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COMMENTARY
Health in contaminated sites:

the contribution of epidemiological

surveillance to the detection
of causal links

Pietro Comba* and Roberto Pasetto

Dipartimento Ambiente e Salute, Istituto Superiore di Sanita, Rome, Italy
‘Retired

Abstract
The search for cause-effect relationships is a central aspect of epidemiological surveil-

Key words

contaminated sites

lance programs applied to populations living close to contaminated sites. Here are de- | ® epidemiological
scribed needs for assessing causality in using different epidemiological study designs in monitoring
association with the aim of promoting environmental public health, where uncertainties | ¢ causality

should be considered under a precautionary driven approach. e precautionary principle

Several scientific papers and reviews published in the
last few years have dealt with the health impact of resi-
dence in the neighborhood of industrial contaminated
sites. The journal Annali dell'Istituto Superiore di Sanita
has contributed to this exercise by publishing studies
concerning contaminated areas both in Italy and abroad
[1-11]. The purpose of the present Commentary is to
examine one specific and to some extent controversial
issue, that is the contribution of epidemiological sur-
veillance to the detection of certain or suspected causal
agents amenable to preventive action.

In Europe, earlier industrialization and poor envi-
ronmental management practices have left a legacy of
thousands of contaminated sites and the issue of con-
taminated sites has been included among the priorities
of the Declaration of the Sixth Ministerial Conference
on Environment and Health of the European Region of
WHO [12].

Estimates of the overall health impact of contaminat-
ed sites in Europe are not yet available. Nevertheless,
a series of documents provided by the COST Action
Industrial Contaminated Sites and Health Network (a
collaborative effort coordinated by the Istituto Supe-
riore di Sanita — ISS, that involved experts and practi-
tioners in the environmental and health fields of about
30 countries in the years 2014-2018 www.icshnet.eu),
reported some tools for the assessment of health risk
and impact associated to single contaminated sites in-

e environment
and public health

cluding how to develop and feed communication strate-
gies. A compilation of reviews on the main approaches
to study health risks and impacts from industrially con-
taminated sites resulting from the ICSHNet activities
are documented within a collection of articles published
in a special issue dedicated to “environmental health
challenges from industrial contamination” [13, 14].

When considering both the available evidence of an
ascertained health impact of contaminated sites on the
population living in their surroundings and the aims
and procedures of ad hoc epidemiological surveillance
programs, a red thread connecting the two issues is un-
doubtedly represented by the search for cause-effect
relationships.

There is consensus in the international scientific lit-
erature about the requirements that epidemiological
studies should meet to corroborate or confute a specific
etiological hypothesis concerning the association be-
tween environmental exposures and health outcomes,
and the criteria for such evaluation have been defined.
A comprehensive discussion of such issues is included
within the latest edition of the preamble of the IJARC
monographs on the evaluation of carcinogenic risk to
humans [15].

The availability of a body of epidemiological evidence
in assessing causal hypotheses has been thoroughly
debated. The heart of the matter is that the possibility
that bias, confounding or misclassification of exposure
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and outcome that could explain the observed associa-
tion should be ruled out with reasonable confidence.
This generally implies that the epidemiological evidence
be based on analytical studies adopting a cohort, case-
control or other study designs with direct observation of
the individual study subjects, rather than on geographic
studies where the unit of observation is represented
by spatially aggregated data [16]. Nevertheless, in the
context of contaminated sites, optimal study designs
for contributing to assessing causality are often infea-
sible due to scarce resources in economic, technical and
temporal terms. In fact, analytical epidemiological stud-
ies are quite complex, generally designed to respond to
single specific research questions, require years to be
finished and are always expensive.

Epidemiological study models applied in contaminat-
ed sites are often based on descriptive approaches use-
ful for generating hypotheses, while analytic studies are
mainly used for testing hypotheses, though each type of
study can be used for both purposes [17].

Some study designs applicable in contaminated sites
can potentially be used for epidemiological surveillance,
that is, the capacity to assess the evolution of health
risk and impact over time. Such models are principally
based on cross-sectional area-based designs, while the
best option among analytical designs is essentially based
on a (residential) cohort approach that can be eventu-
ally modelled by combining different designs (e.g., with
a nested biomonitoring study for a fine-grained evalua-
tion of chemical exposure, if appropriate) [4, 14].

The key points to be considered in deciding on epide-
miological study designs and their potential application
to a given contaminated site are the following;
¢ the need to set goals before selecting the study de-
sign. This point, apparently obvious, is not always ful-
filled since it is not rare to see chosen a study design
before setting the goals because of previous knowledge
and confidence with that design;

e the need to assess the feasibility of the study design in
a given context;

e the validity of exposure assessment, considering that
it is essential in weighing the value of results, in particu-
lar, if the study is chosen to verify a given hypothesis;

e the fact that “before initiating a new epidemiological
study in a contaminated site, it is important to be cer-
tain that the expected goals are attainable and that the
research itself will support — rather than interfere with
— pursuit of needed public health actions” [18];

e the fact that “where data systems are in place, risk
assessment combined with epidemiological surveillance
may often be the most efficient, informative response to
the exposure event in a contaminated site” [18].

As described above, the most common study design
adopted in contaminated sites is represented by the
analysis of current health information systems or data
from pathology registries (e.g., cancer registries), often
based on aggregated data (geographic or micro-geo-
graphic approaches).

In Italy, for example, an epidemiological surveillance
project (Progetto SENTIERI) is being applied to moni-
tor cause-specific mortality and hospitalization, cancer
incidence and prevalence of malformations at birth in

46 among the main Italian sites of interest for remedia-
tion activities (almost all of them, with few exemptions
mainly due to feasibility aspects) [19, 20].

In this frame, it should be stressed that in SENTIERI
both environmental and health data are aggregated at
the municipality level (around 310 out of a total of about
8,000 in Italy at large). Municipalities are characterized
in terms of the presence/absence of the main sources of
contaminants. For some contaminated sites, health out-
comes are defined considering priority index contami-
nants identified through data and information collection
on contamination, followed by an indepth analysis of in-
trinsic toxicological profiles of single contaminants and
the likelihood of exposure for the population [20].

Some authors have criticized the geographic epide-
miological study design adopted in SENTIERI, stating
that “Establishing causal links between specific environ-
mental exposures and complex, multifactorial diseases
and conditions is a challenging endeavor and requires
stronger evidence than the one provided by studies
based on aggregated data” [21].

Soskolne, et al. [22] have criticized this last paper
speaking of research financially supported by special
interests as a common and worrisome practice.

Since, in this frame, we are dealing with epistemo-
logical, not deontological, issues, it seems appropriate
to refer to the underlying selected study design in terms
of the methodology of scientific research.

Some authors suggest adopting a consequential epide-
miological approach that extends beyond etiologic stud-
ies to test and document solutions [23]. Galea [24] stated
that the purpose of epidemiology has to do with health
organization and disease reduction, where methods are
tools convenient only insofar as they help us get there.
Brownson, et al. [25] had previously raised the point that
the natural observation unit is made not at the individual
level but rather at multiple levels of an ecologic frame-
work. This last point perfectly fits with the contribution
of epidemiological surveillance based on aggregate data
to causal inference: “Epidemiological surveillance should
integrate general systems of observation at macro-area
level with particular systems of observation at local lev-
el... Regulatory guidelines and adequate financial sup-
port would make possible the implementation of cohort
or other analytical studies apt to pursue the epidemio-
logical characterization of a given area” [26].

Epidemiological evidence generated by health infor-
mation systems available at different levels of geographic
aggregation may contribute to detecting causal links in
the frame of an integrated multidisciplinary approach.
The “epidemiological characterization” of a given con-
taminated area resulting from the application of differ-
ent study models is apt to assess causal links at a local
level and can be seen as analogous to “triangulation” in
aetiological epidemiology, that is the practice of obtain-
ing more reliable answers to research questions through
integrating results from several different approaches,
where each approach has different key sources of poten-
tial bias that are unrelated to each other [27].

For the evaluation of causal links, the gold standard
remains the aforementioned IARC Monograph para-
digm. In particular settings, geographic epidemiologi-
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cal methods and case series can constitute sufficient
evidence of cancer risk in humans, as it was for fluo-
roedenite, the asbestiform fibre naturally occurring in
soils at the slopes of the Etna Volcano in Sicily initially
reported by ISS (see Bruno, et al. 2017 for a thorough
reconstruction of the whole issue) and subsequently
recognized by IARC as carcinogenic to humans with
sufficient evidence [28].

The publication of the WHO Report “Urban redevel-
opment of contaminated sites” [29] has recently con-
tributed to the increase in collective awareness about
the relevance of the health impact of contaminated
sites in Europe and the need to develop appropriate
strategies of monitoring and intervention. Among the
key messages, it is important to translate scientific evi-
dence into practical action and provide competent au-
thorities with financial resources and operational tools
to evaluate the success (in terms of health) of remedia-
tion interventions.

Epidemiological surveillance may thus contribute to
priority setting for prevention and health promotion,
assessment of the decreased occurrence of diseases re-
garded as being of etiological interest (based on a priori
knowledge), with a specific focus on vulnerable subpop-
ulations [19, 20].

Geographic epidemiological studies, conducted in
the context of a permanent updating of environmental
characterization of the contaminated sites, have the po-
tential to indicate both preventive action of ascertained
effectiveness and, in front of uncertainties, interventions
justified in terms of the precautionary principle. Adopt-
ing a precautionary-driven approach is of great interest
considering promoting public health in contaminated
sites, especially in those areas where polluting industri-
al activities have operated for decades. In these places,
whatever study design recently implemented would be
unable to assess causal links without any uncertainties.
Nevertheless, in such sites, the final aims of epidemio-
logical studies from a public health perspective should
be to promote actions to prevent future risks, that is,
considering partial and uncertain evidence on observed
past and present risks as signals (i.e., facts) when giving
recommendations for interventions.
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Abstract

Introduction. Coronavirus disease 19 (COVID-19) is an infectious disease caused by
the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). To date, few data
on clinical features and risk factors for disease severity and death by gender are available.
Aim. The current study aims to describe from a sex/gender perspective the character-
istics of the SARS-CoV-2 cases occurred in the Italian population from February 2020
until October 2021.

Method and results. We used routinely collected data retrieved from the Italian Nation-
al Surveillance System. The highest number of cases occurred among women between 40
and 59 years, followed by men in the same age groups. The proportion of deaths due to
COVID-19 was higher in men (56.46%) compared to women (43.54%). Most of the ob-
served deaths occurred in the elderly. Considering the age groups, the clinical outcomes
differed between women and men in particular in cases over 80 years of age; with serious
or critical conditions more frequent in men than in women.

Conclusions. Our data clearly demonstrate a similar number of cases in women and
men, but with more severe disease and outcome in men, thus confirming the importance
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to analyse the impact of sex and gender in new and emerging diseases.

INTRODUCTION

Coronavirus disease 19 (COVID-19) is an infectious
disease caused by the Severe Acute Respiratory Syn-
drome Coronavirus 2 (SARS-CoV-2), a newly discovered
human coronavirus. It was first reported in December
2019 in China [1], and then spread rapidly worldwide,
being declared by the World Health Organization
(WHO) a public health emergency of international con-
cern on 30 January 2020 [2]. As to date (30 July 2021) it
caused about 200 million cases and more than 4 million
deaths worldwide. Most people affected by COVID-19
develop a mild to moderate respiratory illness and they
recover without any specific treatment. However, older
people and those with pre-existing and/or underlying
medical problems, like cardiovascular disease, diabetes,
obesity, chronic respiratory disease, and cancer are more
likely to develop severe respiratory illness that often re-
quires admission to an intensive care unit (ICU) [1].

Global data strongly indicates that a sex/gender-based
disparity exists, with men being at higher risk of infec-
tion by SARS-CoV-2, hospitalisation, poor clinical out-
comes and death due to COVID-19 than women [3].

Several international studies have reported a male/fe-
male ratio of COVID-19 infections and a Case Fatality
Rate (CFR, percentage of deaths out of the number of
observed cases of infection) that are higher in men as
compared to women [4, 5]. In particular, two epidemio-
logical studies from 38 countries reported a mean CFR
in men 1.7 times higher than in women [6, 7]. In ad-
dition, long-term COVID-19 outcomes after intensive
care unit (ICU) admission are worse in critically ill men
compared to their female counterparts [8]. Similar sex-
based disparities have been previously observed with the
Severe Acute Respiratory Syndrome (SARS) and Middle
East Respiratory Syndrome (MERS) epidemics [9, 10].

Many factors can contribute to the disparity in dis-
ease outcomes observed between adult men and wom-
en, including intrinsic differences in innate and adaptive
immunity, the role of sex hormones, as well as gender
specific differences in behaviours [11]. All these factors
confer a protective advantage against COVID-19 to
women, which have been reported to have lower viral
loads, lesser inflammation, better clinical outcomes and
lower mortality as compared to men. Furthermore, it is
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also important to underline that sex differences in CO-
VID-19 clinical outcomes could reflect the difference
between women and men in pre-existing comorbidity
rates.

