the consent for 
personal data processing was not feasible. Afterward, 
the data were anonymized and electronically stored in 
a national database, and interviews conducted throu-
ghout each calendar year were then compiled into an 
annual dataset.

Measures
Data collection included socio-demographic deter-

minants, such as gender (male or female), age, which 
we categorized as “adults” (18-64 years) and “young 
seniors” (over 65 years), education level, which was 
dichotomized into “low” (secondary school diploma 
or lower) and “high” (high school diploma or higher). 
Nationality (Italian or foreign) and occupational status 
were also recorded, with the latter divided into three 
categories: employed, looking for work, and inactive. 
Finally, financial status was assessed by asking respon-
dents about their ability to manage personal or familial 
financial resources at the end of the month; responses 
were grouped into “good” (comprising “very easily” 
and “quite easily”) and “poor” (consisting of “with 

some difficulties” and “with many difficulties”) for 
analytical purposes.

The HL level of participants was assessed using 
the HLS-EU-Q6, a shortened version of the HLS-EU-
Q47 questionnaire, developed by selecting 6 items and 
already used both in general and specific populations 
(14,21). The HLS-EU-Q6 is a self-reported tool with 
Likert-type responses, where participants indicate 
their perceived ease or difficulty in understanding 
(item 1), appraising (item 2), accessing (item 3) 
health-related information and applying (item 4,5,6) 
the knowledge gained to address or solve a health 
problem. The response options are: “very easy,” “fai-
rly easy,” “fairly difficult,” and “very difficult.” Each 
response option is assigned a score: “very easy” = 
4, “fairly easy” = 3, “fairly difficult” = 2, and “very 
difficult” = 1. Response of “don’t know” or refusal to 
answer was recorded as missing, as suggested by other 
authors (22,14). To calculate the final scale score for 
each participant, the mean value of their responses is 
computed. The scale score can range from 1 to 4, with 
higher scores indicating better HL. To be included in 
the analysis, respondents had to answer at least five 
of the six items. Based on the final scale scores, the 
following levels of HL are defined: Inadequate HL (1 
≤ x ≤ 2); Problematic HL (2 < x < 3); Sufficient HL 
(3 ≤ x ≤ 4).

Statistical analysis
We divided our sample into 2 subgroups: the first 

consisting of adults aged 18-64 and the second consi-
sting of young seniors aged 65-69. For each subgroup 
we proceeded with the HLS-EU-Q6 scale evaluation. 
First, we performed item analysis to examine the di-
stribution of the responses, determine the percentage 
of missing items (that is, a proxy of item difficulties 
and comprehensibility) and assess the presence of 
ceiling or floor effects (i.e., limits in variability due to 
an excess of at least 20% of responses in the highest 
or lowest category, respectively). Second, we tested 
reliability using Cronbach’s α. Third, we explored 
the dimensional structure of the HLS-EU-Q6 using 
confirmatory factor analysis (CFA). Three models 
were fitted: a one-factor model, a three-factor model 
according to the 3 domains of the HLS-EU-Q6 - he-
alth promotion (items 1 and 2), disease prevention 
(items 3 and 4) and health care (items 5 and 6) - and 
a two-order model theorized by Pelikan et al. (23). Fit 
indices used included the comparative fit index (CFI) 
and Tucker-Lewis index (TLI), with a good fit indi-
cated by values >0.95, a poor fit by values <0.90, and 
acceptable fit falling between these thresholds. The 
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root mean square error approximation (RMSEA) was 
also used, with a good fit indicated by values <0.06, 
a poor fit by values >0.10, and an acceptable fit by 
values in between (24). Finally, to assess the conver-
gent and discriminant validity of the HLS-EU-Q6, a 
multivariate logistic regression model was created for 
each subgroup to investigate predictors of inadequate 
HL levels. According to literature, lower HL was 
expected to be predicted by lower education levels, 
poorer perceived financial situations, unemployment, 
and foreign nationality (25-27). For each analysis, an 
alpha level of 0.05 was considered significant.  The 
analyses were conducted using STATA 18 Now.

Results 

Sample description
A total of 11,000 subjects were interviewed by 

PASSI Surveillance System in the Tuscany region. Of 
these, 9,654 were aged 18-64 (49.04% male; 42.17% 
with poor economic status; 28.01% with low educa-
tional attainments; 28.55% not employed; 7.52% with 
foreign citizenship) and 1,080 were aged 65 and older 

(51.36% male; 41.23% with poor economic status; 
53.76% with low education level; 2.22% with foreign 
citizenship). Both age groups had comparable levels 
of HL. Specifically, 64.21% of adults and 56.51% of 
young seniors had sufficient HL, 27.49% and 30.21% 
faced problematic HL and 8.30% and 13.28% had 
inadequate HL, achieving a total average score of 2.07 
(SD 0.53) and of 2.21 (SD 0.56), respectively (Table 
1). Considering the mean HL scores within each 
domain - healthcare, disease prevention and health 
promotion - similar values were observed between 
the two groups: 2.04, 2.16 and 2.03 respectively in 
the adult group and 2.11, 2.32 and 2.19 in the young 
senior group. 

Item analysis
Table 2 reports the item responses. The percentage 

of missing responses ranged from 3.21% to 8.66% 
for adult respondents, and from 4.54% to 11.85% 
for young seniors. For both subgroups, the highest 
percentage of missing values was for the third item: 
“Find information on how to manage mental health 
problems like stress or depression”. Neither ceiling 
nor floor effects were observed.

Table 1 - Sample characteristics.

  Age (years)

Variables 18-64 (N=9,654) 65+ (N=1,080)

% CI % CI

Gender        

Male 49.04 48.63 - 49.46 51.36 48.71 - 54

Female 50.96 50.54 - 51.37 48.64 46.0 - 51.29

Education

High 71.99 71.08 - 72.88 46.24 43.24 - 49.26

Low 28.01 27.12 - 28.92 53.76 50.74 - 56.76

Nationality

Italian 92.48 91.91 – 93.0 97.77 96.63 - 98.53

Foreign 7.52 6.99 - 8.09 2.22 1.47 - 3.37

Financial status

Poor 42.17 41.16 - 43.18 41.23 38.26 - 44.26

Good 57.83 56.82 - 58.84 58.77 55.74 - 61.74

Employment status

Employed 71.45 70.57 - 72.32 14.44 12.45 - 16.69

Looking for work 7.68 7.16 - 8.23 0.57 .25 - 1.23

Inactive 20.87 20.08 - 21.67 84.99 82.71 - 87.01

Health Literacy

Inadequate 8.3 7.73 – 8.9 13.28 11.24 – 15.62

Problematic 27.49 26.55 – 28.46 30.21 27.34 – 33.25

Sufficient 64.21 63.18 – 65.22 56.51 53.3 – 59.66
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Table 2. Percentages of item responses for HLS-EU-Q6. 

Domains ITEM
18-64 (n. 9654) 65+ (n. 1080)

Very 
difficult

Fairly 
difficult

Fairly 
Easy

Very 
easy

Missing
Domain 

mean
Very dif-

ficult
Fairly 

Difficult
Fairly 
Easy

Very 
easy

Missing
Domain 

mean

Health pro-
motion

1 .  U n d e r -
stand infor-
m a t i o n  i n 
the media on 
how to get 
healthier?

16.88 64.59 12.45 2.86 3.21 2.03 10.19 61.76 17.59 4.63 5.83 2.19

2. Find out 
about acti-
v i t ies  tha t 
are good for 
your mental 
well-being?

16.05 59.96 14.91 3.19 5.89 10.28 57.59 18.80 5.74 7.59

D i s e a s e 
prevention

3. Judge if 
the informa-
tion on he-
alth risks in 
the media is 
reliable?

11.90 59.70 20.39 4.11 3.91 2.16 7.50 53.24 25.46 6.57 7.22 2.32

4. Find in-
formation on 
how to mana-
ge mental he-
alth problems 
like stress or 
depression? 

11.87 56.69 18.41 4.37 8.66 6.76 52.31 22.69 6.39 11.85

Healthcare

5. Use infor-
mation the 
doctor gives 
you to make 
d e c i s i o n s 
about your 
illness?

17.03 64.35 12.40 2.21 4.02 2.04 14.26 64.07 14.44 2.69 4.54 2.11

6 .  J u d g e 
w h e n  y o u 
may need to 
get a second 
opinion from 
another doc-
tor? 

14.46 58.06 18.07 3.41 6.01 11.67 58.61 19.07 4.07 6.57

Reliability and confirmatory factor analysis (CFA)
Cronbach’s alpha coefficients for the adult and 

young senior questionnaires were calculated to assess 
internal consistency, yielding values of 0.88 and 0.89, 
respectively (Table 3). These results indicate a high 
level of reliability for both subgroups.

The results indicated that for both subgroups, the 
three-factor model provided a better fit to the data 
than the unidimensional model (Table 4). However, 
computational issues (specifically, a non-positive in-
formation matrix) precluded a reliable assessment of 

fit indices for the two-order CFA model.
According to the multivariate logistic regres-

sion analysis, both subgroups with good economic 
status and higher education levels had significantly 
lower adjusted odds ratios for inadequate HL levels. 
Conversely, being a foreign citizen significantly 
increased the likelihood of having inadequate HL. 
Additionally, in the 18-64 population, being female 
reduced the likelihood of inadequate HL, while being 
unemployed or retired increased the likelihood of 
having an inadequate HL (Table 5). 
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Table 3 - Reliability by item and age group.

18-64 65+

  Cronbach’s Alpha Covariance Cronbach’s Alpha Covariance

Test (all items) 0.88 0.25 0.90 0.29

Excluded Item 1. Understand 0.86 0.26 0.88 0.29

  2. Find out 0.86 0.25 0.88 0.28

  3. Judge 0.86 0.25 0.88 0.28

  4. Find 0.85 0.24 0.87 0.27

  5. Use 0.87 0.27 0.89 0.30

  6. Judge a second opinion 0.87 0.26 0.89 0.30

Table 4 - Fit statistics of the confirmatory factor analysis.

Fit Statistics 18-64 65+

1 Factor Model 3 Factors Model 1 Factor Model 3 Factors Model

Chi2 1837.168 808.678 238.688 63.433

RMSEA (90% CI)
0.157

(0.151-0.163)
0.127 

(0.120-0.130)
0.171 

(0.152-0.190)
0.105

(0.082-0.129)

SRMR 0.047 0.026 0.050 0.020

CFI 0.929 0.969 0.929 0.982

TLI 0.882 0.922 0.881 0.956

Table 5 - Multiple logistic regression analysis: association of sociodemographic factors with inadequate HL.

Variables 
18-64 65+

Adjusted Odds Ratio P [95% Conf. Interval] Adjusted Odds Ratio P [95% Conf. Interval]

Gender        

Female 0.79 0.00 0.67 0.93 1.02 0.90 0.69 1.50

Financial status

Good 0.39 0.00 0.33 0.47 0.49 0.00 0.33 0.74

Employment status

Unemployed 1.30 0.04 1.00 1.67 2.82 0.28 0.42 1.90

Inactive/retired 1.29 0.00 1.07 1.56 1.35 0.32 0.73 2.51

Education

High 0.52 0.00 0.44 0.61 0.57 0.01 0.37 0.88

Nationality

Foreign 3.24 0.00 2.64 3.99 3.89 0.00 1.46 10.35
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Discussion

The psychometric properties of measurement to-
ols are generally sample- and population-dependent 
(28). Given the absence of a psychometric evaluation 
of the HLS-EU-Q6 among seniors, this study aimed 
to demonstrate its suitability and applicability for 
use in this specific population from a public health 
perspective.

According to our findings, in the two age groups: 
(i) HL levels differed but not by a large margin; (ii) 
the distribution of responses and the psychometric 
properties of the HLS-EU-Q6 (structural model, re-
liability, convergent, and discriminant validity) were 
largely similar between the two groups, with few 
exceptions.

Particularly, while neither group showed a ceiling 
or floor effect, the percentage of missing items was 
slightly higher in the young senior group. In line with 
the results of the EU survey (29) and other studies 
(14,30), one of the items related to mental health 
(“Find information on how to manage mental health 
problems like stress or depression?”) showed the hi-
ghest percentage of “don’t know/ refuse” responses 
in both age groups. This could be due, in part, to re-
spondents’ unfamiliarity with mental health problems 
and, on the other hand, to the stigma still associated 
with these conditions, which induces people to keep 
them hidden for fear of judgment (31). The HLS

19
 

International Report of Measuring Population and 
Organizational Health Literacy (M-POHL) network 
identified a specific recommendation on this issue 
(Recommendations 6), in fact “Supporting mental 
HL in the fields of promotion and prevention may 
help reduce the burden of disease in this field. Mental 
HL around treatment may encourage people to seek 
treatment in a timely way and add to the effectiveness 
of services” (29).

Particularly, the HLS-EU-Q6 showed good internal 
validity in both subgroups with a Cronbach’s alpha of 
0.90 for young seniors and 0.88 for adults. This was in 
line with the original scale (21) and other validation 
studies conducted in Europe, which reported values 
between α = 0.80 and α = 0.98 (14,32-38).  

In both subgroups, CFA suggested that the three-
factor structure, comprising health promotion, disease 
prevention and healthcare domains, fit better than the 
unidimensional model. However, we were unable to 
estimate the fit of a two-order CFA model, theorized 
by Pelikan et al. (23), due to computational issues.