To date, data on clinical features and risk factors
for disease severity and death in infants, children, and
adolescents are still limited, while sex/gender analyses
and comparisons with clinical characteristics, disease
progression, and outcome, in both adults and chil-
dren, are almost completely missing. However, it has
recently been suggested that male gender is not an in-
dependent risk factor of severe COVID-19 in children
[12]. Children appear to be less commonly affected
by SARS-CoV-2 infection than adults, with a clinical
course milder than adults [13, 14], even if a minority of
children with COVID-19 require hospitalization, and
severe cases have also been reported [15].

Collection, integration and sharing of disaggregated
epidemiological data must be promoted to allow the
analysis of the risk factors associated to COVID-19, in-
cluding those related to sex and gender. This could help
in the development of adequate therapeutic protocols,
more targeted care and prevention strategies for spe-
cific groups of patients and population.

In this vein, the current study aims to describe from
a sex perspective the characteristics of the SARS-CoV-2
cases occurred in the Italian population from the begin-
ning of its spread in February 2020 until 31 May 2022,
and provides insight into sex related issues to explain
the disease dynamic in the Italian population.

MATERIAL AND METHODS
Data sources

We used routinely collected data retrieved from the
Italian National Surveillance System of confirmed
SARS-CoV-2 infections until 31 May 2022. The Istituto
Superiore di Sanita coordinates this system, established
on 27 February 2020. Data are collected and entered
daily on a secure online platform by the 19 Italian re-
gions and the two Autonomous Provinces (AP), accord-
ing to an increasingly harmonized track-record [16]. As
previously described [17], this surveillance system col-
lects data on all SARS-CoV-2 confirmed cases, follow-
ing the international case definition that considers as
a confirmed case any person with laboratory confirma-
tion of SARS-Cov-2 virus, irrespective of clinical signs
and symptoms [18]. Data collected include information
on the demographics, clinical outcomes, date of diag-
nosis, and geographical area of diagnosis. All records
are checked for inconsistencies and duplicate by the co-
ordinating centre. The scientific dissemination of ano-
nymised COVID-19 surveillance data was authorised
by the Italian Presidency of the Council of Ministers,
thus no specific ethics approval was needed.

Data on co-morbidities were available only for de-
ceased patients, for whom a detailed analysis of medical
records was carried out by experienced clinicians.

Study population and endpoints

The cases were divided by age from 0 to 90 and over
in ten age groups. The case distributions in the study
period (epidemic curve) were made by dates of diag-

nosis and symptom onset. The primary outcome of the

study was to outline the epidemiological and clinical

characteristics of COVID-19 cases in Italy by sex.

The epidemiological characteristics described were:
1. distribution of the cases in the study period (epidemic

curve) and reporting rate of infections (n. of reported

cases per 1,000 inhabitants) by region, age and sex;

2. CFR as percentage of deaths among the cases, in
general and by age and sex.

Basic clinical information was routinely collected by
public health officers through telephone interviews to
the cases, usually at the beginning of the quarantine
and at the end. Symptoms were self-reported by cases
during telephone interview. Clinicians assessed patients
with more severe disease. The clinical severity was clas-
sified as:
® asymptomatic: a case positive to the SARS-CoV-2 mo-

lecular testing but without clinical signs;

* mild: a case with stable and within normal limit vital
signs, and excellent indicators for recovery;

o severe: according to WHO (www.who.int/publications/
i/item/WHO-2019-nCoV-clinical-2021-2), severe
COVID-19 was defined as the presence of any of
the following: oxygen saturation <90% on room air;
in adults, signs of severe respiratory distress and, in
children, very severe chest wall indrawing, grunting,
central cyanosis, or presence of any other general
danger signs (inability to breastfeed or drink, lethargy
or reduced level of consciousness, convulsions) in ad-
dition to the signs of pneumonia;

e critical: according to WHO critical COVID-19 was
defined by the presence of acute respiratory distress
syndrome (ARDS), sepsis, septic shock, or other con-
ditions that would normally require the provision of
life-sustaining therapies such as mechanical ventila-
tion (invasive or non-invasive) or vasopressor therapy.
A patient was considered recovered from the infec-

tion if tested negative to a follow up swab.

Statistical analysis

We described the main demographic and clinical
characteristics and the distribution of cases over time
by sex using counts with percentages and median for
categorical and continuous variables, respectively. The
comparison by sex and age groups of the main end-
points using Chi-square tests for categorical variables
to detect the significant differences (p <0.05) between
groups. The statistical package used for the analysis was
Stata 16.1 (StataCorp 4905 Lakeway Drive, College
Station, Texas 77845 USA). The infection rates were
calculated by using the data on the January 1+ 2020 Ital-
ian population divided by sex and age groups provided
by the Italian National Institute of Statistics (www.istat.
it/en/). CFR, not accounting for delays, were calculated
by age and sex. Chloropleth maps were built with QGIS
version 3.10 (https:/qgis.org).

RESULTS

In the period 17 February 2020 to 31 May 2022 in It-
aly 17,542,535 cases of COVID-19 and 164,071 deaths
among cases were reported. On 31 May, 15,448,821 out
of 17,542,535 (88.06%) recovered from the infection.
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Figure 1

SARS-CoV-2/COVID-19 infections from 17 February 2020 to 31 May 2022 in Italy.

Number of cases of SARS-CoV-2/COVID-19 infection diagnosed from 17 February 2020 to 31 May 2022 in Italy (Data from the
Italian National Surveillance System of confirmed SARS-CoV-2 infections, Istituto Superiore di Sanita). The number of cases are
reported by date of sampling (light grey) and by onset of clinical signs (dark grey). The black line represents the percentage of case

fatality rate (CFR).

The distribution of the COVID-19 cases in Italy by
date of symptoms onset and by date of sampling is
shown in Figure 1. As observed in most of the Western
European countries, also in Italy the epidemic showed
five main waves, with the peak in January 2022. The
relatively low number of cases during the first pandemic
wave was due to the shortage of diagnostic tests, which
were conducted mainly in symptomatic patients. On the
contrary, from July 2020 the availability of more testing
options (molecular and antigenic) and the abundance
of diagnostic kits allowed to extend the screening to
positive case contacts and suspected people, even if as-
ymptomatic, consequently the number of positive cases
increased. The trend of the weekly-diagnosed cases
was similar in male and female patients throughout the
observation period, except for the first three months,
when there was first an increase in male cases, immedi-
ately followed by an increase in female ones (data not
shown).

The cumulative COVID-19 infection rate assessed by
Italian region (Figure 2) showed that the North West-
ern regions were the most affected by the pandemic
while the Southern regions were those where the virus
circulated the less. The only exception is Valle d’Aosta,
the smallest Italian region located in the North-West,
mostly covered by Alps Mountains.

The median age of diagnosed cases was 45 years, with
no differences between males and females except for
the initial period between March and April 2020, when

the median age was significantly higher in female (80
years) with respect to male (70 years).

The proportion of the 164,130 deaths due to COV-
ID-19 was higher in men (55.94%) compared to women
(44.06%), with the highest number of deaths observed
in males aged 80-89 (35,572) (Table 1).

The overall reporting rate in Italy was 290.70 cas-
es/1000 inhabitants, with the highest one (406.67) ob-
served in women aged 10-19. The reporting rates were
statistically different between males and females in
each age group, as shown in Table 1.

The overall CFR was 0.93%, however great differ-
ences were observed when age and sex were considered
(Table 1). The CFR was substantially <1% in both sexes
until the age of 50 years. Over 50 years, the CFR was al-
ways higher in men than in women, and this difference
increased according to age (from 2.67% at 70 years to
7.66% at 90 years).

From January 2021 the vaccination campaign started
and the CFR decreased in both sexes, in particular from
July 2021, when the administered vaccine doses were
more than 25 million.

In a subset of 8,436 deceased SARS-CoV-2 patients
the most common comorbidities diagnosed before the
infection were described (Table 2). The mean number of
comorbidities was 3.7 (median = 3, SD = 2.1). Overall,
2.9% of the patients presented no comorbidities, 11.3%
one comorbidity, 17.9% two, and 67.8% three or more
comorbidities. In women (n = 3,424) the average num-
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Figure 2

COVID-19 cumulative notification rate in Italy.

Choropleth map of the COVID-19 cumulative notification rate
in Italy from 17 February 2020 to 31 May 2022.

ber of observed pathologies is 3.9 (median = 4, range
0-12) while in men (n = 5012) is 3.6 (median = 3, range
0-12).

By comparing the frequency of the main comorbidi-
ties, the main differences between women and men
were observed for ischemic heart disease (23.66%
in women and 31.30% in men, p <0.01), dementia
(31.98% in women and 17.80% in men, p >0.01) and
autoimmune diseases (6.45% in women and 3.51% in
men, p >0.01).

In Table 3, the total number and the percentage of

the different clinical outcomes in COVID-19 patients
according to age and sex are reported.

Overall, a higher number of serious and critical cases
occurred among men, while asymptomatic and mild
cases were more among women. However, consider-
ing the age groups, among over 80 years of age the
clinical severity was more frequent in women than in
men (44.50% of the female severe cases »s 35.11% of
the male ones; p <0.01). On the contrary, our results
showed a higher percentage of male severe cases with
respect to female ones, between 40-79 years (57.05%
vs 43.95%; p <0.01). The reason beyond these two ap-
parently contrasting claims is probably due to the hor-
monal protection that women have during their fertile
period, which disappears after menopause, as treated in
the discussion section.

We also observed that in people under 20 years of
age the percentage of asymptomatic or mild cases was
99.60%, but this percentage decreased over the age
groups, with the lowest value in males over 90 years of
age (Figure 3).

DISCUSSION

In this study, we used data retrieved from the Ital-
ian National Surveillance System of confirmed SARS-
CoV-2 infections to elucidate features of COVID-19
infection that differ between male and female patients
in terms of exposure and outcomes. Our data are con-
sistent with previous reports clearly demonstrating a
similar number of cases in women and men, but with
more severe disease in men [19-21].

The overall number and proportion of cases of CO-
VID-19 were slightly higher in women than in men,
with greatest difference in the age groups from 20 to
60 years. This last result was quite unexpected because
women were more likely to agree with the COVID-19
restriction measures and more compliant with such

Reporting rate (x1000) Case fatality rate (%)

-(I;)?/II‘I!DL 9 deaths, notification rates and case fatality rate by sex and age in Italy
Age Cases Deaths
groups Female Male Total Female Male
0-9 796,775 854,017 1,650,792 16 1
10-19 1,133,915 1,140,688 2,274,603 14 16
20-29 1,089,962 1,015641 2,105,603 42 79
30-39 1,302,050 1,090,096 2,392,146 158 259
40-49 1,568,264 1,300,867 2,869,131 500 1,059
50-59 1,412,128 1,242,534 2,654,662 1,769 4,236
60-69 843,040 776569 1619609 4873 11,857
70-79 563,582 531,503 1,095085 13,538 26,926
80-89 394,506 287,615 682,121 30,376 35572
90 and 148,654 54,034 202,688 21,015 11,782
over
Not 99 105 204 15 17
known
Total 9252975 8,293,669 17546644 72316 91814

Total Female Male Total Female Male Total
27 322139 326323* 324290  0.002 0.001 0.002
30 406.673  382.704* 394.289  0.001 0.001 0.001
121 364.650 316.182* 339.544  0.004 0.008 0.006
417 370420 306.280* 338.150  0.012 0.024 0.017

1,559 337343 283.180* 310423  0.032 0.081 0.054

6,005 295819 271.378* 283.853 0.125 0.341 0.226

16,730 220335 221.179* 220739 0578 1.527 1.033

40464 174185 194.904* 183661 2402 5.066 3.695

65948 182676 206.035* 191.847 7.700 12.368 9.668

32,797 263011 258.131* 261692 14.137 21805 16.181
32

164,130 298.726  282.244* 290.702  0.782 1.107 0.935

Distribution of the number of cases of COVID-19, deaths, infection rates (number of cases/ population), and case fatality rate by sex and age group from17 February

2020 to 31 May 2022 in Italy. Asterisk indicate statistically significant differences between female and male age groups (p>0.01).
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Z?)?rlf)rzbidities by sex in SARS-CoV-2 positive deceased patients in Italy
Total cases Women Men
Number of comorbidities per patient N % N % N %
No comorbidities 246 29 67 20 179 36
1 comorbidity 955 1.3 337 9.8 618 12.3
2 comorbidities 1,512 179 586 17.1 926 18.5
3 comorbidities and more 5723 67.8 2,434 71.1 3,289 65.6
Comorbidities N % N % N %
Ischemic heart disease 2,379 28.2 810 237 1,569 313
Atrial Fibrillation 2,114 25.1 901 26.3 1,213 24.2
Heart failure 1,349 16.0 623 17.8 726 14.2
Stroke 950 1.3 419 12.2 531 10.6
Hypertension 5,550 65.8 2,327 68.0 3,223 64.3
Type 2-Diabetes 2,459 29.1 934 27.3 1,525 304
Dementia 1,987 236 1,095 320 892 17.8
COPD (Chronic Obstructive Pulmonary Disease) 1,476 175 487 14.2 989 19.7
Active cancer in the past 5 years 1,362 16.1 490 14.3 872 17.4
Chronic liver disease 427 5.1 145 4.2 282 5.6
Dialysis 198 2.3 66 19 132 2.6
HIV Infection 19 0.2 2 0.1 17 03
Autoimmune diseases 397 47 221 6.5 176 35
Obesity 981 116 391 114 590 11.8

Distribution by sex of the main comorbidities diagnosed before SARS-CoV-2 infection in a representative subset of SARS-CoV-2 positive deceased patients
(n=8436) in Italy.