Concerning HL levels, our results are in line with 
those of other studies conducted in Europe that used 

the HLS-EU-Q16 to measure HL in the general popu-
lation. For example, in Poland, results from a research 
in a nationally representative sample of the Polish 
general adult population (18 years or older) showed 
that 10.2% had inadequate HL, 34.4% had problematic 
HL, and 55.4% had a sufficient level of HL (39). In 
Romania, findings from a similar sample “show that 
most of the participants (59.2%) have a sufficient le-
vel of HL, while 33.2% have a problematic level and 
7.5% an inadequate level of HL” (30). A large study 
conducted in Denmark among adults aged ≥25 years 
reported 60.9% sufficient HL, 30.9% problematic HL 
and 8.2% inadequate HL (40). As expected, a higher 
percentage of inadequate HL level can be observed in 
the young senior group (13.3% vs 8.3%), despite their 
age being relatively close to the adult group. Research 
indicates that older adults often exhibit lower HL 
levels (41,42). Cognitive decline, prevalent in older 
populations, further exacerbates this issue, as it is a 
key factor driving the inverse relationship between 
age and HL (42). A 2018 German study (43), using 
HLS-EU-Q47 to investigate HL among older adults 
(aged 65 years or above), stratified by age groups, 
showed that inadequate HL was nearly three times 
more prevalent in the oldest age group, consistent 
with our findings.  Additionally, older adults are at a 
higher risk of inadequate HL due to factors such as 
education and socioeconomic status (44).

As described in the European survey (9), confirmed 
in the HLS

19
 (29), and reported in other key studies 

(45), a social gradient for HL exists and has also been 
observed in our study, confirming the external validity 
of the HLS-EU-Q6 for both age subsets. However, we 
found differences regarding gender and employment 
status. A significant positive association between HL 
and female gender was observed in the adult group 
but not in the young senior group. Women were less 
likely to have limited HL, which is consistent with 
the HLS

19
 findings, where “men tend to have slightly 

lower health literacy”. However, other studies have 
found no significant gender differences in HL (9,46-
49), and the relationship between gender and HL re-
mains a topic of debate. Consequently, it is difficult to 
explain these results, and we currently lack a theory to 
interpret them. Finally, regarding employment status, 
logistic regression analysis showed that being inac-
tive or unemployed were positively associated with 
limited HL, though this association was only statisti-
cally significant in the adult group. This is somewhat 
expected due to the differences in the job market 
between younger and older adults. While employment 
can significantly influence the socioeconomic status 
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of an adult (50), for seniors, being employed loses 
its predictive significance (51). Based on the results 
of this study, we can conclude that the HLS-EU-Q6 
instrument is suitable for measuring health literacy in 
the general older population belonging to the 65-69 
age group. 

The main limitation of this study is the age range of 
the young senior sample, which includes individuals 
aged 65 to 69 years (as the PASSI system covers a 
population aged 18 to 69 years). This range focuses 
on older adults who are generally in good health 
and-hopefully-in a pre-fragility stage, where health 
promotion interventions are still feasible. Future 
research should explore the instrument’s validity in 
older segments of the population.

The study’s main strength is its large, representa-
tive sample of the Italian population, along with its 
rigorous study design.

Conclusions

The results of the study provide initial support 
for the validity and reliability of the HLS-EU-Q6 
questionnaire among Italian older adults. Although 
the sample size is relatively large, it is not fully repre-
sentative of the entire older population, due to the age 
limit of 69 years; therefore, further research is needed 
to confirm these findings. For instance, integrating this 
HL module into the PASSI d’ARGENTO surveillance 
system (52), which includes individuals aged 65 and 
older but does not currently assess this dimension, 
would facilitate broader generalization of the results. 
Assessing health literacy is crucial for understanding 
the needs of both the general and vulnerable popula-
tion subgroups, identifying their potential difficulties 
in interacting with health services, while providing 
information to design-and-plan-appropriate health 
interventions.
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Riassunto

Misurare l’alfabetizzazione sanitaria negli anziani: validazione 
dello European Health Literacy Survey Questionnaire 6 nel 
campione toscano di PASSI

Introduzione. La transizione demografica ha portato a un au-
mento della popolazione anziana, con un conseguente incremento 
di individui con comorbilità e ridotta autosufficienza. Bassi livelli di 
alfabetizzazione sanitaria sono associati a esiti negativi per la salute, 
soprattutto tra i gruppi vulnerabili (come gli anziani). Migliorare 
l’alfabetizzazione sanitaria attraverso programmi mirati è fonda-
mentale per migliorare l’autogestione delle condizioni croniche. 
Attualmente, in Italia non esistono strumenti validati per misurare 
l’alfabetizzazione sanitaria nella popolazione anziana italiana, per-
tanto lo scopo di questo studio è validare il Questionario 6 per la 
Sorveglianza Europea dell’Alfabetizzazione Sanitaria in un campione 
di anziani toscani. 

Disegno di studio. Trasversale.
Metodi. Il campione è stato selezionato dal sistema di sorveglianza 

“Progressi delle Aziende Sanitarie per la Salute in Italia” nel triennio 
2017-2019. Per validare la scala sono stati utilizzati l’analisi degli 
item, l’alfa di Cronbach e l’analisi fattoriale confermativa. Inoltre, 
sono state analizzate le associazioni tra livelli di alfabetizzazione 
sanitaria e caratteristiche socio-demografiche.

Risultati. Sono stati intervistati 11.000 soggetti, di cui 1.080 (10%) 
di età compresa tra 65 e 69 anni. L’alfa di Cronbach è risultata pari a 
0,89. Tra gli anziani, la percentuale di risposte mancanti variava dal 
4,54% all’11,85%, con il quarto item che mostrava la percentuale più 
alta di valori mancanti. L’analisi fattoriale confermativa ha rivelato 
che il modello a tre fattori mostrava un miglior adattamento ai dati 
rispetto al modello unidimensionale. Risultati simili sono emersi 
nella popolazione di 18-64 anni. In entrambi i gruppi, le persone 
con difficoltà economiche o con un basso livello di istruzione erano 
maggiormente a rischio di avere un livello inadeguato di alfabetiz-
zazione sanitaria. Inoltre, nel gruppo 18-64 anni, il sesso femminile 
riduceva la probabilità di un livello inadeguato di alfabetizzazione 
sanitaria, mentre essere inattivi/pensionati o stranieri ne aumentava 
la probabilità.

Conclusioni. Lo studio fornisce evidenze preliminari a supporto 
della validità e  dell’affidabilità del Questionario 6 per la Sorveglianza 
Europea dell’Alfabetizzazione Sanitaria, per valutare l’alfabetizza-
zione sanitaria nella popolazione anziana italiana. Sono necessarie 
ulteriori ricerche per confermare questi risultati, in particolare su 
campioni di individui di età superiore ai 69 anni. 
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Abstract 

Background. Over the past few years, the market for “cannabis light”, substance with a tetrahydrocannabinol content of less 
than 0.6% (according to Italian law), has become established. The aim of the present study was to evaluate knowledge, attitudes 
and practices about cannabis light products among a sample of Italian undergraduates. 
Methods. This cross-sectional study was conducted in the academic year 2023/2024. Participants completed an anonymous 
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Conclusions. Despite the increasing popularity of cannabis light products, the level of knowledge among university students remains 
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Introduction

Cannabis is the most widely used drug globally (1), 
approximately 20% of the youth population in Europe 
aged 15 to 24 reported to have used the substance at 
least once (2). The effects are due to its cannabinoid 
components, in particular tetrahydrocannabinol 
(THC) and cannabidiol (CBD) (3). THC is the only 
psychoactive compound in cannabis, while CBD is the 
most famous non-psychoactive component (4), and it 
is considered a natural remedy for health conditions 
(5). A number of several studies have demonstrated 
the potential benefits of CBD as a treatment for the 
management of pain, anxiety, insomnia, depression, 
schizophrenia and opioid abuse (5). In 2018, the US 
Food and Drug Administration (FDA) approved a CBD-
based medication for treating specific forms of epilepsy 
(6) and, in 2019, the World Health Organization (WHO) 
recognized cannabis as a therapeutic substance (7). In 
the United States alone, it has been estimated that 3.5 
million people use cannabis for medical purposes (8).

Recently, the market has seen the rise of cannabis 
“light”, characterized by high CBD and low THC 
content. This form of cannabis is available in various 
products, including smokables, inhalants, oils, lotions, 
and edibles. It has been demonstrated to have a 
high safety profile, minimizing the adverse effects 
associated with THC (9).

The Italian Government approved in 2016 the Law 
242/16 to facilitate the cultivation of hemp and its sale, 
considered legal if the THC content does not exceed 
0.6% (10). It applies to hemp crops of the allowed 
varieties listed in the Common Catalogue of Varieties 
of Agricultural Species, pursuant to Article 17 of the 
European Union Council Directive 2002/53/EC of 
13 June 2002 (11). This law has led to the birth of a 
flourishing market that counts over 2,000 points of 
sale throughout the country and over 1,500 agricultural 
holdings, for a total of 10,000 employees in the sector 
(12). To these numbers should also be added the online 
marketing of these products.

Despite the widespread consumption of these 
products, there is limited scientific evidence on how 
CBD is acquired and used, and on the possible adverse 
effects resulting from its intake. In recent years, a 
growing phenomenon of “self-medication” has been 
observed using these products to treat insomnia, 
anxiety, and chronic pain; in some cases, CBD-
containing products are taken together with alcohol, 
drugs and medications, increasing their effects (also 
adverse effects) (13). Moreover, both regular and 
occasional users are often unaware of the composition 

of the products they use, of the possible side and/or 
synergistic effects (due to the simultaneous use of 
other substances) and of the possible risks associated 
with misuse (14). Such occurrences inevitably result 
in public health issues that cannot be overlooked. 

Given the ever-increasing market concerning 
cannabis light products and the continuous introduction 
of new products of this type, it is necessary to 
produce objective evidence useful for public health 
professionals. This would be essential to open a 
dialogue with consumers and the general population, 
with the purpose of increasing knowledge about these 
products and awareness of their use, to reduce the 
possibility of misbehavior and misuse.

The aim of the present study was to evaluate 
knowledge, attitudes and practices about cannabis 
light products among a sample of Italian university 
students.

Methods

1. Study design and participants
This was a cross-sectional study carried out on 

500 students attending the Sapienza University of 
Rome. The research project was illustrated to all 
the students in the classrooms, after clarifying the 
purposes and the reasons of the survey. Knowledge, 
attitudes and practices of participants were assessed 
through a self-administered, anonymous questionnaire 
elaborated “ad hoc” and validated before the beginning 
of the study. The questionnaire was administered to 
the students of different degree courses on different 
days in the academic year 2023-2024. The protocol 
of the study was approved (Protocol n. 0256/2022) 
by the Ethics Committee of the Teaching Hospital 
Policlinico Umberto I of Rome, house of the Clinical 
Departments of the first and second Medical Schools 
of the Sapienza University.

2. Questionnaire
The questionnaire consisted of three sections: the 

first one collects the sociodemographic information 
(gender, age, nationality, secondary school attended, 
degree course attended, first year of enrollment, 
participants’ residential status, parents’ educational 
level); the second evaluates the knowledge about 
cannabis light products and the possible therapeutic 
and adverse effects; the last one assesses information 
about those who reported consuming these products. 
All the answers were coded and added in a database, 
specifically elaborated for statistical purposes.
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3. Covariates and statistical analysis
The database management and statistical analyses 

were performed using STATA, version 18 (StataCorp 
LLC, College Station, Texas USA).

A descriptive analysis was performed on 
sociodemographic characteristics and answers of 
participants. Continuous variables were expressed 
as mean values ± standard deviation (SD) while 
categorical variables were reported as number and 
percentage values of respondents. Univariate analysis 
was performed to assess possible associations 
between knowledge and categorical variables using 
the chi squared test (with Yates’s correction) and with 
continuous variables using Mann-Whitney U Test. 
Finally, multivariate logistic regression was used to 
assess the possible association between knowledge and 
the variables which resulted significantly associated 
to knowledge in the univariate analysis.

To perform univariate and multivariate analyses, the 
variables were codified as follows: gender was expressed 
as female = 0 and male = 1 and the nationality as Italian 
= 0 and other = 1. Besides, the secondary school attended 
was coded as “Lyceum education” = 0 and Others = 
1, according to the name of programme in national 
language described by the Organisation for Economic 
Co-operation and Development (OECD) (15).

Participants’ residential status was coded as 
follows: “Resident” = 0 and “Commuting or non-
resident student” = 1, while parents’ educational level 
was codified as  0 = “Up to secondary school” and 1 
= “Degree or postgraduate education”. Last year’s use 
of tobacco’s products was coded as follows: “No” = 
0 and “Yes” = 1.

The variable “Cannabis light knowledge” was 
constructed from the scores of five questions (“What is 
cannabis light?”, “What types of products containing 
cannabis light can be purchased?”, “Can products 
containing cannabis light give adverse effects?”, “Can 
cannabis light be used for medicinal purposes?”, 
“Amount of THC allowed in cannabis light according 
to the laws of Italy”). The question “What is light 
cannabis?” was coded into “Don’t know” = 0, 
“CBD-rich substance” = 1, “THC-rich substance” = 
2 and then aggregated as dichotomous (“THC-rich 
substance/Don’t know” = 0 and “CBD-rich substance” 
= 1). The question “Can cannabis light products give 
undesirable effects?” consisted of 7 products, each 
affirmative answer was given a value of 1 and each 
uncertain or incorrect answer a value of 0, creating a 
numeric variable from 0 to 7. This was dichotomized 
according to the median value. The question “Amount 
of THC permitted in light cannabis according to the 

Italian state” was coded as follows: in “THC > 3.0%/
Don’t know” = 0 and “THC < 0.6%” = 1. The two 
remaining questions were coded as follows “No/Don’t 
know” = 0 and “Yes” = 1.

The variable “Cannabis Light Knowledge” was 
dichotomized using median value as follows: “Poor 
Knowledge” = 0 and “Good Knowledge” = 1.

In the multivariate analysis, odds ratio (OR) and 
95% confidence intervals (CIs) were calculated. The 
significance level was assumed as p < 0.05.

Results

In total, 500 students responded to the questionnaire 
and 462 observations were included in the univariate 
analysis, and 448 used in the multivariate analysis. 
Socio-demographic characteristics of the sample were 
summarized in Table 1.