Table 3
Clinical severity of COVID-19 cases by sex and age in Italy

Clinical Age group (years) TOTAL

severit
v 0-9 10-19 20-29 30-39 4049 50-59 60-69 70-79 80-89 90and Not

over known

Asymptomatic 9.72%  13.03% 11.24%  13.12% 14.86% 1544%  10.17%  6.92%  4.24% 1.26% 0.00% 948,037

Female 882%  1244% 11.11%  1342% 15.33% 1557%  10.16%  6.84%  4.63% 1.68% 0.00% 502,704
Male 10.74% 13.69%  11.39%  12.78% 14.32% 1528%  1020%  7.01%  3.80% 0.78% 0.01% 445,333
Mild 990%  1270%  1065%  12.78% 15.60% 15.82%  9.68% 690%  4.63% 1.34% 0.00% 334,800
Female 882%  11.96%  1057%  13.30% 16.32% 16.10%  9.61% 6.76%  4.84% 1.72% 0.00% 183,198
Male 11.21% 13.60%  10.76%  12.16% 14.73% 1547%  9.76% 706%  4.38% 0.88% 0.00% 151,602
Severe 261% 1.36% 1.99% 3.62% 5.08% 9.71% 14.05%  21.96% 29.59%  10.05% 0.00% 6,777
Female 2.29% 1.42% 2.87% 4.97% 4.48% 791% 11.64%  1992% 3190% 12.60% 0.00% 3,238
Male 291% 1.30% 1.19% 2.37% 5.62% 11.36%  1625%  2382% 2747%  7.71% 0.00% 3,539
Critical 1.43% 1.43% 1.43% 3.17% 6.95% 16.04%  23.19% 2533% 17.26%  3.27% 0.51% 979
Female 0.81% 1.89% 1.89% 3.50% 8.36% 13.75%  2237%  2237% 1968%  4.58% 0.81% 371
Male 1.81% 1.15% 1.15% 2.96% 6.09% 1743%  2368% 27.14% 1579%  247% 0.33% 608
Total 972%  13.03% 11.24% 13.12% 14.86% 1544%  10.17%  6.92%  4.24% 1.26% 000% 2,581,186

Clinical severity of COVID-19 cases (in percentage) by sex and age group from 17 February 2020 to 31 May 2022 in Italy (details available for 2581186 cases).

measures than men, according to a recent international ~ probably in relation to their social role of caregivers
survey that included also Italy [22]. Behaviours, occu-  [19]: about 70% of health and social care workforce
pations, and societal and cultural norms may account  are women including frontline healthcare workers [24].
for these differences in exposure to SARS-CoV-2 [23]. Moreover, women are more likely to care for children
Indeed, women may have greater exposure then men,  and/or other relatives in case of illness [25].



88 :
W
N

Massimo D’Archivio, Claudia Cataldo, Martina Del Manso et al.

Figure 3
COVID-19 clinical cases by age and sex in Italy.

Percentage of COVID-19 cases by clinical severity, age group and sex in Italy from 17 February 2020 to 31 May 2022.

In the general population, we found that the infection
rate was higher in women, but changed over 60 years
of age, with higher proportion in men than in women.
The different infection rate in the over 60 population
could be due to both the lower perception of risk and
the lower compliance with the restrictive measures of
men compared to women. Furthermore, the health
conditions of women in this age group are often worse,
or perceived as worse than men, causing women to be
more concerned about COVID-19 and consequently
more compliant with the rules [22]. We also showed
that the median age of diagnosed cases in Italy was
different in male and female patients only during the
first months of SARS-CoV-2 infection, when it was sig-
nificantly higher in female. This was probably due to a
number of outbreaks that occurred in Residential Care
Facilities, where the people hosted were mainly elderly
women, because of their longer life expectancy than
men [26].

This different life expectancy among sexes may play
thus a key role in the higher SARS-CoV-2 infections in
Italy in women over 90 years of age, which is almost
three times higher than in men.

According with previous reports, we found that, de-
spite an equal distribution between men and women,
the prevalence of severe symptoms and mortality rate
are higher in male patients than in female ones [1, 27].
The Global Health 50/50 research initiative presented
results of the Covid-19 sex-disaggregated data world-
wide, clearly demonstrating an increased CFR in men
in the majority of countries [4]. Our results confirmed
that CFR in Italy was higher in men than in women,
with significant difference over the 50 years of age.
Moreover, a higher percentage of critically diseased
men were reported in all the age groups studied, except

in over 80 years group, where the greater number of
older women affected the results.

Variations in disease severity and mortality rates were
suggested to be associated with both gender (sociocul-
tural) and sex (biological) differences [19]. Some social
and behavioural habits more common in Italy among
males, such as tobacco and alcohol consumption, are
closely associated with COVID-19 comorbidities, in-
cluding cardiovascular and lung diseases [6] and may
account for some gender differences.

Sex-related genetic and hormonal factors and differ-
ent immunological responses may also play a role in the
sex bias in COVID-19 patients [28]. Unfortunately, we
could not assess the level of sex hormones in the exam-
ined cohort because biological samples were not avail-
able. However, data from scientific reports strongly sug-
gest that the poorer outcome in men can be explained by
the intrinsic differences in innate and adaptive immunity
as well as in sex hormones [29]. In particular, a lower
testosterone concentration, that is typical of elderly men,
has been considered among the risk factors for poor out-
comes. The severity of COVID-19 illness, indeed, seems
to coincide with the nadir of lifetime testosterone; fur-
thermore, the comorbidities that predispose individuals
to increased COVID-19 severity were associated with
lower testosterone concentrations [30]. It was also dem-
onstrated that increased estradiol to low testosterone
ratio was associated with disease severity, inflammation
and mortality in men with COVID-19 [31]. Moreover,
a retrospective cohort study [32], showed that high es-
tradiol and low testosterone levels were associated with
critical illness in male but not in female COVID-19 pa-
tients, thus confirming that disturbance of sex hormone
metabolism might represent a hallmark in critically ill
men affected by COVID-19.
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These results provide a possible explanation for the
highest CFR in men over fifty years of age found in the
present study.

Finally, our findings on children/adolescent COV-
ID-19 patients confirmed recent results [33] showing
that they have milder symptoms compared to adult
(more than 99% of the cases under 19 years were as-
ymptomatic or with mild symptoms). The reason for
this finding is still unclear, but it could be related to a
lesser development, at a younger age, of the angioten-
sin-converting enzyme (ACE) receptors, the recognised
cellular receptor of the SARS-CoV-2 spike protein [34].
Moreover, since a cytokine storm has been involved in
the pathogenesis of severe forms of the disease in adults
[35], it has been hypothesized that children may have
a weaker immune response to SARS-CoV-2 compared
with adults [36].

In contrast with adults, in whom older age is an in-
dependent risk factor for severity and mortality, very
young age seems to be a risk factor for severity in chil-
dren [12]; however, sex/gender analyses in children are
still very scarce.

Our analyses showed some limitations, mainly due to
the data access constraint for privacy and data protec-
tion reasons. The level of detail in the data did not per-
mit any additional inference about the role of sex and
gender in the risk of severe illness and death. On the
other hand, our analyses can provide insight into the
risk of disease in the different age and sex groups, and
speculate on some social and biological aspects poten-
tially related to such risks.

Data collected from the Italian integrated COVID-19
surveillance system during the initial phase of the emer-
gency presented some shortcomings, mainly related to
lack of completeness. For this reason, the number of
cases during the first pandemic are relatively low. In ad-
dition, not all regions reported the date of sampling at
the beginning of the outbreak and when missing, we
used date of diagnosis to construct epidemic curves.
This has limitations because there is a lag between diag-
nostic sampling and confirmation of laboratory results.
However, this interval is expected to be limited to 2-3
days and not to bias excessively the presentation of the
time distribution of cases.

In conclusion, our data, retrieved from the Italian
National Surveillance System of confirmed SARS-
CoV-2 infections until 31 May 2022, further confirm
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Abstract

Introduction. During the COVID-19 pandemic, several restrictions were imposed to
limit the circulation of the infection within communities. Hospitals denied access to the
family and friends of inpatients, and thus to caregivers. This observational study evalu-
ated the impact of the physical absence of caregivers during the lockdown period due to
the COVID-19 emergency on the rehabilitation of inpatients with severe acquired brain
injury (sABI).

Methods. The functional outcome at discharge was measured in 25 inpatients with sABI
through the Disability Rating Scale (DRS), Glasgow Outcome Scale (GOS), and Lev-
els of Cognitive Functioning scale (LCF) after neuropsychological rehabilitation in an
Adult Inpatient Neurorehabilitation Unit for Patients with sABI. Fourteen patients were
directly assisted by their informal caregivers physically present in the neurorehabilitation
ward. Eleven patients were indirectly supported via remote connection because during
the lockdown period (from March to July 2020) caregivers could not be admitted to the
rehabilitation hospital. The Caregiving Impact on Neuro-Rehabilitation Scale (CINRS)
was also used to evaluate both the change since the admission and the impact of the
caregiver from the perspective of the cognitive therapist. Demographic characteristics,
time since injury, injury severity (duration of impaired consciousness measured by the
time to follow commands), level of functioning at the beginning of the rehabilitation, and
duration of the rehabilitation treatment were comparable between the groups.

Results. Both groups improved after the treatment; however, the improvement was con-
sistently greater in the group directly assisted by the caregivers. The results showed that
although the caregivers ensured their virtual presence at distance, their physical absence
played a role in hindering the functional outcome of the patients.

Conclusions. The role of the caregiver of patients with sABI is underlined in being not
only a person handing out generic aid, cares, and affection, but also an integral part of
the rehabilitation process.
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brain injury
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INTRODUCTION

A recent observational study [1] examined the role
played by informal caregivers in the neurorehabilita-
tion setting of patients with severe acquired brain in-
jury (sABI), focusing on the relationships between the
quality of caregiving and the psychological status of
caregivers. On that occasion, the Authors developed
the Caregiving Impact on Neuro-Rehabilitation Scale
(CINRS), a scale based on a brief questionnaire com-
pleted by cognitive rehabilitation therapists to evaluate
the quality and amount of informal caregiving.

The informal caregiver (“caregiver” from now on) is
considered each person who, voluntarily and without

receiving any payment, provides care and support to a
loved one who is not self-sufficient in his/her family or
social network [2].

In clinical practice, the importance of a global re-
habilitation approach in many populations of patients
(e.g., after sABI, spinal cord injury, neurodegenerative
or oncologic diseases, etc.) is well known. Moreover,
from a biopsychosocial perspective [3], it is necessary
to implement a specific rehabilitation protocol with the
support of the caregiver, who is a very relevant piece
of the puzzle composed by the rehabilitation team as
a whole.

However, the literature about the role of caregiving
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in rehabilitation settings is not ample and has produced
contrasting results about the actual effectiveness of
caregiving during the rehabilitation period or after dis-
charge. For example, caregiver availability can be as-
sociated with a better outcome (e.g., a better motor im-
provement after treatment was found when caregivers
were involved [4]), but alternatively it was hypothesized
that either unavailability of caregivers can be associated
with a better outcome (presumably because the aware-
ness of the absence of any kind of help after discharge
makes the motivation rise), or caregivers availability
may hamper the outcome because their overprotection
may reduce the patient’s motivation to cooperate to the
rehabilitation process [5]. Also, Ong and co-workers
[6] explored how caregiving affects the rehabilitation
outcome in sub-acute stroke and concluded that the
primary caregiver identity (that is, whether he/she was
a foreign domestic worker or an informal caregiver such
as spouses), as well as their availability, seem to affect
the rehabilitation outcome. In particular, there seemed
to be a negative association between hired non-profes-
sional caregivers and the outcome at discharge.

Despite these examples of contrasting results, if one
considers the increase in population ageing and the in-
creased incidence of ABI, there is general agreement
that there will be an increasing need for caregiving. In
particular, caregiving is essential in the care of patients
with sABI who, along with complex, multi-professional,
and long-lasting rehabilitation programs, need constant
assistance by a caregiver (e.g., [7]).

In many rehabilitation centres, before the COVID-19
pandemic, caregivers actively participated in the indi-
vidual rehabilitation project (IRP) that is elaborated,
as project manager, by the physician expert in physi-
cal and rehabilitation medicine (a physiatrist or other
rehabilitation equipollent physician such as a neurolo-
gist, orthopaedic, rheumatologist, geriatrist, etc.), in
coordination with the other professionals of the team.
The caregiver cooperated with the team in many ways,
for example, facilitating the communication of the
patients’ needs to the rehabilitation team, as well as
engaging the patient in tasks and exercises in the in-
tervals between formal rehabilitation sessions [8]. As
COVID-19 became pandemic, several restrictions were
imposed to limit the circulation of the infection within
communities. In 2020, during the first wave of the CO-
VID-19 pandemic, Italian hospitals denied access to
the family and friends of inpatients, and thus to caregiv-
ers [9]. Our neurorehabilitation hospital (Santa Lucia
Foundation, Rome) had to restrict any access of family
members from 10 March to July. Consequently, during
that lockdown period, newly admitted inpatients could
not be directly assisted by any caregiver, while the care-
givers of inpatients admitted before that date had to
interrupt their assistance “in presence”. Therefore, dur-
ing the lockdown, the patients could be supported only
indirectly by their caregivers, who were contacted by
the patients’ cognitive therapists (in the presence of the
care recipient) on average two-three times per week, by
a 15-minute lasting video call (via tablet).

The present study involved two groups of adult inpa-
tients with sABI matched for demographic and clinical

variables, admitted to a Neurorehabilitation Unit for
Post-Coma patients. All patients were admitted with
the diagnosis of sABI in the acute phase, that is, they
were all suitable for an intensive rehabilitation program.
Both groups underwent an IRP by a multi-professional
rehabilitation team, according to the biopsychosocial
approach [3], which emphasises the central figure of
the patient and caregiver. The patients of one group
were admitted before the COVID-19 outbreak and di-
rectly assisted by caregivers who were physically present
in the neurorehabilitation ward for the whole length of
stay. The patients of the other group were admitted dur-
ing the COVID-19 outbreak and assisted during their
stay by remotely connected caregivers. In particular, the
caregivers who were physically present in the ward had
daily contact and actively interacted with the cognitive
therapists and the rehabilitation team. These caregiv-
ers directly assisted their care recipients, spending most
of the day with them, thereby helping them in general-
izing outside the rehabilitation setting the behaviours
and daily activities focussed during the intervention.
Conversely, the caregivers who were active during the
lockdown could only participate through a remote
modality and could not physically interact with their
loved ones. Therefore, the peculiar though anguish-
ing circumstances that occurred under the COVID-19
pandemic determined an exceptional forced condition,
allowing us to evaluate what happens when caregivers
cannot be physically present in the hospital. In fact, de-
spite the cognitive therapists supplying both groups of
caregivers with the same kind of indications along the
IRP, the caregivers of the patients admitted during the
lockdown had only a poor chance to implement them
because their care recipients could only be contacted by
video calls of short duration.

This observational study aims to examine the impact
of the physical absence of the caregivers in the hospital
on the outcome of inpatients with sABI. On one hand,
the outcome at discharge was measured by standard
instruments for evaluation of sABI (Disability Rating
Scale: DRS; Levels of Cognitive Functioning scale:
LCF; Glasgow Outcome Scale: GOS) and compared
between the groups of inpatients. On the other hand, to
evaluate the quality and amount of caregiving afforded
by the physically present and the remote caregivers, the
groups were compared using the Caregiving Impact on
Neuro-Rehabilitation Scale (CINRS) [1].

METHODS
Participants

Forty-three inpatients with sABI consecutively admit-
ted to the Neurorehabilitation Unit for Post-Coma of
Santa Lucia Foundation in Rome (Italy) from February
2019 to May 2020 and their caregivers were enrolled on
this observational study according to the inclusion cri-
teria reported below. After having matched for gender,
age, educational level, time since injury, injury severity
(measured by time to follow commands, TFC), and
level of disability at admission the groups of patients
directly assisted and those not directly assisted by the
caregivers, only twenty-five inpatients were included
in the final sample. Fourteen patients were directly as-
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sisted by their caregivers (who thereby were physically
present, “Caregiver-IN”) from February to December
2019, while 11 patients were only indirectly supported
by their caregivers (group with a physically-out care-
giver, from here on, “Caregiver-OUT”") from March to
July 2020.

The study was approved by the local Ethics Commit-
tee. All patients and their caregivers provided their writ-
ten consent after being informed about the use of their
data for the study.

Patients were selected according to the following in-
clusion criteria: 1) age > 18 years; 2) diagnosis of severe
ABI (Glasgow Coma Scale, GCS, score < 8 in the acute
phase); 3) presence of a primary caregiver who was in-
volved by the cognitive therapist in the rehabilitation
project of their loved one, whether he/she was physi-
cally present or not.

The inclusion criterion for both groups of caregivers
was the absence of any current or previous severe neu-
rological or psychiatric disorder.

The group of patients with Caregiver-IN consisted of
11 males and 3 females, with a mean age of 46.7 years
(SD = 14.2), a mean educational level of 12.3 years (SD
= 2.7), a mean time since the injury of 164.5 days (SD
= 56.8), a mean TFC of 15.9 days (SD = 22.4), and
a mean length of stay of 106.8 days (SD = 33.1). As
for their aetiology, 6 suffered from TBI, 7 from vascu-
lar brain injury, and one from anoxic brain injury due
to cardiac arrest. Caregivers-IN were 2 males (1 father
and 1 husband) and 12 females (4 mothers, 6 wives/
partners, 1 sister, and 1 granddaughter), with a mean
age of 53.9 years (SD = 14.0), and a mean education-
al level of 12.2 years (median = 13.0; SD = 4.8). The
group of patients with Caregiver-OUT consisted of 8
males and 3 females, with a mean age of 52.5 years (SD
= 15.1), a mean educational level of 12.5 years (SD =
3.3), a mean time since the injury of 168.5 days (SD
= 35.7), a mean TFC of 26.9 days (SD = 22.4), and a
mean length of stay of 86.9 days (SD = 27.2). Three of
them suffered from TBI, 4 from vascular brain injury,
1 from hypoxic coma due to a cardiac arrest, 1 from
neurosurgical intervention of brain tumour removal,
and 2 from meningo-encephalitis. Their caregivers were
1 male (a husband) and 10 females (1 mother, 5 wives/
partners, 2 daughters, and 2 sisters), with a mean age of
46.8 years (SD = 9.0), and a mean educational level of
13.9 years (median = 13.0; SD = 3.0).

Measures

Patients’ functional scores upon admission and discharge

Glasgow Outcome Scale (GOS). GOS [10] assesses
the patients’ functional recovery by 5 points, from 1
(“Death”) to 5 (“Good Recovery”, referring to light
damage with minor neurological and psychological
deficits).

Levels of Cognitive Functioning scale (LCF). LCF [11]
assesses the cognitive and behavioural functioning
levels of the patients. The score ranges from 1 (no re-
sponse) to 8 (purposeful-appropriate).

Disability Rating Scale (DRS). DRS [12] assesses the
level of disability in 8 areas of functioning: eye-opening,
verbalization, motor response, levels of cognitive ability

for feeding, toileting, and grooming, level of indepen-
dence, and employability. The overall score can range
from 0 to 29, with 0 representing intact functioning and
29 representing a vegetative state.

Caregiving evaluation

Caregiving impact on neurorebabilitation scale (CINRS)

The CINRS is an Italian questionnaire collecting
information on the role of the caregiver in the neuro-
rehabilitation process of adult patients with sABI [1].
The questions of Section A measure the amount of par-
ticipation of the caregiver in the neurorehabilitation
process and the quality of his/her caregiving. The final
question (Section B) allows the cognitive therapist to
subjectively evaluate the general improvement of the pa-
tient at the end of a period of rehabilitation. In detail,
Section A measures the time spent in the hospital by
the caregiver (item A1), the frequency of participation
in the therapy sessions (A2), the level of participation/
cooperation in the neurorehabilitation process (A3),
and the availability of the caregiver when the therapist
needs to communicate with him/her (A7). Moreover, it
evaluates the possible presence of substituting attitude
by the caregiver (A4), how much the patient cooper-
ates when the caregiver is present (A5), and how much
the caregiver trusts the neurorehabilitation process
(A6). Finally, the therapist evaluates whether the global
influence of the caregiver facilitated or hampered the
whole neurorehabilitation process (A8). High scores in
Section A indicate a high amount and better quality of
caregiving. Section B is a 10-point scale, ranging from 0
(“no improvement”) to 10 (“as much improved as pos-
sible”) assessing the relative change from the beginning
of the treatment. Further details about the response op-
tions for each item of the CINRS and the scores range
are described in [1].

In the present study, the cognitive therapists respond-
ed to the CINRS to evaluate the caregiving of both the
patients with Caregiver-IN and the patients with Care-
giver-OUT. For this latter group, the cognitive therapists
conveniently took into account the remote presence of
the caregiver and responded to item A8 considering the
influence globally played by the physical absence of the
caregiver on the patient’s rehabilitation.

Procedure

The observations for the comparisons between the
groups were recorded at two time points: t0 and t1. The
demographic and clinical baseline measures were taken
at t0, immediately before the beginning of the rehabili-
tation period.

t1l was the time-point when the outcome was mea-
sured for both groups of patients at discharge (i.e., at
the end of their rehabilitation). A neurologist adminis-
tered the functional assessment (i.e., DRS, GOS, and
LFC scales) to the patients at t0 and t1. A psychologist
administered the CINRS at t1 to the cognitive therapist
involved in the rehabilitation of the related patient.

Despite the pandemic and the lockdown period, stan-
dard rehabilitation protocols were maintained because
the medical and rehabilitation staff did not undergo
any change in the amount of personnel involved with
respect to the pre-COVID-19 period, therefore both
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groups of inpatients were treated in the same way, ex-
cept for the absence of the caregivers in the ward during
the lockdown in the case of the Caregiver-OUT group
of patients.

Data analysis

Data analysis was carried out using SPSS software
(version 27). Descriptive statistics were used to illus-
trate the demographic and clinical characteristics of the
patients and caregivers.

Shapiro-Wilk normality test was used to determine
if the variables (demographical and clinical data, stan-
dard scales scores, and CINRS scores) followed a nor-
mal distribution. Two-tailed t-tests for independent
samples were run to compare the groups for normally
distributed variables (age, time since injury, length of
stay, and DRS at t0); Mann-Whitney tests were used for
non-parametric analysis (educational level, TFC, GOS,
LCF). For within-group comparisons between time
points, t-tests and Wilcoxon tests for repeated measures
were used for parametric and non-parametric analyses,
respectively. As for DRS score, a one-way ANCOVA
was used to compare the groups at t1 using the DRS at
t0 as a covariate to control for a possible effect of the
initial disability on the final score. As for the CINRS,
differently from Bivona et al. [1], the total score did not
include three items of Section A (A4, A5, and A6, con-
cerning the trust of the caregiver in the rehabilitation
process, his/her tendency to substitute for the patient,
and the cooperation of the patients when the caregiver
is remotely connected, respectively) because these were
not fully applicable in the Caregiver-OUT group. More-
over, item Al (time spent in the hospital by the care-
giver) was excluded because it scored by default 1 for all
the patients with Caregiver-OUT. Therefore, only the
scores of the items A2, A3, A7, and A8 were summed
up for both groups. This composite score as well as the
score of Section B were submitted to parametric analy-
sis for the group comparisons. Individual items of the
CINRS Section A (except the items A4, A5 and A6 for
the abovementioned reason) were singly compared be-
tween the groups with non-parametric tests.

RESULTS
Comparisons between Caregiver-IN and Caregiver-
OUT groups

The groups of patients were comparable for gender
(X2 1 n_as = 0.115, p = 0.734), age (ty = 0.97, p =
0.343), educational level (U = 71.5, p = 0.767), time
since injury (t,s= 0.21, p = 0.839), TFC (U = 52.0, p
= 0.183), and duration of rehabilitation (t,, = 1.61, p
= 0.121). The demographical features of the caregiv-
ers were comparable between the groups: there were no
differences of gender X2 , _,; = 0.157, p = 0.692), age
(tes = 1.46, p = 0.158), or educational level (U = 62.0,
p = 0.434).