The mean age of participants was 25.7 ± 6.9 years. 
The sample included mainly females (67.6%) and 
most participants were Italians (94.2%). Almost 87% 
of students had a Lyceum education, the remaining 
13% came from technical institutes. The distribution 
by study area of the degree course attended showed 
a predominance of students coming from scientific 
disciplines (96.4%) compared to those from the 
humanities (3.6%).

Almost two-thirds of the sample (61.2%) were 
non-residents or commuters, while 38.8% resided 
in the same city of the university attended. Parental 
educational levels varied as follows: 56.9% of mothers 
and 58.3% of fathers studied until to secondary school, 
while 43.1% of mothers and 41.7% of fathers had 
at least a university degree. A total of 45.8% of the 
sample reported using tobacco in the past year.

Table 2 presents data related to the knowledge 
on products containing cannabis light. Almost half 
of the sample did not know the definition of light 
cannabis or provided an incorrect definition and 54% 
of the participants incorrectly stated that the legally 
permitted THC content in Italy is above 3% or they 
were unaware of the correct limit. Considering these 
last two questions and those related to cannabis light 
products, the median number of correct answers was 
3 in a range from 0 to 7, and 70% of the students 
demonstrated poor knowledge.

Participants’ attitude and practices related to 
cannabis light was presented in Table 3. Less than 
25% of students reported having tried light cannabis at 
least once and the age of first use was for 63% of them 
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test. Previous use of cannabis-containing products 
was the strongest predictor of good knowledge of 
cannabis light (OR = 4.85, CI 95% = 2.85 - 8.25, p < 
0.001). Students who attended technical institutes had 
significantly lower odds of having good knowledge of 
cannabis light compared to those who had attended 
an academic high school (OR = 0.41, CI 95% = 0.19 
- 0.89, p = 0.02).

Discussion

The first relevant result is related to the knowledge 
of the sample about the products under study: a 
significant portion of participants lack adequate 
awareness of cannabis light and its health-related 
implications. This result is in line with those of 
a previous study on products that contain CBD 
performed on a sample of German individuals. In 
particular, the German study found that more than 
half of respondents have not heard of CBD and most 
of them rated the health risks as low or very low 
(16). In addition, students who had previously used 
cannabis light products demonstrated significantly 
better knowledge of cannabis light. This trend is also 
confirmed by a study conducted in France (17). In 
this case, users were more aware of the health safety 
of cannabis light products, their composition and 
therapeutic effects than non-users. The latter, on the 
other hand, were more aware of the possibility of 
physical dependence and the toxic effects that these 
products may have. Indeed, products containing CBD 
can cause gastrointestinal symptoms, mild central 
nervous system depression, tachycardia, dizziness/
vertigo, vomiting, nausea and agitation; besides, 
several toxics effects on liver, endocrine system and 
reproductive function are reported and should be 
studied in depth (18). These effects can be due to 
the direct pharmacological action of CBD or to the 
degradation of CBD to ∆ 9-THC in the stomach after 
oral consumption or to the ∆ 9-THC contained in the 
products as by-product due to contamination or to co-
extraction and enrichment. Thus, given the growing 
market for some of these products, it is essential to 
challenge the operators’ responsibility for the safety 
of the product and for regulatory compliance and to 
improve strong regulatory framework in this field 
(18). Recently, the new Decree-Law on Citizen 
Security approved by the Italian government on April 
4, 2025 imposes severe restrictions, prohibiting the 
importation, production, processing, distribution, 
marketing and delivery of Cannabis sativa L. 

Table 1 - Main socio-demographic characteristics of the sample

Variable Value

Age (years)

Mean Value ± SD 25.68 ± 6.89

Median Value (interquartile range) 23 (7)

Range 18-68

Age n (%)

<23 years 253 (50.6)

≥23 years 247 (49.4)

Gender n (%)

Female 338 (67.60)

Male 162 (32.40)

Nationality n (%)*

Italian 470 (94.19)

Other 29 (5.81)

Secondary school attended n (%)*

Lyceum 430 (86.87)

Other 65 (13.13)

Study area of the degree course attended n (%)*

Scientific Studies 476 (96.36)

Humanities Studies 18 (3.64)

Residential status n (%)*

Off-site/Commuter 304 (61.17)

Resident 193 (38.83)

Mother’s educational level n (%)*

Until to secondary school 282 (56.85)

Degree or postgraduate education 214 (43.15)

Father’s educational level n (%)*

Until to secondary school 288 (58.30)

Degree or postgraduate education 206 (41.70)

Use of tobacco products last year n (%)*

Yes 223 (45.79)

No 264 (54.21)

* This variable has some missing answers

between of 18 and 25. The cannabis light consumption 
resulted not so high, with a 6% of participants using 
these products several times a week.

A univariate analysis was conducted to assess the 
possible association between the variables examined 
and the knowledge of cannabis light (Table 4): type 
of secondary school attended, mother’s educational 
level, use of tobacco products and use of cannabis light 
products were significantly related with knowledge.

Finally, logistic regression models were built to 
identify variables independently associated with 
knowledge (Table 5). Mother’s educational level 
was removed from the final model according to LR 
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Table 2 - Participants’ knowledge about cannabis light

What is cannabis light n (%)*
Substance rich in CBD 253 (51.42)
Substance rich in THC/I don’t know 239 (48.58)

Purchasable cannabis 
light containing products

Smoking products n (%)* Yes 321 (67.15)
No/I don’t know 157 (32.85)

Creams and unguents n (%)* Yes 256 (54.01)
No/I don’t know 218 (45.99)

Oils and essences n (%)* Yes 285 (60.13)
No/I don’t know 189 (39.87)

Foods n (%)* Yes 242 (51.16)
No/I don’t know 231 (48.84)

Drinks n (%)* Yes 187 (39.79)
No/I don’t know 283 (60.21)

Cosmetics n (%)* Yes 178 (37.87)
No/I don’t know 292 (62.13)

Cannabis light products undesirable effects n (%)* Yes 243 (50.31)
No/I don’t know 240 (49.69)

Cannabis light products therapeutic use n (%)* Yes 310 (64.05)
No/I don’t know 174 (35.95)

Cannabis light products THC content in Italy n (%)* THC < 0.6% 223 (46.17)
THC > 3.0%/I don’t know 260 (53.83)

Cannabis light products possible 
adverse effects

Dry mouth n (%)* Yes 176 (51.31)
No 167 (48.69)

Stun n (%)* Yes 202 (59.59)
No 137 (40.41)

Appetite alteration n (%)* Yes 205 (59.77)
No 138 (40.23)

Interactions n (%)* Yes 192 (55.81)
No 152 (44.19)

Liver effects n (%)* Yes 83 (24.41)
No 257 (75.59)

Cardiovascular effects n (%)* Yes 160 (46.78)
No 182 (53.22)

Cannabis light products
therapeutic use

Gastrointestinal effects n (%)* Yes 124 (36.47)
No 216 (63.53)

Respiratory effects n (%)* Yes 167 (48.69)
No 176 (51.31)

Fatigue n (%)* Yes 132 (38.71)
No 209 (61.29)

Chronic pain n (%)* Yes 286 (74.67)
No 97 (25.33)

Head trauma n (%)* Yes 69 (18.16)
No 311 (81.84)

Migraine n (%)* Yes 217 (56.81)
No 165 (43.19)

Epilepsy n (%)* Yes 129 (34.49)
No 245 (65.51)

Insomnia n (%)* Yes 246 (64.91)
No 133 (35.09)

Anxiety/Stress n (%)* Yes 274 (71.73)
No 108 (28.27)

Parkinson n (%)* Yes 177 (46.58)
No 203 (53.42)

Alzheimer n (%)* Yes 87 (22.96)
No 292 (77.04)

Mood Alteration n (%)* Yes 137 (35.96)
No 244 (64.04)

Cannabis light knowledge n (%)* Poor Knowledge 324 (70.13)
Good Knowledge 138 (29.87)

*This variable has some missing answers
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Table 3 - Participants’ attitude and practices related to cannabis light

Ever used cannabis light products n (%)* Yes 119 (24.64)
No 364 (75.36)

Age of cannabis light first use n (%)§

< 17 years 26 (21.85)
18-25 years 75 (63.03)
26-30 years 17 (14.29)
>31 years 1 (0.84)

Cannabis light consumption frequency n (%)*,§

< once a week 36 (31.03)
2-4 times a week 5 (4.31)
>5 times a week 3 (2.59)
I only tried once 72 (62.07)

CBD knowledge n (%)*,§ Yes 34 (29.57)
No 81 (70.43)

Combined use n (%)*,§ Yes 20 (17.70)
No 93 (82.30)

*This variable has some missing answers
§This question was administered just to participants who reported having consumed cannabis light products at least once (n = 119)

Table 4. Association between the knowledge about cannabis light and socio-demographic characteristics or attitude vs smoking tobacco or 
using cannabis light products

Variable* Bad Knowledge Good Knowledge p-value
Age (years) 25.96 ± 7.52 25.31 ± 4.63 0.25
Gender Females 224 (69.14) 83 (60.14) 0.06

Males 100 (30.86) 55 (39.86)
Nationality Italian 302 (93.21) 133 (96.38) 0.18

Other 22 (6.79) 5 (3.62)
School level Lyceum 272 (84.21) 126 (92.65) 0.02

Other 51 (15.79) 10 (7.35)
Study area Scientific Studies 309 (96.56) 132 (96.35) 0.91

Humanities Studies 11 (3.44) 5 (3.65)
Residence condition Resident 114 (35.19) 56 (40.58) 0.27

Off-site/Commuter 210 (64.81) 82 (59.42)
Mother’s educational level Until to secondary school 201 (62.04) 68 (49.28) 0.01

Degree or postgraduate education 123 (37.96) 70 (50.72)
Father’s educational level Until to secondary school 195 (60.56) 79 (57.25) 0.51

Degree or postgraduate education 127 (39.44) 59 (42.75)
Use of tobacco products last year Yes 129 (40.31) 81 (60.90) <0.01

No 191 (59.69) 52 (39.10)
Ever used cannabis light products Yes 47 (14.55) 67 (48.55) <0.01

No 276 (85.45) 71 (51.45)

*All variables have some missing answers

Table 5 - Logistic Regression: variables independently associated with Cannabis Light knowledge

Variable Odds Ratio (ORs) Confidence Intervals (95% IC) p-value
Age 0.99 0.96 - 1.03 0.76
Gender Female (reference) 1.00 0.17

Male 1.39 0.87 - 2.21
Secondary school attended Lyceum (reference) 1.00 0.02

Other 0.41 0.19 - 0.88
Use of tobacco No (reference) 1.00 0.40

Yes 1.24 0.75 - 2.06
Ever used products No (reference) 1.00 <0.001

Yes 4.85 2.85 - 8.25



529Cannabis light and Italian undergraduates

inflorescences, including CBD flowers, CBD resins 
and CBD oils, regardless of their compliance with 
legal THC limits. However, this Decree is not in line 
with the European regulatory framework and, thus, 
it is not certain that it will be able to come into force 
(In Italy, Decree-Laws, issued by the Government and 
immediately valid for 2 months, must be re-approved 
– as such or modified – by the Parliament within the 
period of validity, under penalty of lapse). Besides, 
even if it will be approved, the Italian citizen will be 
free to buy products containing CBD in other Europe 
countries. Consequently, although the laws protecting 
human health could be considered an essential 
prevention tool, integrated strategies are necessary in 
order to successfully contrast the possible health risks 
associated with products containing CBD.

Partial knowledge may indeed influence whether 
or not to use such products. In addition, this could 
suggest that firsthand experience drives individuals 
to seek more information about the substances they 
consume. Conversely, those with no prior usage 
may rely on misinformation or lack of awareness 
altogether, as evidenced by the 54% of participants 
who incorrectly identified the legal THC limit or were 
unaware of it.

The type of secondary school attended by the 
participants could also play a role in reaching 
correct knowledge or not. Indeed, students having 
a Lyceum education exhibited better awareness 
compared to their peers from Technical Institutes. 
This finding is innovative as, in our knowledge, 
no articles investigating this association have been 
found in the literature. This may reflect differences in 
curriculum exposure to scientific knowledge or critical 
thinking skills, underscoring the need for educational 
interventions across school types. 

Additionally, research has pointed out that 
university students tend to have limited knowledge 
about health-related topics, even when these subjects 
are highly relevant to their lifestyle choices and 
personal experiences. This aligns with findings from 
previous studies on body art awareness, which indicate 
that, while university students may be aware of general 
health risks, they often lack specific knowledge about 
complications and contraindications (19). In the context 
of CBD, this knowledge gap suggests a broader issue 
in health literacy among university populations, where 
increasing access to products does not necessarily 
correlate with informed use. Knowledge of the topic 
also influences perceptions of the risks and benefits 
of cannabis, as shown by a study on Austrian medical 
students. In this case, the male population was more 

supportive of the legalisation and prescription of 
cannabis for medical purposes, in contrast to the female 
population, that focused more on the adverse effects 
and health risks (20). The increased acceptance by 
medical students of cannabis for medicinal purposes 
suggests that the medical community should prioritise 
the development of specific educational programmes. 
In this way, such treatments would have a greater 
chance of success as safe and viable therapies (21).

Another relevant result emerged from the present 
study is that approximately a quarter of the sample 
studied are cannabis light products’ users. Such a 
finding is not comparable with other studies because 
research reporting data on the use of products 
containing cannabis did not report the percentage of 
THC in the products. However, one study outlined that 
prevalence rates of cannabis use may be higher among 
university students than in the general population (22). 
In fact, up to 25% of young people start using cannabis 
after admission to university and cannabis use in the 
last 12 months among them is around 20-30% (23). 
The latter figure is in line with our percentage, which 
is 23.8%.