Standard scales at baseline (t0)

The groups of patients were comparable at t0 for all
the standard scales assessing the disability level (Table
1). In particular, both the GOS and the LCF scores
were comparable between the groups (Mann-Whitney
U =585,p=0.317and U = 65.0, p = 0.536, respective-

ly) as well as the DRS score (t; = 1.08, p = 0.290). The
data points in correspondence of t0 in Figure 1 show the
DRS scores at the baseline for the two groups.

According to the baseline scores (see Table 1), both
groups of care recipients were characterized by a se-
vere disability (median GOS equal to 3 for both groups
and average DRS scores equal to 14.4 and 16.7, for the
patients with Caregiver-IN and OUT, respectively) and
by a confused-appropriate level of cognitive functioning
needing moderate assistance for daily living activities
(median LCF score equal to 6.0).

Standard scales after rebabilitation (t1)

Groups were comparable (see Table 1) for the GOS
(U = 58.0, p = 0.317) and LCF outcome scores (U
= 51.5, p = 0.166). In the case of the DRS score, the
ANCOVA run controlling for the initial disability lev-
el showed a significant effect of group (F,, = 4.95;
p<0.05) with a large effect size (partial n> = 0.18), in-
dicating that the patients with Caregiver-IN showed a
better outcome than those with Caregiver-OUT (see in
Figure 1 the data points in correspondence of t1).

Baseline vs outcome comparisons

Comparisons between t0 and t1 were run for the
standard scales score, separately for the patients with
Caregiver-IN and Caregiver-OUT, to verify that there
was an improvement at the end of the rehabilitation pe-
riod. For all the scales, the comparisons showed that
both groups significantly improved after treatment (see
Table 1). In Figure 1, the slopes of the two lines con-
necting t0 with t1 show that both groups improved over
time.

Synthesis of standard scales results

The level of disability severity at tO was comparable
between the groups; then both the Caregiver-IN and
the Caregiver-OUT patients showed a statistically sig-
nificant better performance at t1 with respect to t0 for
all the standard scales. However, in terms of functional
improvement after the neurorehabilitation treatment,
the change in the field pictured by the GOS scale was
only marginal and showed that patients did not reach a
moderate level of disability (therefore both the groups
still needed to be assisted by someone for daily life
activities). The LCF scale at t1 showed that the Care-
giver-IN group stepped towards level 7, meaning au-
tomatic/appropriate behaviour, which is characterized
by minimal assistance for daily living skills, while the
change for the Caregiver-OUT patients did not allow
them to make a similar step towards. Finally, the DRS
score improved significantly for both groups from t0 to
t1, but while the patients with Caregiver-IN improved
to a level of moderately severe disability (passing from
14.4 to 7.2), the patients with Caregiver-OUT, despite
having passed from 16.7 to 12.6, remained at the initial
severity category.

Overall, besides statistically significant changes, the
Caregiver-OUT group did not change the level of dis-
ability severity, while the Caregiver-IN group passed to
a level of moderately severe disability.

Finally, for the DRS, the direct comparison between
the groups upon discharge, controlling for the possible
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Table 1

Results for the standard scales scores (GOS, LCF, and DRS) measured at t0 (baseline) and t1 (outcome). Descriptive statistics are
reported separately for the groups of patients with Caregiver-IN and with Caregiver-OUT. The results of the group comparisons
performed separately at t0 and t1 are reported in the last two columns. The comparisons evaluating the difference between t0 and
t1 are also reported separately for each group, in the time point columns. Significant comparisons are highlighted in bold

Patients with Caregiver-IN

Patients with Caregiver-OUT Group comparisons

Timepoint Mean Median SEM Timepoint Mean Median SEM Test p-value
GOS t0 3.1 3.0 0.07 t0 2.8 30 0.12 U=585 0317
t1 36 3.0 0.20 t1 32 30 0.18 U=580 0317
Test =207 =200
p-value <0.05 <0.05
LCF t0 54 6.0 0.39 t0 5.0 6.0 049 U=650 0.536
t1 6.7 7.0 0.34 tl 59 6.0 048 U=515 0.166
Test Z=349 =212
p-value <0.001 <0.05
Time point  Mean sD Time point  Mean SD Test p-value
DRS t0 14.4 5.7 t0 16.7 5.0 oy =1.08 0.290
t1 72 53 t1 126 6.1 Fia =495 <0.05
Test tyy = 7.07 Ty =312
p-value < 0.001 <0.05

GOS: Glasgow Outcome Scale, LCF: Levels of Cognitive Functioning scale, DRS: Disability Rating Scale.

DRS

Score

- =—Patients with
Caregiver-OUT

——Patients with
Caregiver-IN

10 ' t

Figure 1

The Disability Rating Scale (DRS) score is reported for the base-
line (t0) and for the outcome (t1) separately for the group of
patients with Caregiver-OUT (dashed line) and with Caregiver-
IN (continuous line). Error bars represent standard deviations.

effect of the baseline DRS, showed that the patients
with Caregiver-IN had a significantly better outcome
than those with Caregiver-OUT.

CINRS at the outcome

The group results are presented in Table 2. The dif-
ference between the groups for item Al (which refers
to the frequency of the caregiver in the rehabilitation
ward) was statistically significant by default because the
score reflected the absence of caregivers in the ward
for all the patients with Caregiver-OUT. As for the
other items, only A8 showed a significant difference be-
tween the groups, while A3 failed to reach significance,

and A2, A7, and Section B did not differ between the
groups. When the composite score was considered, the
groups differed significantly, with the Caregiver-IN
showing a better score than the Caregiver-OUT group.
The Cohen’s d was equal to 1.22, indicating a large ef-
fect size.

To synthesize, the contribution of the caregivers who
participated in a remote modality was considered less
determinant in the overall neurorehabilitation process
than the contribution of the physically present caregiv-
ers. That is, even if availability and frequency of partici-
pation in the training sessions were considered compa-
rable between the groups of caregivers, the cognitive
therapists attributed an overall significant difference
between them concerning their global influence on the
IRP efficacy. However, the therapists judged the rela-
tive change from the beginning to the discharge with
a similar score for the patients of both groups (5.9 and
5.4 points over a maximum score of 10, for the Caregiv-
er-IN and -OUT patients, respectively).

DISCUSSION

The importance of the involvement of caregivers has
been widely emphasized by the holistic and bio-psycho-
social rehabilitation approach for patients with sABI [1,
3, 13]. Furthermore, in recent years, both international,
as well as Italian, panels of experts and Italian legisla-
tors have also shown to be increasingly sensitive to this
topic, as demonstrated by the publication of guidelines
[14, 15] and the promulgation of law decrees.

From the perspective of the holistic approach, the
present study followed up on a recent study [1], which
examined the impact of caregiving in the rehabilitation
setting on the outcome of patients with sABI. In that
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study, it was concluded that the better the psychological
status of the caregiver, the better the caregiving and the
better the functional outcome of the patient.

Between March and July 2020, the exceptional re-
striction measures imposed to limit the COVID-19 pan-
demic determined the exclusion of all caregivers from
the wards of the hospitals. Consequently, the absence
of caregivers in the Post-Coma Unit of our neuroreha-
bilitation hospital determined a peculiar condition that
allowed evaluating the impact of the physical absence
of the caregiver on the rehabilitation process. There-
fore, we compared two groups of patients who were
supported by their corresponding groups of caregivers:
Caregivers-IN group and Caregivers-OUT group. In
particular, the caregivers of the first group assisted their
care recipients and participated in their rehabilitation
process through daily contact with them, helping them
to generalize across the whole day the intervention of
the cognitive therapist. Differently, the caregivers of
the Caregivers-OUT group could interact with their
care recipients only poorly, because although the dai-
ly availability of remote connections was ensured, the
communication between caregivers and patients lasted
only fractions of hours instead of lasting the whole day.

Our results confirmed the importance of caregiving
carried out under specific conditions, that is, in the pres-
ence of a person directly interacting and guiding the pa-
tient throughout the whole day before, during and after
the official daily training sessions (see the comments
about items A2 and A3 of the CINRS, below).

Table 2

Like Caregivers-IN, also Caregivers-OUT were con-
stantly informed and involved in the rehabilitation pro-
cess; nevertheless, their physical absence in the reha-
bilitation setting seemed to have negatively impacted
the functional outcome in the group of their care re-
cipients. This was particularly evident if one considers
the DRS score, which is the most sensitive among the
standard scales used in the present study: the patients
with Caregiver-OUT, despite the DRS score improved
from admission to discharge, remained at the same dis-
ability category of the beginning (“severe disability”),
while the group with Caregiver-IN reached a lower
level of disability (“moderately severe disability”). The
direct comparison between the groups, taken into ac-
count and controlled for possible group differences
between the scores measured upon admission, showed
that the outcomes of the groups significantly differed
at discharge.

Of course, the small sample size and the lack of bio-
markers for a more objective and mechanistic evalua-
tion of the beneficial effects of caregiver physical pres-
ence can be considered as some limits of the present
study. However, according to this specific result, we feel
confident that the better outcome observed in the pa-
tients assisted by their Caregivers-IN could be closely
related to the above-mentioned advantages determined
by the physical presence of the caregivers in the reha-
bilitation ward. In saying this, we also lean on the fact
that the medical and neurorehabilitation staff did not
undergo any change in the amount of personnel in-

Results for the CINRS measured at t1 are presented separately for each item of the questionnaire and as a composite score (sum
of the items A2, A3, A7, and A8). Descriptive statistics are reported separately for the Caregiver-IN and the Caregiver-OUT groups.
Group comparisons (tests and p-values) are also reported. Significant comparisons are highlighted in bold. Descriptive statistics of
the items A4, A5, and A6 were not reported for the Caregiver-OUT group because of missing values for some participants, there-

fore the group comparisons were not run for these items

Patients with
Caregiver-IN

Items Mean Median
Al. Frequency of caregiver in the ward 38 4.0
A2. Frequency of participation of the 25 20
caregiver in the neuro-rehabilitation setting
A3. Amount of participation/cooperation by 3.7 4.0
the caregiver
(A4). (Caregiver tendency to substitute for 40 40
the patient)
(A5). (Cooperation of the patient when the 2.0 20
caregiver is present)
(A6). (Caregiver's trust in the rehabilitation 38 40
process)
A7. Caregiver availability/easy to find 44 50
A8. Caregiver’s global influence on patient’s 43 4.0
rehabilitation

Mean
Part B (relative change since admission) 59
Composite score 149

(A2, A3, A7, A8)

CINRS: Caregiving impact on neurorehabilitation scale.

Patients with
Caregiver-OUT

Group comparisons

SEM Mean Median SEM Test p-value
0.24 1.0 1.0 0.00 U=00 <0.001
0.25 3.2 4.0 0.54 U=60.0 0373
0.22 2.8 20 0.40 U=430 =0.066
021 - - - - -
0.11 - - - - -
0.16 - - - - -
0.17 43 4.0 0.24 U=69.5 0.687
0.13 1.8 20 0.23 U=00 <0.001
SD Mean sD Test p-value
22 54 26 t,, =051 0614
19 121 1.7 oy = 3.04 <0.01
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volved in the two periods under observation. In fact,
standard neurorehabilitation protocols were applied to
both groups of patients; the only change in the neurore-
habilitation protocol and setting for the patients treated
during the lockdown period was the extraordinary ab-
sence of caregivers.

As for the amount and quality of caregiving, on one
hand, the CINRS Section B (which was based on the
therapists’ subjective appraisal of the relative change
from admission to discharge) recorded a change in
both groups. On the other hand, the CINRS composite
score recorded a group difference which accounted for
the actual lower amount (item A3) of participation and
lower global influence played by the remote caregivers
(item A8) in the overall neurorehabilitation process.
This result highlights the fact that availability (item A7)
and frequency (item A2) of (remote) participation in
the training sessions (in other words, the sole presence
during the therapy sessions) is not enough: effective co-
operation and thus effective influence is possible only if
a caregiver is present all day long, not only during the
specific formal training session. In the light of our ex-
perience as an integrated group of clinicians cooperat-
ing in a team made by physicians, cognitive therapists,
psychologists, and nurses, we would further suggest
that the significant changes that occurred in the group
of patients with Caregiver-OUT would not have been
possible without an exceptional effort by the cognitive
therapists who (as reported by all of them) tried to com-
pensate for the absence of all-day caregivers. Of course,
only a larger sample of patients would confirm these
results and the related suggestions, although the hope
is that similar exceptional conditions that allowed this
study will not occur anymore in the future.

CONCLUSIONS

The role of caregiver participation in the assessment
of responsiveness in patients with sABI and disorders of
consciousness has been recently reported [16].

The previous study of Bivona et al. [1] demonstrated
the relevant role of caregiving in rehabilitation but did
not report any data on the absence of caregivers in the
same neurorehabilitation milieu. The current pandemic
COVID-19 made it possible to investigate the possible
difference between the physical presence vs absence of
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Abstract

Introduction. Performance indicators for organised breast cancer screening programmes
in Italy, 2011-2019, were evaluated.

Materials and methods. Aggregated data were gathered by the National Centre for
Screening Monitoring from over 150 regional or sub-regional screening programmes in
Italy. Invitation and examination coverage, participation rate (PR), recall rate (RR), de- | © Italy
tection rate, positive predictive value (PPV) for the target population as a whole (women

aged 50-69), by 5-year age-class, geographical macro-area (North, Centre, South-Islands

with the exception of three Regions for missing/uncomplete data) and Region were es-

timated.

Results. Coverage showed an increasing positive trend, especially in the South-Islands,

and PR was stable all over Italy. On the other hand, an increasing RR and decreasing

PPV were recorded, especially at the first screening test and in some regions.

Discussion and conclusions. The positive increase in coverage is accompanied by a
worsening of some performance indicators for which a better resource allocation and staff

training are required. For this reason, further and continuous monitoring is mandatory.

Key words
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e early detection of cancer

INTRODUCTION

Breast cancer (BC) is a leading cause of disease bur-
den among women in Europe: an estimated 531,086
women were diagnosed with BC and 141,765 died of
BC in 2020 [1]. As proved by many studies, mammo-
graphic screening (MS) can reduce BC mortality in
women aged more than 50 years old. Estimates of mor-
tality reduction range from 20% for women invited to
screening to 48% for women who are screened [2, 3].

Many countries, including Italy, offer a population-
based mammographic screening programme (breast
cancer screening programme, BCSP), to give target
women systematic and equal access to screening. In
[taly, screening programmes are public health interven-
tions prescribed by a 2001 national law, confirmed in
2017 (Essential Levels of Care) [4]. The quality assur-

ance and data collection are performed in a centralized
manner [5].

A cancer-screening programme is a complex process,
which effectiveness depends on three main phases: the
screening test execution, the referral for further diag-
nostic assessment, and the surgical/medical therapy [6].
The previous European guidelines for quality assurance
in mammography screening underlined three funda-
mental steps in screening programmes: 1) the identi-
fication and information of the eligible population, the
delivery of active invitation, the execution of the first
level test with high-quality standards; 2) a timely refer-
ral of positive cases for further assessment and treat-
ment procedures and the minimization of negative ef-
fects; 3) the management of information flows and the
provision of constant quality assurance throughout the
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entire process [7]. More recently, the European Com-
mission Initiative on Breast Cancer (ECIBC) recom-
mended implementing organised BCSP for early detec-
tion of breast cancer and underlined the importance of
comprehensive process monitoring as crucial element
to BCSP programmes’ success [8, 9]. Since 2004 the
National Centre for Screening Monitoring (ONS),
on behalf of the Italian Ministry of Health, monitors
and supports Italian BCSP programmes. This effort is
done together with the Italian group for mammogra-
phy screening (GISMa), a scientific association whose
main goal is to promote the quality of programmes
through the development and application of indicators
and benchmarks. To this end of primary importance, is
the annually data collection of Italian breast screening
activities. Data are collected in an aggregated way and
gathered through a standardised form to calculate pro-
cess and impact parameters which have been agreed on
a national level [ 10]. Monitoring results has allowed not
only to constantly compare outcomes with national and
European standards but also to assess BCSP protocols
and organisational features.

This work evaluates the temporal trend (2011-2019)
of performance indicators (invitation coverage, exami-
nation coverage, participation rate, recall rate, cancer
detection rate and positive predictive value) of Italian
mammography screening programmes. This assessment
is in continuity with a previous survey conducted be-
tween 2006-2011 [11]. The parameters assessed in this
work were recently proposed as candidate breast can-
cer screening programmes performance indicators by
the European Commission Initiative on Breast Cancer
(ECIBC) and they well represent the different quality
process domains in MS programmes [12].

METHODS
Setting

In Italy ONS and GISMa provide the common pro-
tocol for mammographic screening and each Region
is responsible for the organisation and delivery of lo-
cal BCSP activity. Data are annually gathered by ONS
through a structured questionnaire filled by local pro-
gramme referents and regional coordinators. Logical-
formal and epidemiological checks are performed either
at the regional or at the national level. In this paper
screening programmes’ data are analysed aggregated
by region and geographical macro-area (North, Centre,
South-Islands).

Data

This paper analysed data from the ONS archive,
collected from over 150 local breast cancer screening
programmes in Italy and collected and managed by the
Institute for Cancer Research, Prevention and Clini-
cal Network (Istituto per lo Studio, la Prevenzione e la
Rete Oncologica, ISPRO, Florence) where ONS is set
up. All data and parameters are referred to 50-69 years
target population, and were analysed considering Italy
as a whole, by the three Italian macro-areas. Table 1
showed the Italian female 50-69-year-old target popula-
tion from 2011 to 2019 (Istituto Nazionale di Statistica,
ISTAT, Italian National Institute of Statistics data) the

number of tests, recalled women, and screen-detected
malignant cancers by the three Italian macro-areas for
initial and subsequent screening tests. Target popula-
tion, invitations and number of performed tests refer
to all Italian regions. For South-Islands, the number
of tests performed, the number of women with refer-
rals to further assessments, and the number of women
with screen-detected cancers by initial or subsequent
test, were referred from the following regions from this
macro-area: Abruzzo and Basilicata (from 2014), Cam-
pania, Sicily and Sardinia. Calabria, Puglia and Molise,
were indeed excluded because of some incompleteness
of data regarding the above-mentioned variables.

The following indicators were calculated:
¢ adjusted invitation coverage: percentage of

women invited to screening during the analysed

period, compared to the target population, excluding
undelivered invitations and women with specific ex-
clusion criteria. This parameter may exceed 100% if
invitations are not evenly distributed over the years

[13];
® cxamination coverage: percentage of women who

performed the test compared to the target popula-

tion, excluding women with specific exclusion crite-
ria;

e adjusted participation in the screening programme
(PR): percentage of invited women who performed
the test within 6 months from the invitation, exclud-
ing undelivered invitations and women with recent
mammography (<12 months);

e recall rate (RR): the number of women recalled for
further assessments as a proportion of all women with
a screening examination (specificity sentinel param-
eter);

¢ detection rate (DR): the number of all malignant can-
cers detected every 1,000 screened women (sensitiv-
ity sentinel parameter);

* positive predictive value (PPV): the ratio of lesions
that are truly positive to those that test positive (pro-
gramme performance sentinel parameter).

While invitation and examination coverages were ex-
amined for Italy as a whole, by region and by geographi-
cal macro-area (North, Centre, South-Islands), PR, RR,
PPV and DR were also examined by 5-year age-classes
(50-54; 55-59; 60-64; 65-69).

In calculating RR, DR and PPV by geographical area,
Molise, Puglia and Calabria were excluded from South-
Islands since data were missing or incomplete. Instead,
data of Abruzzo and Basilicata were available from
2014 onwards; RR, PPV and DR were also stratified by
initial and subsequent screening test.

Key performance indicators were annually estimated
to analyse temporal trends; average annual percent
changes (AAPCs) with their 95% confidence intervals
(95% CI) were estimated using the Jointpoint Regres-
sion Programme (version 4.9.0). Moreover, indicators
were combined in two graphs: one plotting invitation
coverage versus participation rate or versus examination
coverage, and another graph plotting RR versus PPV,
where DR was shown as isobars, as proposed by Blanks
et al. [14, 15] This visualization provides an overview of
the main performance indicators.
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Table 1

Italian National Institute of Statistics (ISTAT). Female 50-69 years old population, number of invited women, number of tests per-
formed, number of women with referrals and with screen-detected malignant cancers in Italy and by geographical macro-areas.

Period 2011-2019

ISTAT target population
Italy* Invited women

Number of tests  First

performed screening
Subsequent

Number of First

women with screening

referrals

to further Subsequent

assessments

Number of First

women with screening

screen-detected

cancers Subsequent

North ISTAT target population
Invited women

Number of tests  First

performed screening
Subsequent

Number of First

women with screening

referrals

to further Subsequent

assessments

Number of First

women with screening

screen-detected

cancers Subsequent

Centre ISTAT target population
Invited women

Number of tests  First

performed screening
Subsequent

Number of First

women with screening

referrals

to further Subsequent

assessments

Number of First

women with screening

screen-detected

cancers Subsequent

South- ISTAT target population
Islands*
Invited women

Number of tests  First

performed screening
Subsequent

Number of First

women with screening

referrals

to further Subsequent

assessments

Number of First

women with screening

screen-detected

cancers Subsequent

2011
7,613,766
2,699,403

260,115

1,070,417

22,533

49,055

1,237

4,807
3,541,698
1,515,973

160,055

766,099

14,311

31,526

879

3614
1,540,473
619,018

80,266

258,306

6,606

15,395

262

1,063
2,531,595
564,412

19,794

46,012

1,616

2,134

96

130

2012
7,612,337
2,687,657

286,029

1,083,459

27,615

50,662

1,427

5016
3,523,159
1,543,180

161,957

778,980

14,964

32,492

838

3,756
1,521,833
669,551

79,760

272,927

9.178

15,632

404

1,202
2,567,345
474,926

44,312

31,552

3473

2,538

185

58

2013
7,751,539
2,748,500

285,632

1,137,595

28,223

52485

1437

5428
3,582,882
1,587,856

162,442

842,134

14,889

35,147

923

4,186
1,550,641
623,671

77914

252,771

10,111

15,685

353

1,176
2,618,016
536,973

45,276

42,690

3,223

1,653

161

66

2014
8,005,826
2,848,716

302,864

1,200,828

31,365

54,888

1,644

5,548
3,679,755
1,621,696

150,358

869,915

15436

36,543

940

4,229
1,617,491
627,600

79,694

257,506

9,963

15,310

1,119
2,708,580
599,420

72,812

73,407

5,966

3,035

317

200

2015
8,178,875
3,231,733

360,624

1,296,691

34,378

59,466

1,756

6,119
3,748,491
1,696,973

147,160

917,293

14411

39,549

944

4,571
1,655,049
699,792

97,083

284,920

10,054

16,672

374

1,257
2,775,335
834,968

116,380

94478,90837

9913

3,245

438

291

2016
8,349,898
3,223,356

347,663

1,348,790

38,157

63,146

1,811

6,159
3,833,693
1,718,736

149,535

933,045

16,154

40,395

906

4,431
1,688,374
772,842

94,434

300,524

12,799

17,695

542

1,313
2,827,831
731,778

103,694

115,221

9,204

5,056

363

415

2017
8,440,107
3,428,234

338,164

1,389,660

37,485

67,739

1,750

6,454
3,871,752
1,764,608

156,975

946,949

16,633

41,262

889

4,687
1,706,242
791,591

99,595

307,387

13,733

18,846

559

1324
2,862,113
872,035

81,594

135,324

7,119

7,631

302

443

2018
8,529,765
3,448,500

329,148

1,415,095

39,329

68,249

1,610

6,398
3,912,976
1,785,840

157,949

951,138

15,829

40,824

872

4,634
1,724,950
811,444

92,750

323514

15,039

20,650

457

1,332
2,891,839
851,216

78449

140,443

8,461

6,775

281

432

2019
8,533,796
3,663,316

356,252

1,496,387

43,173

73,043

1,815

6,425
3,934,358
1,892,023

158,084

986,668

16,526

40,871

895

4,560
1,722,063
823,299

96,502

329,781

15,276

20,893

447

1,385
2,877,375
947,994

101,666

179,938

11,371

11,279

473

480

¥ISTAT target population and invited women covers all Italian regions; the number of tests performed, the number of women called for further investigation and
the number of women with screen-detected cancers detected at screening are for the northern (Piedmont, Val d’Aosta, Liguria, Lombardy, Bolzano, Trentino,
Veneto, Friuli-Venezia Giulia, Emilia Romagna) and central regions (Tuscany, Umbria, Marche, Lazio). For the South, data are available for the regions Abruzzo (since
2014), Campania, Basilicata (since 2014), Sicily, Sardinia. For Molise, Apulia and Calabria, data for some years are not available.



BREAST CANCER SCREENING PROGRAMMES IN ITALY

RESULTS
Invitation coverage, examination coverage,
and participation rate

In Italy, the adjusted invitation coverage followed an
increasing trend, from 73.5% in 2011 to 89.1% in 2019,
with a significant annual increase of 2.7% (Table 2). This
trend remained significant in all geographical macro-ar-
eas, especially in the South-Islands (AAPC from North:
0.8%; Centre: 2.2%; South-Islands: 6.8%). In the North,
Piedmont Region significantly increased its invitation
coverage as well as Marche and Lazio in the Centre.
However, the most important increases were recorded
in the South, especially in Campania and Sicily (Table
1S available online as Supplementary Material).