Moreover, the age of first use aligns with university 
years, suggesting that this population group is 
particularly vulnerable to both experimenting with, 
and misunderstanding, the properties and effects of 
cannabis light products. One of the key findings is 
that nearly two-thirds of our students tried cannabis 
light at the age between 18 and 25 years old. This 
period coincides with increased academic pressures, 
social transitions, and personal stressors commonly 
experienced during university life. This data is 
confirmed by a German study, which finds that the use 
of cannabis is more frequent in the age group under 30 
years (16). This result is further strengthened by data 
from the European Drug Observatory, which states 
that, in Europe, about 10% of those 15–24-years old 
recently used cannabis (24). Previous research has 
indicated that young adults often resort to substances 
like cannabis to manage stress and anxiety, given the 
widely publicized calming effects of CBD (25,26). 
However, the misuse of such products for self-
medication could mask underlying mental health 
issues and lead to unintentional side effects, especially 
when combined with other substances like alcohol or 
tobacco (27). This is a further essential point which 
pushes to develop new strategies for the prevention 
of smoking and alcohol abuse, for which the adverse 
effects are well known.

The potential long-term effects and dependency 
risks remain an area of concern: recent findings 
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indicate that CBD use can influence emotional 
regulation and cognitive function, potentially leading 
to altered stress responses in young adults (28).

Conclusions

Given the burgeoning market for products 
containing cannabis light and the increasing trend of 
self-medication among young adults, it is important 
for public health professionals to design targeted 
educational campaigns specifically devoted to these 
products. In particular, initiatives should aim to 
improve awareness about the legal, health, and safety 
aspects of cannabis light use, particularly focusing on 
the university population that appears most susceptible 
to its experimentation and misuse.

Riassunto

Conoscenze, attitudini e pratiche sulla Cannabis light in un 
campione di studenti universitari Italiani

Premessa. Negli ultimi anni si è affermato il mercato della 
“cannabis light”, sostanza con contenuto di tetraidrocannabinolo 
inferiore a 0,6% (secondo la legge italiana). Lo scopo dello studio 
era valutare le conoscenze, le attitudini e le pratiche circa i prodotti 
contenenti cannabis light di un gruppo di studenti universitari 
Italiani. 

Metodi. Questo studio trasversale è stato condotto nell’anno 
accademico 2023/2024. I partecipanti hanno completato un 
questionario anonimo riguardante dati socio-demografici, conoscenza 
sui prodotti contenenti cannabis light e loro effetti, e consumo degli 
stessi. Le risposte sulla conoscenza sono state aggregate in una 
variabile dicotomica (“buona conoscenza” e “scarsa conoscenza”). 
Sulla variabile “conoscenza” è stata effettuata un’analisi multivariata 
utilizzando come variabili indipendenti l’età, il genere, il tipo 
di scuola secondaria frequentata, il consumo di tabacco e l’aver 
utilizzato prodotti contenenti cannabis light. 

Risultati. Solo il 24,6% del campione ha dichiarato di aver 
utilizzato almeno una volta un prodotto contenente cannabis light 
e il 70,1% ha dimostrato una scarsa conoscenza riguardo tali 
prodotti. Gli studenti provenienti da scuole secondarie tecniche o 
professionali hanno mostrato una probabilità significativamente 
inferiore di avere una buona conoscenza (OR=0,4; IC95%=0,19-
0,88). Al contrario, coloro che hanno utilizzato almeno una volta 
questi prodotti presentavano una maggiore probabilità di avere una 
buona conoscenza (OR=4,8; IC 95%=2,84-8,25). 

Conclusioni. Nonostante la crescente popolarità dei prodotti 
contenenti cannabis light, il livello di conoscenza tra gli studenti 
universitari rimane basso. Pertanto, sono necessari interventi per 
colmare le lacune conoscitive su questi prodotti e per garantire un 
uso consapevole.
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Abstract 

Background. Glaucoma, diabetic retinopathy, and age-related macular degeneration impose substantial economic burdens on 
healthcare systems due to their high prevalence and chronic nature. Nevertheless, comprehensive Italian data is limited. This study 
aims to collect Italian evidence on the economic impact of these conditions to support more effective healthcare planning.
Study Design. Systematic review.
Methods. A systematic literature search was conducted in accordance with PRISMA guidelines across PubMed, Scopus, Web of 
Science, and EMBASE databases. Studies reporting cost evaluations of managing glaucoma, diabetic retinopathy, and age-related 
macular degeneration in Italy were included. Direct, indirect and non-medical costs were considered.
Results. The review included 23 studies exhibiting considerable heterogeneity in timeframes, regions, and economic evaluation 
approaches. For glaucoma, annual direct costs ranged from €788.70 for early-stage cases to €8,368.51 for advanced cases 
requiring surgery. Annual costs associated with diabetic retinopathy ranged from €4,050 to €5,799 per patient, depending on 
disease severity and treatment approach. The financial burden of age-related macular degeneration varied considerably, with 
costs ranging from €1,399.20 for early-stage cases to €3,973.30 for advanced stages. Although non-medical and indirect costs, 
such as lost productivity and caregiving expenses were less frequently assessed, they represented a significant contributor to the 
overall financial burden.
Conclusions. This study highlights the substantial economic burden ocular diseases place on the Italian healthcare system. Early 
intervention and preventive strategies could reduce the long-term costs of managing diabetic retinopathy and age-related macular 
degeneration. Further research into indirect costs and cost-effective interventions is necessary to support more efficient healthcare 
resource allocation.
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Introduction

Many of the developed and developing countries 
are facing an unprecedented and rapid rise in the 
number of elderly people, leading to profound health 
and economic consequences (1). As Italy faces a 
rapidly ageing population, with individuals aged 
65 and older expected to account for 35.9% of the 
population by 2050 (2), the country must confront the 
increasing prevalence of age-related chronic diseases, 
including ocular conditions such as glaucoma, 
diabetic retinopathy (DR), and age-related macular 
degeneration (AMD) (3). They are among the most 
common eye diseases leading to blindness and visual 
impairment in Italy and other developed countries 
(4,5).

These diseases not only impair vision and diminish 
quality of life (6) but also restrict opportunities for 
education and employment (7,8). Furthermore, the 
diagnosis and management of these chronic conditions 
impose a considerable financial burden on the National 
Healthcare Service (NHS). In Italy, it is estimated 
that approximately 550,000 individuals have been 
diagnosed with glaucoma; this corresponds to about 
2% prevalence in population aged ≥40 years (9). DR 
is one of the most common complications of diabetes 
mellitus (DM) (10) and the leading cause of blindness 
in the working-age population (11,12). However, there 
is a lack of comprehensive data on the prevalence and 
incidence of legal blindness among diabetic patients, 
exacerbated by the absence of a national registry 
for individuals with DM. Epidemiological studies 
indicate that at least 30% of the diabetic population 
in Italy is affected by retinopathy, though significant 
regional heterogeneity exists (13). AMD also presents 
a major public health challenge. While recent Italian 
data on AMD incidence are limited, European studies 
estimate that among individuals aged 60 years and 
older, the prevalence of early or intermediate AMD 
is approximately 25.3%, and the prevalence of any 
late-stage AMD is around 2.4% (14).

The economic impact of these ocular diseases is 
multifaceted, encompassing both direct costs, such as 
medical treatment and hospital care, and non-medical 
and indirect costs, including lost productivity and 
caregiver expenses (7,15). Despite some available data, 
comprehensive national cost figures are fragmented 
and difficult to access. This lack of detailed and up-to-
date information hinders effective healthcare planning 
and the optimal allocation of resources.

Given that the prevalence of glaucoma, DR, and 
AMD is expected to rise in the coming years, posing a 

significant burden on healthcare systems globally, the 
objective of this review is to provide a comprehensive 
and up-to-date overview of the direct and indirect 
healthcare costs associated with these conditions in 
Italy. The primary objectives are to provide an in-
depth overview of the economic burden these ocular 
diseases impose on the Italian NHS, to identify gaps 
in the current knowledge, and to suggest areas for 
future research. By critically evaluating the available 
data, this review seeks to inform healthcare policy 
and resource allocation, ultimately contributing to the 
improved management of these increasingly prevalent 
ocular conditions within the context of Italy’s ageing 
population.

Methods

This systematic review followed the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. The protocol was 
registered with the International Prospective Register 
of Systematic Reviews (PROSPERO), registration 
number CRD CRD42024572796.

Literature search strategy
The literature search was conducted on PubMed/

MEDLINE, Scopus, Web of Science (WoS), and 
EMBASE on July 24, 2024. Moreover, grey literature 
was also consulted to detect any potentially relevant 
articles. Additionally, manual searches were performed 
by reviewing the bibliographic citations. The search 
aimed to answer the question: “What are the current 
direct and indirect healthcare costs associated with 
managing glaucoma, diabetic retinopathy, and macular 
degeneration in Italy, and how have these costs evolved 
over time?”. The search strategy combined Medical 
Subject Headings (MeSH) terms and title/abstract 
keywords. For glaucoma, diabetic retinopathy, and 
AMD, terms such as ‘cost evaluation,’ ‘economic 
burden,’ and ‘Italy’ were employed. The full search 
strategy, developed for each database, is available in 
supplementary table 1. 

Eligibility criteria
Studies were selected based on the PEOS 

framework: Population (P), Exposure (E), Outcome 
(O), and Study design (S). Eligible studies were 
those involving patients with glaucoma, diabetic 
retinopathy, or age-related macular degeneration 
(population), and assessing the economic evaluations 
related to these ocular diseases, including direct, 
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non-medical and indirect (outcome), associated to 
the treatment and management of these diseases 
(exposure). Primary outcomes included cost data 
related to disease management (direct, indirect and 
non-medical costs). Secondary outcomes included 
the economic impact of different stages of disease 
severity and treatment modalities. In this review, we 
included both observational studies (cohort studies, 
case-control studies, cross-sectional studies) and 
economic evaluations employing simulation models 
and administrative database analyses, to enable a 
comprehensive mapping of cost dimensions. The 
search was restricted to studies published in Italian and 
English. Supplementary table 2 provides a detailed 
description of the criteria.

Study selection and data extraction
The study selection process was conducted in 

two stages. First, titles and abstracts of all identified 
records were screened independently by two reviewers 
using predefined eligibility criteria. Full-text articles 
of potentially eligible studies were then retrieved and 
assessed for inclusion. Discrepancies were resolved 
through discussion or by consulting a third reviewer. 
The study selection process was documented using a 
PRISMA flow diagram.

Data were extracted using a standardized template 
in Microsoft Excel (Microsoft Excel® for Microsoft 
365 MSO, Redmond, WA, USA, 2019). The extracted 
data included: first author, year of publication, region 
where the study took place, time period, study design, 
ocular pathology, study type, study objective, sample 
size, age, sex and incidence and prevalence of included 
ocular diseases; data collection methods, follow-up, 
cost calculation methods, cost perspective, funding 
sources and main results, including average cost per 
patient, cost breakdown, sensitivity analysis, and 
cost-effectiveness results. Lastly, funding sources 
were also collected. 

The data extraction template was piloted on three 
randomly selected studies to ensure consistency and 
reliability among the reviewers. Data extraction was 
performed independently by two reviewers, and 
discrepancies were resolved through discussion.

Quality assessment
The risk of bias in the included studies was assessed 

independently by two reviewers using the Newcastle-
Ottawa Scale (NOS). This scale is specifically 
designed for evaluating the quality of non-randomized 
studies, such as cohort and case-control studies. The 
NOS assesses studies based on three main domains: 

selection of study groups, comparability of groups, and 
ascertainment of the outcome of interest. Each study is 
scored on a star system, with higher scores indicating 
lower risk of bias. The reviewers carefully examined 
each domain, assigning stars according to predefined 
criteria. To ensure a rigorous quality assessment 
of economic evaluations and simulation models 
included in this review, we applied the CHEERS 
checklist (Consolidated Health Economic Evaluation 
Reporting Standards). This tool was selected for its 
emphasis on transparency and adequacy in reporting, 
specifically addressing key components such as the 
validity of economic assumptions and the accuracy of 
modeling frameworks employed within each study. 
Additionally, the quality of the economic model 
was assessed using the ISPOR-SMDM Modeling 
Good Research Practices guidelines, covering 6 core 
domains: model transparency, structural assumptions, 
data sources and validation, internal consistency 
and validity, uncertainty and sensitivity analyses, 
and contextual relevance of model outcomes. Each 
domain was evaluated qualitatively for adequacy, 
partial adequacy, or inadequacy based on model 
rigor, data reliability, and alignment with real-world 
healthcare decision-making. Discrepancies between 
the reviewers’ assessments were resolved through 
discussion, and if consensus could not be reached, a 
third senior reviewer was consulted to make the final 
decision. This thorough assessment process ensured 
a rigorous evaluation of the methodological quality 
of the included studies. 

Data Synthesis
Given the expected high variability in study 

methodologies, cost definitions, and publication 
years, we chose to conduct a qualitative synthesis of 
the data rather than a meta-analysis. Our qualitative 
approach enables us to retain the diversity of findings 
across time periods, highlighting cost patterns and 
areas of heterogeneity without imposing potentially 
confounding adjustments. This choice aligns with the 
primary objective of this review: to map the range 
of direct, indirect and non-medical costs associated 
with ocular diseases in Italy, rather than to provide 
a pooled estimate that may not accurately reflect 
the variability across settings and times. Therefore, 
a narrative synthesis of the included studies was 
conducted, summarizing the study characteristics, 
cost data, and economic impacts. The results were 
tabulated and presented in text, with key findings 
illustrated in tables and figures.
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Results

Study selection
A total of 304 articles were retrieved, of which 

77 in PubMed/MEDLINE, 80 in Scopus, 100 in 
EMBASE and 47 in Web of Science. After removing 
duplicates, 165 studies were screened for eligibility 
by evaluating titles and abstracts, resulting in 45 
studies selected for full-text assessment. Following 
this assessment, 23 studies (16-38) were included in 
the descriptive analysis. Figure 1 illustrates the study 
selection process.