Examination coverage followed an increasing trend,
from 40.4% in 2011 to 47.8% in 2019 (+2.0% annually)
and this was particularly noticeable in the South-Islands
(AAPC from North: 0.7%; Centre: 1.8%; South-Islands:
6.8%). When plotted against adjusted invitation cover-
age, a slight but evident increasing trend of both indi-
cators was appreciated, with a more relevant increase
in the South-Islands (Figure 1A). At the regional level,
Piedmont, Marche, Lazio, Abruzzo, and Sicily recorded

the most important increases (Table 28 available online
as Supplementary Material).

In Italy, PR showed a slight, though significant, an-
nual decrease of 0.7%: from 59.6% in 2011 to 57.9% in
2019 (Table 2). In the North, PR stalled around 68.0%-
70.0%, while in the Centre and the South-Islands it was
less stable and significantly lower (range in the Cen-
tre: 56.2%-60.0%; range in the South-Islands: 37.8%-
46.9%), but with no significant trend (Table 2). Plotting
adjusted PR against adjusted invitation coverage, a sub-
stantial stability of PR is observed in the whole period
by macro-area, and a growing trend for invitation cov-
erage in the South-Islands and partially in the Centre
(Figure 1B).

At the regional level, Lombardy region showed a
slight significant decrease, while Veneto and Friuli-
Venezia Giulia showed significant PR increases. In the
Centre Marche, and in the South Abruzzo and Basili-
cata showed PR increase (Table 3S available online as
Supplementary Material).

Analyzing PR by age-class, it was higher among wom-
en aged over 55 years old across Italy (Table 4S available
online as Supplementary Material).
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Figure 1

Adjusted invitation coverage versus examination coverage (A) and versus adjusted participation rate (B) by macro-area.
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Main performance indicators: RR, DR, and PPV at

the first screening test

Figures of PPV against RR with cancer DR as iso-
bars, showed the relationship between RR, PPV and
DR. From 2011 to 2019 for the first screening (Figure

Table 2

2A), RR abscissa values increased, and PPV ordinate
values non-proportionally decreased in Italy and in the
three macro-areas.

At the same time, DR levels remain stable around the
5%o DR curve for Italy and the Centre; between the 7%o

Adjusted invitation coverage, examination coverage, adjusted participation rate, recall rate, detection rate, positive predictive val-
ue with average annual percent change (AAPC) and 95% Confidence Intervals (95% Cl) by macro-area (North, Centre and South-

Islands, Italy), 2011-2019
2011

2012

Adjusted invitation coverage (%)

North 9217
Centre 82.08
South-Islands 4416
Italy 73.52

Examination coverage (%)

North 56.58
Centre 4391
South-Islands 17.32
[taly 4043

Adjusted participation rate (%)

North 68.22
Centre 56.99
South-Islands 4049
[taly 59.58

Recall rate (%)

First screening

North 8.94
Centre 8.23
South-Islands* 8.16
Italy* 8.66

Subsequent screenings

North 412
Centre 5.96
South-Islands* 4.64
[taly* 4.58

Detection rate (%o)

First screening

North 549
Centre 3.26
South-Islands** 4.85
[taly** 4.76

Subsequent screenings

North 4.72
Centre 4.12
South-Islands** 283
[taly** 449

95.74
90.15
35.06
73.06

60.20
48.64
1517
41.87

69.25
57.99
4557
62.25

9.24
11.51
7.84
9.65

4.17
573
8.04
4.68

5.17
5.07
4.7
4.99

4.82
4.40
1.84
4.63

2013

97.22
82.78
39.74
73.94

61.76
46.22
1592
4238

69.51
59.83
43.20
62.24

9.17
12.98
7.12
9.88

417
6.21
3.87
461

5.68
453
3.56
5.03

497
4.65
1.55
477

2014

96.04
78.74
42.76
73.77

60.87
44.29
16.54
41.89

69.75
59.23
40.81
61.34

10.27
12.50

8.19
10.36

4.20
595
4.13
457

6.25
4.86
4.35
543

4.86
4.35
2.72
4.62

2015 2016 2017 2018 2019 AAPC 95%ClI

97.20 96.67 98.62 9824 101.69 0.8 04;1.2
86.82 92.63 94.32 96.18 98.55 2.2 12;32
58.16 5135 59.53 58.52 66.35 68 35,102
81.37 80.23 84.07 84.06 89.05 2.7 19,34

61.53 61.39 62.26 61.49 61.65 0.7 0.0;14
48.74 4851 49.85 5063 52.16 1.8 0.7;29
21.14 21.36 24.38 22.04 26.55 6.8 3.8;9.9
4474 4494 46.46 45.60 47.80 20 1.5;25

69.06 69.45 68.50 68.23 67.44 -02  -05;0.1
60.04 56.31 56.75 56.17 56.85 -05  -12,03
37.80 43.55 43.67 38.83 40.85 -06  -25;0.1
58.99 60.41 59.56 58.03 5793 -0.7 -13;-01

9.79 10.80 10.60 10.02 10.45 2.0 0.6;3.4

1036 13.55 13.79 16.21 15.83 6.2 26;10.1
8.52 8.88 8.72 10.79 11.18 5.7 33;82
9.53 10.98 11.08 11.95 1212 39 2.5;52
431 433 4.36 4.29 4.14 04 -03;10
585 5.89 6.13 6.38 6.34 0.9 00;1.9
343 4.39 5.64 4.82 6.27 28 -47;109
4.59 4.68 4.87 4.82 4.88 0.8 03;14
6.41 6.06 5.66 552 5.66 04 -1827
3.85 5.74 561 493 4.63 27 2481
3.76 3.50 3.70 3.58 4.65 02 -40;46
4.87 5.21 5.18 4.89 5.09 03 -10;16
498 475 495 4.87 462 -02  -10;07
441 4.37 4.31 4.12 4.20 -05  -17;06
3.08 3.60 3.27 3.08 267 1.8  -47;88
4.72 4.57 4.64 4.52 4.29 -06 -15;03

Continues
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Table 2
Continued
2011 2012 2013 2014 2015 2016 2017 2018 2019 AAPC 95%Cl
Positive predictive value (%)
First screening
North 6.14 5.60 6.20 6.09 6.55 561 534 551 542 -16  -34;,03
Centre 397 440 349 3.88 372 423 4.07 3.04 293 -33 71,07
South-Islands** 5.94 533 5.00 531 442 3.94 4.24 332 4.16 -50 -82-16
[taly** 549 517 5.09 524 5.11 4.75 467 4.09 4.20 s34 -47;-21
Subsequent screenings
North 11.46 11.56 11.91 11.57 11.56 10.97 11.36 11.35 11.16 -05  -1.2;0.
Centre 6.90 7.69 7.50 731 7.54 742 7.03 6.45 6.63 -14  -3.0;0.1
South-Islands** 6.09 2.29 3.99 6.59 8.97 8.21 5.81 6.38 4.26 -28 -135;92
[taly** 9.80 9.90 10.34 10.11 10.29 9.75 9.53 937 8.80 -14  -26;-03
*Recall Rates for South-Islands include data from Abruzzo (from 2014), Campania, Basilicata (from 2014), Sicilia, Sardegna. Data for Molise, Puglia, and Calabria

regions are not available for every year. Recall rates for Italy include North, and Centre macro-areas plus the above-mentioned Southern regions.
**Detection rates and positive predictive values for South-Islands include data from Abruzzo (from 2014), Campania, Basilicata (from 2014), Sicilia, Sardegna. Data
for Molise, Puglia, and Calabria regions are not available for every year. Detection rates, and positive predictive values for Italy include North, and Centre macro-

areas plus the above- mentioned Southern regions.
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Figure 2

Recall rate (RR) versus positive predictive value (PPV) by macro-area; detection rate (DR) shown as isobars. First round (A), subse-

quent rounds (B).
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and 5%o DR curves for the North, and between the 5%o
and 3%o DR curves for the South-Islands area. Indeed,
RR at first screening showed an increasing trend of 3.9%
per year in Italy (from 8.7% in 2011 to 12.1% in 2019);
of 2.0% in the North; of 6.2% in the Centre; of 3.9% per
year in the South-Islands (with no data from Basilicata,
Molise, and Puglia) (Table 2, Figure 2A). The RR at the
first screening increased substantially in Piedmont and
Emilia-Romagna from the North (Table 5S, Figure 1S
available online as Supplementary Material); for the
Centre in Umbria, Marche, and Lazio (Table 5S; Figure
28 available online as Supplementary Material); for the
South in Campania (Table 5S; Figure 3S available online
as Supplementary Material). The RR values recorded
in Marche since 2015 reached levels over 20%, with a
significant increase also in DR (Table 6S available online
as Supplementary Material). The RR increase was less
marked, but still significant in Lombardy and Tuscany.
In Autonomous Provinces (PA) of Bolzano and Trento
an opposite trend was recorded: the first screening RR
decreased significantly by 7.0% and 10.4%, respectively,
especially from 2015 onwards.

In all age groups (Table 4S), the RR at first screen-
ing in Italy increased by 4%-6% per year. The 50-54 age
class was the one with a constantly higher RR. In 2016-
2018 RR increased considerably in all age groups and in
particular for the 65-69 age-class (Table 4S).

Positive Predictive Value at the first test decreased by
3.4% per year in Italy as a whole (from 5.5% in 2011 to
4.2% in 2019), and especially in the South-Islands area
(reduction of 5.0% per year; Table 2). At the regional
level (Table 7S available online as Supplementary Mate-
rial), PPV at first screening decreased in most Regions.
On the opposite, Veneto showed an improvement in
PPV at the first test. In age-stratified data for Italy as
a whole (Table 4S), PPV increased with age. In women
undergoing their first screening at 50-54 years of age,
PPV decreased by 3.6% per year. PPV at first screening
non-significantly decreased also in the other age groups.

Main performance indicators: RR, DR, and PPV at
subsequent screening tests

For subsequent screening tests (Figure 2B), less vari-
ability in RR and PPV values was observed for all Italy,
North and Centre; DR was around the 5% DR curve
for the North, between the 3%o and the 5%o0 DR curves
for Italy as a whole and the Centre, and around the 3%o
DR curve for the South. Even though RR at subsequent
tests showed less variability than was observed at the
first screening, there was a slight increase of 0.8% per
year across Italy, particularly in central regions (0.9%
per year; Table 2). Within the North area (Table 8S;
Figures 4S, 5S, 6S available online as Supplementary
Material), RR increased in Piedmont and Veneto, while
in Autonomous Province of Trento and Liguria RR
significantly decreased. In the Centre, RR decreased
significantly in Marche, while in Lazio there was an
opposite trend. There was also an important but non-
significant increase in RR in Umbria, with a relevant
and significant reduction in PPV and DR (Tables 8S, 9S,
10S available online as Supplementary Material). In the
South-Islands, there were fewer variations, but a par-

ticularly high RR was observed in Campania in the last
year (15.0%; Table 8S, Figure 6S).

By age-class, RRs ranged between 5.2%-5.7% across
Italy for the 50-54 age group, while it ranged between
4.1%-4.8% in the older age groups (Table 4S).

The PPV was about twice as high for subsequent
screening as for the first test. For Italy as a whole, there
was a slight, but significant annual reduction of 1.4% in
PPV for subsequent screenings (Table 2). It was higher
in the North (above 11.0%); in the South it ranged from
6.1% in 2011 to 4.3% in 2019 and in the Centre from
6.9% in 2011 to 6.6% in 2019. Analyzing data by region
(Table 10S), Piedmont, Emilia-Romagna and Umbria
showed significant annual reductions. In the age group
of women over 54, there was a significant annual reduc-
tion in PPV of 1%-2% (Table 4S).

The DR at first test was higher than that at subse-
quent screening tests. However, both DR remained
substantially stable: DR at first screening ranged be-
tween 4.8%o0-5.4%o, while DR at subsequent screenings
ranged between 4.3%0-4.8%o (Table 2). The lowest DR
was observed in the South-Islands (range at first screen-
ing 3.5%0-4.7%o; at subsequent screening 1.6%0-3.6%o),
while the highest DRs were observed in the North
where values always exceeded the Italian average value
(range at first screening 5.2%0-6.4%o; at subsequent
screening: 4.6%o-5.0%o).

By age-class, the highest DR was observed in the
65-69 age group (first screening, range 7.1%o-11.0%o;
subsequent screening, range: 5.8%0-6.5%o0), while the
lowest DR was recorded in the 50-54 age group (first
screening, range: 4.0%o-4.5%o; subsequent screening,
3.0%o0-3.1%o; Table 4S).

DISCUSSION

Between 2011 and 2019 in Italy, trends in indica-
tors of organized mammography screening showed an
increase in the invitation coverage and examination
coverage, with a substantial stabilisation of the partici-
pation rate, in particular in those areas such as Lazio
region and South-Islands macro-area, where screening
programmes were not adequately implemented until
2011.

There is still a gap in screening coverage between
North-Central Italy and South-Islands; almost all eli-
gible women are reached in the North and the Centre,
while slightly more than half of the target population
is reached in the South. Nonetheless, the coverage ap-
pears to be improving over the years, especially in the
South, in Lazio, but also in some areas of the North, as
Piedmont and Liguria.