Descriptive characteristics of included studies
The 23 studies included in this systematic review 

span various timeframes, regions, and ocular conditions, 
providing a broad perspective on the economic 
evaluations of glaucoma, DR, and AMD in Italy. Most 
studies (13/23, 57%) (17-20,24-27,29,31,32,35,38) 
cover focused on an observation period between 
2000 and 2010, with a smaller proportion (35%) 
conducted after 2010 (16,22,23,28,30,33,34,36,37). 
The geographical distribution of the studies was 
diverse, with some offering regional insights and 
others presenting national data. Approximately 30% of 
studies (16,17,19,24,26,31,38) included international 
evaluations, providing a comparative lens across 
different healthcare systems.

Glaucoma was the most studied condition, 
representing 48% of the total studies (11 out 

Figure 1 - Flow diagram depicting the screening process.
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of 23), (18,19,21,22,26,27,29-31,34,38), while 
DR (28,35,36) and AMD accounted for 35% 
each (16,17,20,23,25,32,33,37). One study (24) 
encompassed at least two of these conditions.

Regarding cost assessment, the majority (35%, 8 
out of 23) (16,17,20,25,29,31,37,38) focused on direct 
or indirect cost analysis, with an emphasis on resource 
utilization in the management of these chronic 
conditions. Cost-effectiveness analyses were employed 
in 22% of the studies (5 out of 23) (21,26,27,35,36) 
particularly for assessing treatment modalities and 
prevention strategies. Screening programs for DR 
were evaluated for their economic impact in 22% of 
the studies (5 out of 23) (24,28,32,35,36), with most 
highlighting the potential cost savings from early 
detection. Importantly, the assessment of costs in these 
studies primarily focused on direct costs, with 91% 
(21 out of 23) concentrating on expenses related to 
medical care, such as treatment and hospitalizations 
(16,18-31,33-38).Only two studies comprehensively 
assessed both direct and indirect costs, highlighting a 
gap in the literature regarding the broader economic 
burden, including loss of productivity and caregiver 
expenses (17,32). Descriptive characteristics of the 
included studies are provided in Table 1.

Overall, the descriptive characteristics of these 
studies demonstrate a focus on direct medical costs, 
particularly in relation to advanced disease stages, 
with a noticeable underrepresentation of indirect cost 
assessments. This emphasizes the need for future 
research to address the comprehensive economic 
impact of these ocular diseases, particularly as Italy’s 
aging population continues to grow.

Demographic characteristics of the included
population

This systematic review included studies with 
sample sizes ranging from 83 (18) to 18,161 (34) 
patients. The mean age of participants ranged from 
58.6 years (35) to 77 years (17). The reviewed studies 
reported the prevalence of AMD ranging from 0.2% 
(33) in younger age groups to 13% (25) in older 
populations. The prevalence of DR among diabetic 
populations was approximately 29%, with an annual 
incidence between 2% and 6% (28). In Lombardy, 
81% of diabetic patients, an estimated 36,780 
individuals in 2014, were affected by DME (23). The 
prevalence of glaucoma in the Italian population aged 
40 and over was approximately 2%. (22). Results are 
summarized in Table 1.
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Methodological approaches and funding sources in 
health economic evaluations

The studies included in this review employed 
various data collection methods. Administrative 
databases and registries were utilized in 30% of the 
studies (7 out of 23) (16,19,22,33,34,36,37), while 
23% of the studies (6 out of 23)(17,20,25,27,28,35) 
relied on patient interviews and medical records 
(Table 2).

The follow-up durations exhibited considerable 
variation, ranging from 1 day to 36 years, with most 
studies (39%, 9 out of 23)(18–20,23–25,31,36,38) 
having a follow-up period of 1 to 5 years. Notably, 
two studies(17,32) did not include any follow-up 
period, as they were cross-sectional or simulation-
based analyses.

Cost calculation methods were classified into 
three categories: bottom-up microcosting (35% of 
the studies)(17,18,20,24–27,29), Activity-Based 
Costing (ABC)(13%)(22,34,36) and Markov models 
(11.5%) (21,30). Additionally, a subset of studies 
(16,19,23,28,31-33,35,37,38) adopted a hybrid 
approach, integrating unit costs derived from tariffs 
or national pricing lists with the aforementioned 
methodologies. Regarding cost perspectives, most of 
the studies (87%, 20 out of 23) (16,18-22,24-31,33-
38) were conducted from the National Health System 
(NHS) perspective. Most studies (65%, 13 out of 23) 
(16-18,21,24-27,29,31,33,34,38) reported external 
financial support, predominantly from pharmaceutical 
companies. The quality assessment using the NOS is 
presented in Table 2, while the results of the CHEERS 
checklist assessment and ISPOR evaluation are 
detailed in Supplementary Tables 3a and 3b.

Direct Costs

Glaucoma
The analysis of the literature on the direct costs of 

glaucoma revealed substantial variability influenced 
primarily by disease severity and the complexity 
of required medical interventions. Reported annual 
costs per patient range from approximately €788.7 
for early-stage glaucoma to €8,368.51 for cases 
involving advanced surgical procedures such as the 
iStent inject combined with cataract surgery (21). 
Surgical interventions, particularly trabeculectomy 
and filtration surgery, emerged as the most significant 
cost drivers, with expenses reaching up to €2,121 for 
a single filtration surgery (18). Medication costs also 
play a substantial role, especially with treatments like Ta
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bimatoprost, which, although more cost-effective 
over time compared to surgery, still represents a 
significant ongoing expense (27). Furthermore, 
managing complications, such as stent obstruction, 
adds additional financial burden, with costs reported at 
€1,522 per incident (21). Notably, the analysis revealed 
a clear correlation between increasing disease severity 
and rising costs, particularly in advanced stages where 
the need for frequent hospitalizations and complex 
treatments drives expenses upwards to €1,054.9 
annually (29). Results are summarized in Table 3.

Diabetic retinopathy
Direct costs for DR include all diagnostic tests for 

detecting the disease, follow-up costs, and medical 
therapies to control and prevent progression, including 
laser therapy. Early diagnosis significantly impacts cost 
estimates, with screening campaign costs relatively 
low but potentially influencing future avoidable 
costs (ranging between Italian Lira (ItL) 64,857 and 
86,044) (35). Screening programs conducted within 
specialized diabetes clinics were notably more 
cost-effective compared to those involving external 
ophthalmologists, with standardized costs per 1,000 
screenings ranging from ItL 65,916 to ItL 81,545, 
depending on the center (35). The implementation of 
fundus photography screening, at €4.45 per session, 
proved to be a cost-saving alternative to standard 
funduscopic examination (€7.90 per session), thereby 
enhancing screening efficiency and reach (28). 
Including cost-effectiveness analyses of screening 
interventions in this review highlights the crucial 
role of prevention in the overall management of 
DR. Screening programs not only help improve 
patient health by enabling early intervention but also 
yield substantial financial benefits by averting the 
progression to severe stages of the disease, which 
would incur higher treatment costs. For instance, 
comprehensive screening programs significantly 
outperformed the “do nothing” strategy, yielding 
savings of €271,543.32 (−13.71%) by reducing the 
incidence of blindness and associated healthcare 
costs (36). Treatment with Anti-Vascular Endothelial 
Growth Factor (anti-VEGF) agents, particularly 
ranibizumab, represented a major cost driver, with 
per-patient annual costs decreasing from €5,799.84 
in 2014 to €4,050.00 in 2017, reflecting reduced 
treatment frequencies (37) . 

Age-related macular degeneration
Direct costs for AMD include expenses for 

ophthalmological visits, in-depth ocular exams (e.g., Po
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angiography), hospitalization, emergency room 
visits, and specific therapies (photocoagulation, 
photodynamic therapy, and innovative drugs). The 
annual per-patient costs reflect the intensity of care 
required, showing a 4% increase from 2014 to 2015, 
primarily driven by the frequency of intravitreal 
injections, which averaged approximately four per 
patient per year (16). The severity of AMD is a critical 
determinant of cost, as highlighted by Bandello et 
al (17), where annual costs range significantly from 
€1,399.2 for less severe cases to €3,973.3 for advanced 
stages, indicating that disease progression substantially 
inflates healthcare expenditures. Direct medical costs, 
particularly for hospitalizations, surgeries, and laser 
therapies, represent the bulk of the expenses, with 
surgical cases incurring costs as high as €2,843.10 
per patient (20). Choroidal Neovascularization (CNV) 
further exacerbates costs, with associated annual 
expenses reaching €540.1 per patient, underscoring 
the financial impact of this complication (25). 
Additionally, economic models suggest that without 
effective blindness prevention strategies, the total 
annual costs for AMD could escalate significantly, 
potentially reaching €24,741.13 per patient in cases 
of total disability (32). Pharmacological management, 
particularly with anti-VEGF therapies such as 
ranibizumab, constitutes a substantial part of these 
costs. However, a reduction in treatment frequency 
has been linked to a decrease in per-patient costs, from 
€5,799.84 in 2014 to €4,050.00 in 2017, indicating the 
potential for cost savings with optimized treatment 
protocols (37) .

Denti et al (20) separately evaluated private 
healthcare costs in macular degeneration (out-of-
pocket costs for private visits and over-the-counter 
medications), with annual private visit expenses 
averaging €29.90 (14% of the total) and medications 
at €8.60 (4.1% of the total). Garattini et al. (25) 
estimated the average annual private expenditure for 
a macular degeneration patient at €51.70. Results are 
summarized in Table 3.

Non-medical costs and indirect costs

Non-medical costs for all pathologies were 
analyzed by two studies, including expenses for visual 
aid devices, insurance assistance, housing adaptation, 
transportation, and social assistance. 

Bandello et al (17) provided a comprehensive 
analysis of both medical and non-medical expenses, 
demonstrating the escalating financial impact as 

the disease progresses. Non-medical costs refer to 
expenses incurred by patients that are not directly 
related to medical treatments. These costs include 
out-of-pocket expenses for vision aids, transportation, 
and support services. Notably, the study revealed 
that non-medical costs, such as those associated with 
social security and other out-of-pocket expenses, 
varied markedly with disease severity. For instance, 
patients with better visual acuity (Best Eye (BE) 
≥20/40) incurred non-medical costs up to €1,745.10, 
contributing to a total annual cost of €3,761.90 per 
patient. In contrast, in more advanced stages (BE 
<20/40, Worst Eye (WE) <20/200), non-medical costs 
were slightly lower at €1,539.30, yet the total annual 
cost per patient reached €3,973.30. This suggests that 
while non-medical costs may decrease slightly in later 
stages, the overall financial burden remains high, due 
to the increasing medical costs.

Muscio et al (32) further expanded on this by 
simulating the broader economic impact of AMD 
through various hypothetical scenarios, particularly 
focusing on the costs associated with the absence 
of effective blindness prevention programs. Their 
findings indicated that as AMD progresses, the non-
medical costs and indirect costs - including social 
security payments, tax allowances, and productivity 
losses - can escalate significantly. In a scenario 
of partial disability, the total indirect costs were 
calculated to be €24,741.13 annually, with substantial 
contributions from social security expenses and 
productivity losses. This analysis underscores the 
critical role of indirect costs in the overall economic 
assessment of AMD, highlighting the necessity for 
comprehensive management strategies that address 
both direct and indirect financial impacts. Table 3 
provides a summary of the results from the analysis. 

Studies’ quality assessment
The quality assessment of the studies reviewed 

indicates a generally robust methodological 
approach. Overall, the total scores ranged from 
5 to 7 (out of 9 maximum points), with 9 studies 
(16,17,19,22,23,28,34,36,37) scoring 6 and 11 studies 
(18,20,24–27,29,31,33,35,38) achieving 7 points, 
suggesting that, while most of the studies had solid 
methodological quality, there is room for improvement 
in comparability and selection criteria.

Most of the studies (20 out of 23) (16–20,22–
29,31,33–38) got a good rating for how participants 
were selected, scoring 3 out of 4. However, the scores 
for how well the studies handled confounding factors 
varied more. Half of the studies (10 studies) didn’t 
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control for these factors well and scored 0 out of 
2 (16,17,19,22,23,28,30,34,36,37), while the other 
half (12 studies) did a better job and scored 1 out 
of 2(18,20,21,24–27,29,31,33,35,38). The Outcome 
Score was consistently high, with all 23 studies 
receiving 3 out of 3, demonstrating strong and reliable 
outcome measurements. Results of quality assessment 
are reported in Table 2.

Discussion

Main Results
This systematic review aimed to evaluate the 

economic burden of three major ocular diseases: 
glaucoma, diabetic retinopathy, and age-related 
macular degeneration. The review included a total of 
23 studies. Our findings underscore the significant 
variability in direct, indirect and non-medical costs 
associated with these conditions, influenced primarily 
by disease severity, treatment modalities, and the 
healthcare settings in which patients are managed. 
These findings underscore the complex economic 
burden that these ocular diseases impose on the 
Italian NHS and highlight critical areas where targeted 
interventions could potentially yield significant cost 
savings.

Most of the studies were conducted between 
2000 and 2010, primarily in northern Italian regions 
(Piedmont, Lombardy, and Veneto). Despite this 
heterogeneity, costs ranged from approximately 
€788.7 per year (29) (direct costs for managing early-
stage uncomplicated glaucoma) to €24,741.13 per 
year (32) (including both direct and indirect costs for 
diabetic retinopathy with visual disability).

Due to the significant variability in cost estimates, 
diagnostic methods, and therapeutic approaches among 
the included studies, calculating an average cost for 
the three conditions is methodologically unreliable. 
Consequently, any average cost evaluation would 
likely be an oversimplification, and the interpretation 
of these data should be cautious. The only reliable 
comprehensive costs derived were those for individual 
conditions or blindness, a common outcome of all 
three diseases. 

The analysis of glaucoma-related costs highlighted 
substantial variability, with annual direct costs 
ranging from approximately €788.70 (29) for 
early-stage glaucoma to over €8,368.51 (21) for 
advanced cases requiring surgical interventions. 
Surgical procedures, particularly trabeculectomy 
and filtration surgery, are identified as major cost 

drivers, with individual surgeries costing up to 
€2,121(18). Additionally, medication costs, especially 
for drugs like Bimatoprost, represent a significant 
ongoing financial burden, although they may be 
more cost-effective in the long run compared to 
surgical options (18). This finding is consistent with 
other studies (38–40) that have documented the high 
costs associated with long-term medication use in 
glaucoma management. The variability in costs also 
reflects the diversity of treatment regimens and the 
progression rates of the disease. The clear correlation 
between increasing disease severity and rising costs 
emphasizes the importance of early intervention and 
effective disease management strategies to minimize 
the economic impact (17,32,38). Effective cost 
management strategies should focus on optimizing 
pharmacological therapies and considering the cost-
benefit ratio of early surgical interventions. 

For DR, the direct costs are a significant component 
of the overall expenses for managing diabetes, given 
its nature as a complication of the primary disease. 
They are predominantly linked to diagnostic tests, 
ongoing monitoring, and treatment interventions 
such as laser therapy. Early diagnosis and regular 
screening play crucial roles in mitigating these costs 
by preventing the progression of the disease. The costs 
associated with anti-VEGF treatments, particularly 
ranibizumab, have been shown to decrease over time, 
reflecting reduced treatment frequencies and improved 
management protocols (37). Despite these reductions, 
the treatment of DR remains a significant financial 
burden on the healthcare system, underscoring the 
need for cost-effective preventive measures. Indeed, 
the cost of screening programs for DR is relatively 
low compared to the long-term costs associated 
with disease progression. Several studies from the 
dataset provide valuable insights into the economic 
benefits of early detection. The standardized costs 
for 1,000 screenings ranged from ItL 65,916 to ItL 
81,545, depending on the center, illustrating the 
economic advantage of centralized, specialized care in 
comparison to external ophthalmologists. In terms of 
screening technologies, fundus photography, priced at 
€4.45 per session, emerged as a cost-saving alternative 
to traditional funduscopic exams, which cost €7.90 
per session.

Regarding glaucoma, Christensen et al (18) 
conducted a cost-minimization analysis at a national 
level in Italy, showing that early intervention through 
screening can be highly cost-effective, particularly in 
specialized diabetes clinics. In particular, De Natale et 
al (19) found that implementing systematic screening 
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could reduce healthcare costs by €271,543.32 (a 
13.71% reduction), primarily by decreasing the 
incidence of blindness and the high costs associated 
with late-stage disease management. These findings 
strongly support the prioritization of early detection 
programs for both DR and glaucoma. In summary, the 
data from the included studies illustrate that investing 
in early screening programs, especially those utilizing 
cost-effective methods like fundus photography, can 
lead to substantial long-term savings. Policymakers 
should focus on expanding such programs to achieve 
both economic benefits and improved patient outcomes 
by preventing the progression of diabetic retinopathy 
and its associated complications.

Similar results for AMD were found by Denti 
et al (20), who analysed the direct costs of ocular 
pathologies in Italy, suggesting that the introduction of 
more efficient screening methods could significantly 
reduce overall screening costs, while extending the 
reach of preventive care. Moreover, comprehensive 
screening programs have been shown to yield 
significant cost savings over a “do nothing” approach. 
Annual per-patient costs have been observed to 
increase from €2,787 to €2,899 (16) with the frequency 
of intravitreal injections being a significant factor. 
Advanced stages of AMD, particularly those involving 
CNV, are associated with markedly higher costs, 
reaching up to €3,973.3 (17) per patient annually. 
The financial impact of AMD is further exacerbated 
by the high costs of hospitalizations, surgeries, and 
specialized treatments such as laser therapies. The 
findings suggest that while the introduction of anti-
VEGF therapies has provided a means of managing the 
disease, the overall cost burden remains substantial, 
particularly in advanced stages of AMD. 

No data are available in the literature for the 
average cost per patient for the three conditions 
combined, making such evaluations impossible. The 
only available data pertain to the aggregated annual 
costs for “Diseases of Social Importance” (as defined 
by the World Health Organization (WHO) in 2006, 
including cataracts) in Italy, estimated by Muscio 
et al (32). This study calculated indirect costs from 
social security benefits, mobility subsidies, civil 
service assistance, and productivity loss, amounting 
to approximately €6.48 billion annually. This includes 
44% for medical care (direct costs), 16% for social 
security subsidies, 2% for tax deductions, 1% for 
education costs, 5% for other benefits, and 32% for 
productivity loss.

The review also revealed considerable non-medical 
costs associated with all the three ocular diseases, 

encompassing expenses for visual aids, insurance 
assistance, housing adaptations, transportation, and 
social aids. Two key studies (17,32) provide insights 
into these costs, particularly for AMD, approaching 
from different perspectives and methodologies. 
Bandello et al (17) demonstrated that non-medical 
costs vary significantly with disease severity, with 
total annual costs per patient ranging from €3,761.9 
to €3,973.3, depending on the stage of AMD. Muscio 
et al.’s (32) simulation study emphasizes the potential 
for significant increases in indirect costs as the disease 
progresses to more severe stages. The scenarios they 
modelled demonstrate how, in the absence of effective 
preventive measures, indirect costs such as social 
security payments and productivity losses could 
escalate dramatically, especially in cases of partial or 
total disability. The study estimated that total indirect 
costs could reach as high as €24,741.13 annually in 
cases of total disability, driven primarily by social 
security payments and productivity losses. These 
findings underscore the importance of considering both 
direct and indirect costs in the economic assessment 
of ocular diseases, as the latter can substantially 
contribute to the overall financial burden. Addressing 
these costs requires a comprehensive approach that 
includes support for visual aids, social services, and 
workplace adaptations to maintain productivity and 
quality of life for affected individuals.

The studies included in this review cover a wide 
temporal range, each reflecting different healthcare 
policies, diagnostic technologies, and economic 
contexts relevant to their specific periods. Attempting 
to harmonize or adjust these costs to a common base 
year would risk losing the nuances and temporal trends 
inherent to each study.

Interpretation of results, practical implications, future 
research

The management of glaucoma, DR, and AMD in 
Italy largely aligns with protocols established across 
the entire European Union. A detailed overview 
of approved medications and treatment strategies, 
reported in Supplementary Table 3, highlights the 
reliance on long-term treatments such as topical eye 
drops for glaucoma (e.g., Bimatoprost, Latanoprost, 
Timolol) and anti-VEGF agents for DR and AMD 
(e.g., Ranibizumab, Aflibercept, Bevacizumab). 
These therapies, while effective, require sustained 
administration and frequent monitoring, contributing 
significantly to the direct medical costs, particularly 
in outpatient settings. The introduction of newer 
agents such as Brolucizumab (Beovu) and Faricimab 
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(Vabysmo) for AMD reflects advancements in 
treatment options, potentially impacting both the 
costs and frequency of treatments due to varying 
maintenance phases. Additionally, therapies like 
Verteporfin (Visudyne) used in photodynamic therapy 
for specific AMD subtypes offer distinct approaches 
that may influence cost structures due to their 
combination of intravenous drug administration and 
laser activation, demanding specialized care.

Given that these chronic conditions require long-
term treatment, the cumulative cost of care—both 
direct (e.g., medication, monitoring) and indirect 
(e.g., loss of productivity, caregiver burden)—is 
substantial. This further underscore the need for 
healthcare systems to consider patient-specific factors 
such as comorbidities and the potential for more 
intensive outpatient monitoring, as they may increase 
the resource utilization and associated costs. In this 
perspective, European countries, the three conditions 
under review are considered priorities at European 
level (41). Epidemiologically, in 2020, an estimated 
596 million people had distance vision impairment 
worldwide, of whom 43 million were blind. However, 
encouragingly, more than 90% of people with vision 
impairment have a preventable or treatable cause with 
existing highly cost-effective interventions. By 2050, 
population ageing, growth, and urbanisation might 
lead to an estimated 895 million people with distance 
vision impairment, of whom 61 million will be blind 
(42). Action to prioritise eye health is needed now.

Despite the expected increase in the frequency 
of these conditions and associated disorders, 
underdiagnosis of ocular issues, particularly in the 
elderly, remains a significant problem, leading to 
blindness (32). According to INPS (Istituto nazionale 
della previdenza sociale, in English National Institute 
for Social Security) data, in 2023, there were 108, 
416 blind individuals in Italy, with a markedly 
uneven distribution (e.g., Sicily with 14,244 blind 
individuals, prevalence 2.96‰; Lombardy with 
12.535, prevalence 1.26‰) (43). These data refer 
to individuals with absolute or partial blindness 
(visual acuity not exceeding 1/20 in both eyes with 
correction) recognized by the Italian social security 
institution (INPS), making them eligible for pensions 
and allowances (44–46). Social security costs are 
significant because, for all three analyzed conditions, 
annual direct costs for disease management are 
substantially lower than indirect costs. Indirect costs 
mainly stem from social security interventions and 
productivity loss. Disabilities during working age 
significantly increase these costs, particularly for 

diabetic retinopathy, the leading cause of vision loss 
in working-age individuals in industrialized countries 
(ages 20-65) (47).

Regarding diabetes, WHO projects a 54% 
increase in cases in industrialized countries between 
2000 and 2030 (48). In Italy, diabetes has been on 
the rise, with prevalence and incidence expected 
to continue increasing in those over 30 years old. 
Without preventive measures, diabetes and diabetic 
retinopathy will remain major problems in Italy and 
worldwide, where patient education and healthcare 
providers’ training are crucial for risk management. 
Implementing secondary prevention campaigns is 
also highly effective in reducing costs and improving 
public health (28).

These primary and secondary prevention initiatives 
are strongly recommended (49), especially considering 
the Italian demographic trend, with an increasing 
elderly population (23.2% over 65 today, expected to 
reach 35% by 2050). The aging population will raise 
the average age from 45.7 years in 2020 to 49.7 years 
in 2040, alongside an increase in elderly individuals 
living alone, potentially increasing care needs. As 
demonstrated by Muscio et al. (32), early diagnosis 
through screening can reduce both disability risk 
and disease management costs, estimating a 9-34% 
reduction of the €4.376 billion annually spent by the 
Italian government on medical care, social security 
subsidies, tax deductions, education costs, and other 
benefits related to visual disability. 

These findings highlight the growing economic 
burden posed by glaucoma, DR, and AMD in Italy. 
As the aging population grows, the financial strain on 
the NHS will intensify. Addressing these costs will 
require innovative healthcare strategies, particularly 
in preventive care and the optimization of treatment 
protocols to mitigate long-term expenses. Nevertheless, 
given the high costs associated with advanced disease 
stages, prioritizing early detection and preventive 
measures, such as regular screenings and patient 
education, could substantially reduce the financial 
burden on the NHS. Overall, the success of ocular 
prevention interventions depends on the availability, 
accessibility, affordability, and acceptability of 
dedicated services. Future research should focus 
on identifying barriers to these interventions and 
providing evidence on the economic burden of the 
reviewed conditions.

Limitations and strengths
Several limitations of this review should be 

considered before generalizing the results. The 
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included studies are heterogeneous in objectives and 
cost evaluation methodologies, making comparisons 
challenging. Many studies (57%, 13 out of 23) 
(17–20,24–27,29,31,32,35,38) were published before 
2010 and considering medical advancements in 
diagnostic protocols and new therapies, the data 
might no longer be current. The possibility of drug 
price changes, inflation, and purchasing power should 
also be considered. Additionally, one study (35) 
performed before 2000 reported costs in Italian Lira 
or ItL instead of Euro (EUR, €). Moreover, systematic 
reviews are subject to several common limitations. 
One relevant issue is the heterogeneity of included 
studies, which can differ widely in design, population 
characteristics, and methodologies, making result 
comparison challenging. Additionally, publication 
bias may occur when studies with positive outcomes 
are more likely to be published, potentially skewing 
the review’s findings. The quality of evidence can be 
compromised by biases present in the primary studies, 
and the reliance on available literature may result in 
the exclusion of relevant data. These limitations must 
be acknowledged to ensure accurate interpretation of 
results and informed decision-making.

However, a strength of this research lies in its 
rigorous methodology, allowing the inclusion of 23 
studies only. In the absence of updated and specific 
publications on this topic in Italy, this report provides 
a first attempt to evaluate the direct, indirect and non-
medical costs of three major causes of visual disability 
and blindness in industrialized countries.

Conclusions

Considering the Italian epidemiological context, 
with an expected increase in the frequency of the 
three reviewed conditions in the general and elderly 
populations, a similar growth in direct and indirect 
costs can be anticipated. The review successfully 
highlights a range of costs for these conditions, though 
it is limited in evaluating expenditure trends, as a 
detailed predictive analysis requires a mathematical 
model beyond a literature review. In the future, it will 
be essential for patients to have access to structured 
diagnostic-therapeutic pathways, ensuring early 
diagnosis for optimal disease management, preventing 
complications, disease progression to advanced stages, 
and the need for high-cost (surgical) treatments and 
visual disability.

Riassunto

I costi sanitari diretti e indiretti delle malattie oculari in Italia: 
una revisione della letteratura su glaucoma, retinopatia diabe-
tica e degenerazione maculare

Background. Il glaucoma, la retinopatia diabetica e la degenerazio-
ne maculare legata all’età impongono sostanziali oneri economici ai 
sistemi sanitari a causa della loro elevata prevalenza e natura cronica. 
Tuttavia, dati italiani complessivi sono attualmente limitati. Questo 
studio si propone di analizzare in modo approfondito i dati disponibili 
sull’impatto economico di queste condizioni, al fine di supportare 
una pianificazione sanitaria più efficiente ed efficace.

Disegno dello studio. Revisione sistematica.
Metodi. È stata effettuata una ricerca sistematica della letteratura in 

conformità alle linee guida PRISMA, utilizzando i database PubMed, 
Scopus, Web of Science ed EMBASE. Sono stati inclusi studi che ri-
portavano valutazioni economiche nella gestione del glaucoma, della 
retinopatia diabetica e della degenerazione maculare legata all’età in 
Italia, considerando sia i costi diretti sia quelli indiretti.

Risultati. La revisione ha incluso 23 studi che mostrano una note-
vole eterogeneità in termini di periodi temporali, aree geografiche e 
approcci metodologici nelle valutazioni economiche. Per il glauco-
ma, i costi diretti annuali variavano da €788,70 per i casi in stadio 
iniziale a €8.368,51 per i casi avanzati che richiedevano interventi 
chirurgici. I costi annuali associati alla retinopatia diabetica oscilla-
vano tra €4.050 e €5.799 per paziente, in funzione della gravità della 
malattia e dell’approccio terapeutico adottato. L’onere finanziario 
della degenerazione maculare legata all’età presentava variazioni 
significative, con costi che andavano da €1.399,20 per i casi in stadio 
iniziale a €3.973,30 per gli stadi avanzati. Sebbene i costi indiretti, 
come la perdita di produttività e le spese di assistenza, siano stati 
meno frequentemente valutati, essi rappresentano comunque un 
contributo rilevante al carico economico totale.

Conclusioni. Questo studio evidenzia il considerevole onere 
economico che le patologie oculari impongono al sistema sanitario 
italiano. L’implementazione di interventi precoci e strategie pre-
ventive potrebbe ridurre i costi a lungo termine nella gestione della 
retinopatia diabetica e della degenerazione maculare legata all’età. 
Sono necessarie ulteriori ricerche sui costi indiretti e su interventi 
costo-efficaci per supportare un’allocazione più efficiente delle 
risorse sanitarie.
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Supplementary table 1 - Full search strategy developed for each database.

Database Search strategy Number of retrieved records

PubMed/MEDLINE (“Glaucoma”[MeSH Terms] OR “Retinal Diseases”[MeSH Terms] OR “Ma-
cular Degeneration”[MeSH Terms] OR “Glaucomas”[Title/Abstract] OR 
“Maculopathy”[Title/Abstract] OR “Maculopathies”[Title/Abstract] OR “Eye 
Diseases”[MeSH Terms] OR “Blindness”[Mesh] OR “Blindness”[Title/Abstract]) 
AND (“Cost of Illness”[MeSH Terms] OR “Health Care Costs”[MeSH Terms] OR 
“Health Expenditures”[MeSH Terms] OR “Direct Service Costs”[MeSH Terms] 
OR “Costs and Cost Analysis”[MeSH Terms] OR “Costs”[Title/Abstract] OR 
“Cost”[Title/Abstract]) 
AND (“Italy”[MeSH Terms] OR “Italy”[Title/Abstract])

77

Scopus (TITLE-ABS-KEY(Glaucoma OR “Retinal Diseases” OR “Macular Degeneration” 
OR “Maculopathy” OR “Maculopathies” OR “Eye Diseases” OR “Blindness”)) 
AND (TITLE-ABS-KEY(cost OR costs)) 
AND (TITLE-ABS-KEY(Italy))

80

EMBASE ‘cost’/exp OR cost:ti OR cost:ab OR ‘cost benefit analysis’/exp OR ‘cost benefit 
analysis’:ti OR ‘cost benefit analysis’:ab OR ‘health care cost’/exp OR ‘health 
care cost’:ti OR ‘health care cost’:ab OR ‘health expenditure’/exp OR ‘health 
expenditure’:ti OR ‘health expenditure’:ab OR ‘health care cost’/exp OR ‘health 
care cost’:ti OR ‘health care cost’:ab OR ‘cost of illness’/exp OR ‘cost of illness’:ti 
OR ‘cost of illness’:ab
AND 
‘blindness’/exp OR blindness:ti OR blindness:ab OR ‘eye disease’/exp OR ‘eye 
disease’:ti OR ‘macular degeneration’/exp OR ‘macular degeneration’:ti OR’retina 
disease’/exp OR ‘retina disease’:ti OR ‘retina disease’:ab OR ‘glaucoma’/exp OR 
glaucoma:ti OR glaucoma:ab
AND 
‘italy’/exp OR italy:ti OR italy:ab

204

Supplementary table 2 - Eligibility criteria defined according to PEOS framework: Population (P), Exposure (E), Out-
come (O), and Study design (S).

PECOS framework Inclusion criteria
Population (P), Subjects of any age affected by glaucoma, diabetic retinopathy, or macular degeneration
Exposure (E) Any of the three conditions (glaucoma, diabetic retinopathy, and macular degeneration)
Outcome (O) Healthcare costs (direct and indirect) of the disease
Study design (S) Observational studies (cohort, case-control, cross-sectional), trials, and economic evaluations 

using simulation models or administrative databases
Language English and Italian
Time filter Last 20 years

Exclusion criteria
Population (P), Subjects not affected by glaucoma, diabetic retinopathy, or macular degeneration
Exposure (E) Anything other than glaucoma, diabetic retinopathy, or macular degeneration
Outcome (O) Anything not related to direct and indirect costs
Study design (S) Not original (reviews with or without meta-analysis), not performed among humans, book, book 

chapter, thesis, no full-text papers (abstract, conference paper, letter, commentary, note)

Corresponding author: Vincenza Gianfredi, Department of Biomedical Sciences for Health, University of Milan, Via Pascal 36, 20133 Milan, 
Italy 
e-mail: vincenza.gianfredi@unimi.it



553Literature review on ocular disease costs in Italy

Supplementary table 3a - ISPOR Good Research Practices assessment.

Study ISPOR Domain Assessment

De Natale et al.
Data Sources and Study Design Partially Adequate

Transparency of Data Handling Partially Adequate

Confounding and Bias Control Partially Adequate

Analytic Methods Partially Adequate

Contextual Relevance Adequate

Supplementary table 3b - CHEERS checklist assessment.

Study Title and
Abstract

Background
and Objectives

Target Population
and Setting

Perspective
of Analysis

Comparators Time
Horizon

Discount
Rate

Sensitivity
Analysis

Christensen 
et al.

Adequate Adequate Partially Adequate Adequate Partially Adequate Pa r t i a l l y 
Adequate

Partially
Adequate

Adequate

Fea et al. Adequate Adequate Partially Adequate Adequate Partially Adequate Pa r t i a l l y 
Adequate

Partially
Adequate

Adequate

Ferrario
et al.

Adequate Adequate Partially Adequate Adequate Partially Adequate Pa r t i a l l y 
Adequate

Partially
Adequate

Adequate

Foglia E
et al

Adequate Adequate Adequate Adequate Partially Adequate Pa r t i a l l y 
Adequate

Adequate Partially 
Adequate

Holmstrom 
S et al

Adequate Adequate Partially Adequate Adequate Partially Adequate Pa r t i a l l y 
Adequate

Partially
Adequate

Adequate

Hommer A 
et al

Adequate Adequate Partially Adequate Adequate Partially Adequate Pa r t i a l l y 
Adequate

Partially
Adequate

Adequate

Lazzaro C 
et al

Adequate Adequate Partially Adequate Adequate Partially Adequate Pa r t i a l l y 
Adequate

Partially
Adequate

Adequate

M u s c i o  A 
et al

Adequate Adequate Partially Adequate Adequate Adequate Pa r t i a l l y 
Adequate

Partially
Adequate

Adequate
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polymerase chain reaction to detect and characterize the VP7 gene, a key marker of rotavirus infection.
Results. It was observed that 97 out of 120 specimens tested positive for rotavirus, with immunochromatographic test detecting 110 
cases (91.8%) and reverse transcriptase-polymerase chain reaction identifying 97 cases (80.8%) positive for the VP7 gene. The 
highest infection rates were observed in males (63.92%) and children aged 13-24 months (50.5%). Statistical analysis revealed 
an 80.8% overall prevalence of rotavirus among the study population.
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Introduction

Rotavirus is a double-stranded RNA (dsRNA) virus, 
non-enveloped, and classified into eight types  (A-G) 
(1). Its genome consists of eleven dsRNA segments 
that encode six viral proteins (VP1–VP4, VP6, and 
VP7). Among these, VP4 and VP7 are responsible 
for viral attachment and neutralization of antigens 
(2). VP4 undergoes proteolytic cleavage at the tip of 
VP5, producing two fragments: VP8 and VP5. VP8 
and VP6 form trimers that bind to VP5 in a circular 
arrangement, while VP7 and VP4 trimers attach to the 
VP8 and VP6 trimers on the outer shell (3).

The virus particle, a three-layered coated icosahedral 
particle, consists of two outer shell proteins i.e., 
VP4 (represents P genotypes) and VP7 (represents 
G-genotypes), one middle shell protein (VP6) and 
(VP2) is the innermost protein. Based on VP4 and 
VP7 variants, Rotavirus A is classified into 27 G- and 
35 P- genotypes. The most significant Rotavirus types 
that commonly causes AGE are G2P-4, G4P-8, G1P-8, 
G3P-8, and G9P-8 (4).

Globally, the rotavirus strains G4P-8, G3P-8, 
G2P-4 G1P-8 and G9P-8 are recognized as the most 
significant sources of human infection, with G1P-8 
being the most prevalent, accounting for 37.7% of 
cases (5-6).

Rotavirus A (RVA) is one of the most prevalent 
causes of diarrhea in infants and young children 
globally, particularly in severe cases that can lead to 
fatal dehydration. RVA from Group A is a leading 
cause of acute dehydrating diarrhea in humans. It 
exhibits wide genetic and antigenic diversity, with 
several human strains sharing similarities with RVA 
strains found in animals (7). Vaccinating a child with 
a serious infection is crucial because it provides 
active immunity once maternal antibodies wane, 
typically between four and six months of age. As 
of 2019, many countries have included this vaccine 
in their national immunization programs. Active 
immunity from vaccination is particularly important 
during the first few years of life, as the risk of severe 
infections, leading to hospitalization and death, is 
highest between 4 to 6 months. Rotavirus infection and 
replication occur in mature enterocytes and endocrine 
cells in the small intestine, specifically in non-dividing 
enterocytes located at the tips and middle of the villi. 
This suggests that certain factors expressed by these 
cell types are crucial for efficient viral replication and 
infection (8).

This study aimed to determine the prevalence of 
rotavirus infection among children in Baghdad City, 

Iraq, and to utilize molecular detection technique to 
identify and characterize the circulating rotavirus 
strains.

Materials and Methods

A cross sectional study was conducted at at a 
pediatric hospital and Baghdad teaching hospital. A 
total of 120 children presented acute diarrhea have 
been collected at time of study application during the 
period between November 2022 and August 2023. 
Information including age, sex, residence, type of 
feeding, and clinical features (diarrhea, fever, vomiting 
and degree of dehydration) were taken according to the 
WHO criteria. The objectives and methodology of this 
study were explained to all parents or guardians of the 
patients in the study to gain their verbal consent. All 
vaccinated children presented with acute diarrhea from 
the age of 6 months to the age of 5 years were included 
in this study,except for the following exclusions:

1. Infant younger than 6 months.
2. Children older than 5 years.
3. Hypersensitivity to (Rotarix®)vaccine.
4 .  G a s t r o i n t e s t i n a l  Tr a c t  C o n g e n i t a l 

Malformation.
5. History of Intussusception.
6. Severe Combined Immunodeficiency Disease.

Collection of stool specimen
At a pediatric hospital in Baghdad City, 120 stool 

specimens were collected from young children with 
diarrhea between November 2022 and August 2023. 
All samples were collected and analyzed under aseptic 
conditions.

Sample preparation
In order to analyze the specimens, each of the 

frozen sample was totally thawed, then 1 g was 
weighed and diluted in 9 ml of phosphate buffer saline 
(1 : 10). Themixture was vortexed vigorously for 30 
s followed by centrifugation at 5000 rpm for 10 min 
at room temperature. The supernatant was collected 
forthe molecular assay, samples were held in a clean 
Eppendorf tube andkept at −20°C until further.

Detection of rotavirus by immune chromategraphic 
test
Lumi Quick, Adeno-Rota Virus Antigen Comb Test 
Card Immuno Chromatography (IC)

This method is rapid for the qualitative detection 
of RV in stool samples. According to the company, 
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the chromatographic immunoassay was the first 
instrument for detecting Rotavirus in stool samples. 
The sample was added to a dilution buffer supplied 
by the kit and thoroughly mixed, then four drops were 
added to the sample well in the test cassette. The 
result  was available after 5–10 min. Two bands should 
appear to indicate rotavirus positive; the control band 
and test band are visible. If only control band is visible, 
it is rotavirus negative. If control band is missing, the 
test is invalid. The sensitivity of the test was 98,9% 
and the specificity was 99,6% (9). (LumiQuickAdeno-
RotaVirus Antigen Comb Test, Netherlands).

Detection of rotavirus by reverse transcriptase-
polymerase chain reaction

Rotavirus was also detected from stool specimens 
using the RT-PCR). Stool supernatant samples 
were processed using FavroPrep™ to isolate viral 
nucleic acid. Viral RNA was isolated using a micro-
spin column with a silica matrix following the 
manufacturer’s instructions. For cDNA synthesis, 
the BioneerAccupower® RocketScript™ RT PreMix 
was used. This comprehensive system included all 
necessary reagents for efficient first-strand cDNA 
synthesis from RNA templates, provided in an easy-
to-use, lyophilized, single-tube format. The RTase, 
an RNA-dependent DNA polymerase, was employed 
for the synthesis of cDNA.To ensure comprehensive 
coverage of all RNA sequences, random hexamer 
primers were used during the cDNA synthesis process. 
The resulting first-strand cDNA was used directly for 
polymerase chain reaction (PCR).

Specimens and reagents were maintained at room 
temperature. Ten microliters of RNA were added to 
the reaction tube, and 20 microliters of RNase-free 
water were added to achieve the total volume. The 
materials and reaction mixture were warmed to room 
temperature before starting the reaction. The mixture 
was gently mixed and centrifuged, and then the heat 
cycler was set up with the reaction tube.This process 
generated a pool of cDNA with varying lengths. For 
VP7 gene amplification via PCR, the components of 
the master mix were brought to room temperature 
before use, and the PCR master mix was prepared in a 
separate biohazard safety cabinet. To each pre-mixed, 
ready-to-use PCR reaction tube, which contained Taq 
DNA polymerase, dNTPs, MgCl

2
, and reaction buffers 

from Bioneer (Korea), 3 μL of the forward primer 
(GGCTTTAAAAGAGAGAATTTCCGTCTGG) 
at 10 pmol/μL and 3 μL of the reverse primer 
(GGTCACATCATACAATTCT) at 10 pmol/μL 
were added. After thorough mixing of the reaction 

components using a micro centrifuge (10).

Ethical approval
Ethical approval for conducting this study was 

obtained from the College of Medicine, University of 
Baghdad, Iraq (Ref.no. of Ethical approval (0211A) 
on the date 16-7-2023).

Statistical analysis
The Statistical Packages of Social Sciences-SPSS 

(2019) program was used to detect the effect of diffe-
rence groups factors in study parameters. Chi-square 
test was used to significant compare between percen-
tage (0.05 and 0.01 probability) in this study (11).

Results 

The results indicated that 97 out of 120 specimens 
tested positive for rotavirus infection in children 
with diarrhea, as shown in Tables 1 and 2. The ICT 
detected rotavirus in 110 cases (91.8%), while the 
RT-PCR test identified positive results for the VP7 
gene in 97 cases (80.8%) of children under five years. 
The P- values statistically highly  significant, and 
percentage of concordance among the two methods 
are non significant.

All positive specimens were further analyzed using 
RT-PCR to detect the VP7 gene, which is 1,062 bp in 
length. Primers specific to the VP7 gene were used 
to amplify the isolated RNA after the conversion to 
cDNA. Figure 1 shown  the amplicon size of the VP7 
gene at 1,062 bp.

Table 1 - Demographic characteristics of the participants/ Distribution 
according to Sex and Age groups

Factors No (%) P-value

Sex Male 47 (39.1)
0.0027 **

Female 73 (60.8)

Total 120 (100.0) --

Age (year) Age groups No (%) P-value

1-12 51 (42.50%)

0.0001 **
13-24 64 (53.33%)

25-48 3 (2.50%)

49-60 2 (1.67%)

Total 120 (100.0) --

** (P≤0.01).
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The highest number of infected children was 
observed among males, with 62 cases (63.92%), 
compared to 35 cases (36.08%) in females. The age 
groups most affected were 13-24 months and 1-12 
months, with 49 (50.5%) and 43 (44.3%) cases, 
respectively. The overall infection rate in Baghdad 
children under five years old was 80.8%, as shown in 
Tables 3 and 4. The P- values is highly significant.

Table 2 - Comparing the results of the immunochromatographic test (ICT) and reverse transcriptase-polymerase chain reaction (RT-PCR) to 
detect rotavirus.

Method Positive cases No (%) Negative cases No (%) P-value Total No (%)

ICT 110 (91.67%) 10 (8.33%) 0.0001 ** 120 (100%)

RT-PCR 97 (80.83%) 23 (19.17%) 0.0001 ** 120 (100%)

P-value 0.366 NS 0.024 * -- ---

* (P≤0.05),  ** (P≤0.01).

Figure 1 - Agarose gel electropherogramofreverse transcriptase-polymerase chain reaction (RT-PCR)-amplified fragment of VP7 gene of 
rotavirus from human.M: 100 bp DNA ladder; 1-16: Target fragment size: 1062bp.

Table 3 - Prevalence of human rotavirus detected by reverse transcrip-
tase-polymerase chain reaction in Baghdad City according to

Sex Positive cases (No (%) Negative cases (No (%)

Female 35 (36.08%) 12 (52.17%)

Male 62 (63.92%) 11 (47.83%)

Total 97 (100%) 23 (100%)

P-value 0.0061 ** 0.834 NS

** (P≤0.01).

Table 4 - Prevalence of human rotavirus detected by reverse tran-
scriptase-polymerase chain reaction in Baghdad City according to 
age group

Age stage
(Month)

No. of positive cases
No (%)

No. of negative cases
No (%)

1-12 43 (44.3%) 8 (34.8%)

13-24 49 (50.5%) 15 (65.2%)

25-48 3 (3.1%) 0 (0%)

49-60 2 (2.1%) 0 (0%)

Total 97 (100%) 23 (100%)

P-value 0.0001 ** 0.0001 **

** (P≤0.01).

Discussion

Rotaviruses are the leading cause of pediatric 
gastroenteritis globally, primarily affecting children 
under five years of age (2). Despite the assumption 
that improvements in infection control could reduce 
diarrheal deaths (12), there remains a significant 
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risk of diarrheal disease.Rotavirus prevalence in 
human fecal specimens was determined using the 
immunochromatographictest. According to research 
(13), most cases of diarrhea among children under 
five in Iraq have been associated with rotavirus, as 
identified in previous studies. Based on rapid ICT 
results for rotavirus infection in stool specimens, 
110 children in Baghdad City were positive (Table 
3).These findings align with our study, where stool 
specimens were collected from 16 participants across 
five different Iraqi regions (Babil, Karbala, Missan, 
Qadissiya, and Wasit), showing comparable frequency 
and positive results using the ICT. Additionally, a 
study conducted on hospitalized children in Basrah, 
Iraq, using ICT, a simple and low-tech method with 
minimal equipment requirements, revealed a lower 
incidence of rotavirus infections (14).

Polymerase chain reaction analysis of human stool 
specimens was used to determine rotavirus prevalence. 
The PCR method is essential for identifying genes in 
various strains and avoids issues with primers that may 
not bind correctly to the template. In this study, the 
VP7 gene (glycoprotein) was identified due to its role 
in rotavirus pathogenesis and infection, serving as an 
outer capsid protein involved in neutralizing antibodies 
and facilitating entry into host cells (15). However, 
Isihak (2020) (16) demonstrated that RT-PCR was less 
effective for amplification compared to RT-qPCR when 
evaluating positive and negative controls. Thus, a more 
sensitive technique like RT-qPCR is recommended for 
improved PCR assay accuracy. Genotype specificity 
can effectively predict the origin of rotavirus strains in 
different host species. However, the situation is more 
complex, as various host species may exhibit diverse 
genotypes, and new or existing related host species 
could potentially release distinct rotavirus strains due 
to recognized genomic diversity across different hosts 
(17). Reverse transcription-PCR has been employed to 
identify common and uncommon VP7 (glycoprotein, 
G-genotype) proteins globally. The technique detected 
rotavirus in 80.8% of human samples (Table 3).

In contrast, a study in Iraqi Kurdistan found that 
only 37% of children with gastroenteritis were affected 
by rotavirus infection (18). This study indicated 
no statistically significant differences based on 
geographic location, gender, medical characteristics, 
type of therapy, or illness progression, except for the 
time of onset. Similarly, approximately 47.4% of acute 
gastroenteritis cases in diarrhea specimens showed no 
significant demographic differences between rotavirus 
and other causes of gastroenteritis, except for a higher 
prevalence in males. Clinical characteristics and 

disease progression were similar across these cases, 
with time of onset being the only notable exception.
Among the infected children, 43 were in the 1–12-
month age group, representing a 44.3% infection 
rate, while 49 were in the 13–24-month age group, 
representing a 50.5% infection rate. These findings 
are consistent with a study conducted in Ramadi City, 
Iraq (19).

Conclusion

The study’s findings indicated that rotavirus 
infection is increasingly common among children 
in Baghdad, with a higher risk observed in younger 
children, particularly males. The RT-PCR andthe 
rapid ICT both showed a correlation, with RT-PCR 
demonstrating greater sensitivity compared to the 
rapid ICT.
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Riassunto

Prevalenza di Rotavirus tra i bambini a Baghdad, Iraq, rilevata 
con metodi molecolari

Premesse. Il Rotavirus, uno dei principali agenti di gastroenterite 
grave nei bambini piccoli, ha un impatto globale significativo a causa 
della sua elevata prevalenza e della caratteristica di causare grave 
disidratazione.

Progetto dello studio. Questo studio è stato condotto per determi-
nare la prevalenza di Rotavirus tra i bambini di età inferiore ai cinque 
anni a Baghdad, Iraq, utilizzando tecniche molecolari.

Metodi. Tra novembre 2022 e agosto 2023, sono stati raccolti 120 
campioni di feci da bambini che presentavano sintomi di diarrea in 
un ospedale pediatrico. L’infezione da Rotavirus è stata misurata 
utilizzando il test immunocromatografico e la reazione a catena della 
polimerasi con trascrittasi inversa per rilevare e caratterizzare il gene 
VP7, un marcatore chiave dell’infezione da Rotavirus.

Risultati. 97 campioni su 120 sono risultati positivi al Rotavirus, 
con i test immunocromatografico che ha rilevato 110 casi (91,8%) 
e la reazione a catena della polimerasi con trascrittasi inversa che 
ha identificato 97 casi (80,8%) positivi per il gene VP7. I tassi di 
infezirone più elevati sono stati osservati nei maschi (63,92%) e nei 
bambini di età compresa tra 13 e 24 mesi (50,5%). L’analisi statistica 
ha rivelato una prevalenza complessiva di Rotavirus dell’80,8% nella 
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popolazione dello studio.
Conclusioni. Questi risultati sottolineano il peso significativo 

dell’infezione da Rotavirus a Baghdad e mettono in evidenza l’effi-
cacia della reazione a catena della polimerasi con trascrittasi inversa 
nel rilevamento dei ceppi di Rotavirus. I risultati sono in linea con 
studi precedenti in Iraq, sottolineando la necessità di una sorveglianza 
continua e di sforzi di vaccinazione per controllare la diarrea correlata 
al Rotavirus e ridurne l’impatto sui bambini piccoli nella regione.
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Sir:

The Belluno province is predominantly mountainous, consisting of rugged mountains crossed by deep, narrow 
valleys. Public Health challenges are particularly demanding in this territory, being characterized by large territorial 
extension, low population density, geomorphological features not easy in some local areas. Therefore, the offer of initia-
tives proposed both for the population and for businesses operating in this area must be as widespread and targeted as 
possible. This geographical context is also highly suited to tourism (1,2). Since 2009, the United Nations Educational, 
Scientific, and Cultural Organization—UNESCO—proclaimed the Dolomites as a “World Heritage Site”, a natural 
asset with unique characteristics from a landscape, geology, geomorphology and anthropology viewpoints (3).

Starting from summer 2024, the Local Health Authority ULSS 1 Dolomiti introduced the “Healthy and Safe 
Refuge”, a project aiming to improve the overall quality of the hygienic requirements, safety, and refuges’ ability 
to promote health. In addition to the basic technical and hygienic–sanitary prerequisites legally required (4), to be 
defined as “healthy and safe”, the refuge must enhance the hygienic–sanitary suitability and the health safety, also in 
collaboration with the Emergency Medical Service – SUEM 118; furthermore, this project is oriented towards health 
promotion. The involvement of the Association of Alpine Refuge Managers of Veneto Region – AGRAV, and the Ital-
ian Alpine Club – CAI, was fundamental to obtaining a good response from the structures for the purposes of joining 
this project. All requirements declared, in particular those with a direct impact on human health, were evaluated by 
the Healthcare Workers of the Prevention Department through a dedicated checklist. Moreover, for the purposes of 
overall monitoring, the application for joining this project must be accompanied by the most recent analytical test 
report relating to the water intended for human consumption. The main critical issues concerned the microbial water 
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Abstract

The mountain context represents a suitable setting for promoting health. In view of the Olympic Games, 
which are expected to take place in the Dolomites area in 2026, the outdoor Alpine environment must con-
tinue to meet all the health and safety requirements. Our recent experience, implemented in this area since 
summer 2024 through the Prevention Department of the Local Health Authority ULSS 1 Dolomiti, aims to 
encourage multi-sector preventive public health policies, in order to improve the “Shelters” (“rifugi”, in 
Italian) hygiene, to strengthen the safety requirements, and to implement preventive projects.
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quality: in 3 out of 27 cases (11.1%), attributable to mountain facilities that did not benefit from public water supply, 
non-compliances were detected, due to the presence of indicators of slight contamination by Enterobacteriaceae: the 
immediate corrective actions, which allowed the resolution of all the criticalities, provided for the cleaning of the 
water tanks and the adoption of a hypochlorite chlorination system, directly managed by the refuge manager after ap-
propriate training (5-7). To date, all 27 refuges joining the project (25% of the mountain facilities potentially eligible 
for the enrollment in the Dolomites area) benefited from the recognition, having met, at the end of the improvement 
process, all the requirements.

Targeted territorial public health policies should be oriented to guarantee the minimal requirements in this particular 
type of buildings, and to improve health promotion projects in an area intrinsically favorable to easily adopt correct 
healthy choices, including walking and hiking, as well as the incentive to wear appropriate clothing and to use pro-
tective sun creams to prevent sunburn and skin melanoma. Therefore, the institutional commitment must lean both 
towards facilitating the full recruitment of shelters in the provincial area covered by the project and the extension at 
the regional level and in the territories of neighboring regions. Furthermore, project paths aimed at measuring blood 
pressure at altitude and supplying telemedicine backpacks have already been initially developed in this setting.
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