Participation rate is essential in order to record an im-
pact on cancer-specific mortality. European standards
for PR consider 70% and 75% an acceptable and de-
sirable level of participation, respectively [7]. In Italy
in 2011-2019 PR was constantly below the acceptable
level. In the North macro-area PR was close to the
acceptable standard in the whole period, while in the
South-Islands it was below (40.9% in 2019), confirming
a significant North-South gradient.

In particular, in Lazio, Molise, Campania, Sicily, Ca-
labria and Sardinia participation was still below 50% in
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2019, while in Val d’Aosta, Autonomous Province of
Trento, Veneto, Friuli-Venezia Giulia, Emilia-Romagna,
Tuscany, Umbria and Basilicata it was over 70% in 2019.
The interpretation of these figures has to be cautious:
there may be areas covered by opportunistic screening;
participation may vary according to the socio-economic
characteristics of the population and to citizens’ trust
in public health services [16, 17]. The PASSI (Progressi
delle Aziende Sanitarie per la Salute in Italia) survey,
one of the two National Health Interviews (NHIS) ac-
tive in Italy, shows that opportunistic screening in the
period 2017-2020 accounts on average for one fourth of
the screening test coverage in the target population that
reaches 75% for breast cancer screening, with differenc-
es between macro areas. Indeed, in 2019 it accounted
for 14% in North (excluding Lombardy region), 20% for
Centre and 23% for South [18, 19].

Comparison between PR recorded in 2011-2019
with those recorded in the previous survey conducted
in 2006-2011 confirms the geographical gradient, even
if a progressive improvement in invitation and examina-
tion coverages emerged in all regions. It is worth not-
ing that a gradual increase in the programmes’ coverage
may initially lead to a relative decrease in the PR, es-
pecially at the first screening test, when invited women
have never been invited before and therefore are still
not committed to the programme. The higher PR may
depict an organizational improvement along with a pro-
gressive increase of citizens knowledge and engagement
to organized screening [11].

Considering other analyzed parameters, a significant
increase of RR and a slight reduction of PPV were re-
corded, especially at the first screening in some regions
of the North (Piedmont, Emilia-Romagna), of the Cen-
tre (Marche, Umbria, Lazio), and in Campania for the
South.

The effectiveness of mammography screening is
closely related to the reading performance of radiolo-
gists, the quality of images and the overall organiza-
tional quality of the BCSP [20]. If the aim of screening
programmes is the early detection of malignant lesions
(high sensitivity), this should ideally be accompanied
by an acceptable RR and a low frequency of biopsies
(high specificity), also to limit anxiety and stress in the
involved women [21]. Thus, good RR, DR and PPV
values indicate good quality of the programme and a
positive impact on breast cancer mortality. Analyzing
the RR (a screening specificity indicator), at the first
screening, the acceptability threshold (<7%) is always
exceeded, both at the national level and by macro-area.
Moreover, RR constantly increased, highlighting per-
formance worsening with risks of organizational unsus-
tainability of the programmes [22]. The RR values were
particularly high in Marche region (>20% since 2015) in
the Centre, and in Friuli-Venezia Giulia region, in the
North, RR exceeded 15% in recent years.

The increase in RR could be explained by several
reasons. First, lack of previous mammographic imag-
es could explain high RR, especially at first screening
test, when women are also younger and with a more
dense breast than older women. Second, the transi-
tion to digital mammography that occurred in recent

years could have enhanced RR, as described in other
experiences as well [23]. Third, the involvement in the
BCSP of radiologists not mainly dedicated to screening,
at least in some regions; fourth, the inadequate train-
ing of new health professionals involved in BCSPs. In
fact, screening radiologists need dedicated training and
should guarantee a minimum annual volume of read-
ings (between 3,500 and 11,000 mammograms/year,
as indicated by the European Commission Initiative
on Breast Cancer, ECIBC) to reach and maintain high
reading performances [8].

Results are better for RR at subsequent screening, as
it was consistently below the threshold of acceptability
(<5%) and had a constant trend over time. However,
stratifying by macro-area, only in the North the RR was
actually below this threshold. In particular, all the regions
of the Centre and Campania region in the South-Islands
area showed values above the acceptability threshold,
especially after 2015. The DR of malignant tumours at
first screening is higher than in subsequent screening
and in older age groups, due to the higher prevalence of
disease in this population. Analyzing PPV, as expected,
at first screening the values were not only lower than
at the subsequent ones, but also less stable. Indeed, a
decreasing trend was observed since 2015, especially
for women in the 50-54 and 55-59 age groups. While
the PPV reached the highest values in the North area,
it reached the lowest values in the South-Islands. Com-
paring the VPP trend in 2011-2019 with that recorded
in 2006-2011, a decreasing trend is confirmed overall in
both the first and subsequent examinations [11].

In Bolzano and Trento, a general improvement in
performance was observed over the period, with good
coverage and participation rates and improvements in
RR and PPV. In the Province of Trento, this was es-
pecially noticeable since 2015; in 2014, Digital Breast
Tomosynthesis (DBT) was introduced as the first level
screening test, and this may have contributed to the im-
provement of the PPV [24]. In the Province of Bolzano,
tomosynthesis is not used, but the good overall perfor-
mance can be attributed also to the presence of highly
qualified personnel who have been involved in BCSP
for years as well as in DBT screening.

Tuscany, Lombardy, Veneto and Liguria showed good
performance levels, with high coverage and stability of
PPV overtime at first and subsequent screening tests,
with slight increases in RR, except Liguria where there
was a significant reduction in RR at subsequent screen-
ing.

In contrast, in other regions such as Umbria, perfor-
mance appears to be declining, with an increase in RR
and a decrease in PPV and DR.

In the South-Islands macro-area, the snapshot result-
ing from the present analysis is partial since data from
some regions were missing. The fact that some screen-
ing programmes do not adequately collect data to es-
timate performance indicators is an issue that affects
programmes monitoring. Regional commitment should
be strengthened to address this issue, in accordance
with Italian National Prevention Plan 2020-2025 that
foresees an improvement of regional screening net-
works [25]. The complete and timely provision of data
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is crucial to monitor the delivery of the LEAs and to
ensure a high level of quality in healthcare. In several
regions (i.e., Campania, Tuscany, Lombardy, Puglia)
regional implementation projects of a unique screen-
ing software are being carried on. Those systems may
be useful to improve the collection and transmission
of data by screening managers in a more efficient and
timely manner.

In this analysis, RR and PPV trends suggest an “ero-
sion” of screening programmes performance in many
Italian regions. This issue may arise from several causes.
In recent years, resources for screening programmes
have not been adequately allocated, and, at the same
time, quality requirements are increasingly defined
and stringent. Moreover, the lack of adequate recruit-
ment, replacement and training policy for screening
health professionals may create conditions that weaken
the performance of BCSPs. The adequate training of
staff dedicated to screening would become a priority to
improve programme performances, patient safety and
tackling defensive medicine, as well as ensuring equity.
This issue has also recently been exacerbated by the de-
ployment of screening staff to manage the pandemic
emergency [26, 27].

Indeed, this paper analysed data up to 2019. As
highly debated, the pandemic crisis had an impact on
screening invitation coverages and tests’ execution and
also on invited people’s propensity to participate to or-
ganized screening programmes in Italy (for mammog-
raphy screening some estimates show 15% lower) [26,
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Abstract

Introduction. A case study is reported on anti-motion sickness transdermal patches sold
in the Internet, claiming to contain only natural ingredients but, actually, containing
undeclared medicinal active substances.

The visual inspection of the samples evidenced many inconsistencies in secondary and
primary packaging, missing of various legal information and a non-compliant “CE” mark.
Methods. The qualitative analysis was performed by liquid chromatography - high reso-
lution mass spectrometry and the quantitative by liquid chromatography with diode ar-
ray detector.

Results. The analyses evidenced the presence of the antihistaminic drug Diphenhydr-
amine and of other active substances (Capsaicin, a transdermal absorption enhancer,
and Diclofenac in traces, probably a contaminant from other productions of the same
plant). Moreover, the presence of several trace elements, including those potentially tox-
ic to humans, was assessed by ICP-MS analysis.

Conclusions. The case discussed is a new case of “medicines in disguise” never reported
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in literature, and shows the presence of tangible risks for public health.

INTRODUCTION

Motion sickness is a common disturbance occurring
in healthy people when they travel by car, plane, boat or
train. This syndrome is thought to be caused by discor-
dant signals coming from the vestibular and the visual
systems [1, 2]. Several antiemetic drugs have been stud-
ied since the early 1940s, and since 1976 anticholinergic
drugs and antihistamines (mainly acting as histamine
H1 receptor antagonists and, sometimes, muscarinic
receptor antagonists) were identified as excellent anti-
emetics. Diphenhydramine is an example of antihista-
mine drug also effective to prevent and treat nausea,
vomiting and dizziness caused by motion sickness. This
drug has been marketed as antihistaminic since 1946
but its antiemetic properties, which made it useful in
the treatment of motion sickness, were discovered three
years later, in 1949 [3]. As a H1 receptor antagonist, it

can cause somnolence and sedation as side effects. To
avoid these side effects, Dimenhydrinate, a combina-
tion drug of Diphenhydramine and 8-Chlorotheophyl-
line, a stimulant drug and derivative of Theophylline,
was developed. In the EU market, Diphenhydramine
is used for motion sickness only by oral administration
(tablets, capsules, gum, oral solution, dosage from 12.5
to 100 mg) and it is not recommended in young chil-
dren, in elderly or during breastfeeding [4].

For the same therapeutic indication, transdermal
patches containing Scopolamine (dosage 1.5 mg per
patch) are successfully used in the USA. Transdermal
Drug Delivery Systems (TDDS), also known as “patch-
es,” are dosage forms designed to deliver a therapeu-
tically effective amount of drug across the patient’s
skin. They were developed in the 1970s and in 1979
the Food and Drug Administration (FDA) approved a
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Scopolamine-containing patch. The therapeutic effect
of the patch usually lasts from one to seven days, de-
pending on the drug substance and the delivery system.
The technology behind the Transdermal Drug Delivery
System (TDDS) is critical to achieve good bioavailabil-
ity, uniform blood drug levels, less side effects and a
higher therapeutic effect with a lower dose compared
with other delivery systems [5, 6].

Film forming solutions of Diphenhydramine for trans-
dermal delivery have been studied [7], but in Europe no
transdermal patches containing Diphenhydramine have
been authorised by the competent authorities [8].

In the past years, the falsified medicine market has
changed and expanded to other health products, such
as food supplements, medical devices and cosmetics,
where active pharmaceutical ingredients not declared
on the label are fraudulently added [9-11]. In Europe
the Official Medicines Control Laboratories (OMCLs)
network coordinated by European Directorate for the
Quality of Medicines & HealthCare (EDQM), name
these products “medicines in disguise” [12] and invite
the Member States to control these products on the
national market with the aim of verifying the possible
presence of undeclared active ingredients. The charac-
teristic of these illegal products is that they do not claim
to contain any active ingredients, but they generally
claim to be “100% natural”. Vegetal extracts and botani-
cals used for the preparation of natural health products
such as herbal medicinal products, cosmetics or medi-
cal devices, can be naturally rich in minerals and trace
elements (metallic and non-essentials) taken up by
the plants during growth or as a result of environmen-
tal pollution from industrial and other anthropogenic
activities [13, 14]. Inorganic impurities in medicinal
products can originate from the manufacturing pro-
cess, either added intentionally (e.g., reagents, ligands,
catalyst) or resulting from contamination of raw materi-
als or equipment employed during manufacturing. The
presence of potentially toxic trace elements can be re-
garded as potential health concern for consumers’ safe-
ty that should be warranted. Regulatory guidelines such
as ICH Q3D [15] provides Permitted Daily Exposure
(PDE) limits for those impurities considered having a
higher potential safety risk (ICH Q3D).

In this study, we aimed to identify the nature and
amount of any undeclared active pharmaceutical in-
gredients and toxic metal contamination of anti-mo-
tion sickness patches labelled as medical devices and
claimed to be “herbal relief”, marketed on e-commerce
popular sites. The composition claim of these products
includes datura plant, which also suggests the potential
presence of Scopolamine as undeclared active drug sub-
stance with anti-sickness effect.

MATERIALS AND METHODS

Anti-motion sickness transdermal patches of four
different brands were bought online on popular e-com-
merce web sites. Prior to instrumental analysis, samples
were photographed and visually inspected for integrity
of primary and secondary packaging, labelling (quality
and coherence of information) and CE mark confor-
mity. Sample information are summarised in Table 1.

Batch numbers and expiry dates, where available, are
also reported in Table 1.

Identification of active medicinal substances
by liquid chromatography-mass spectrometry
quadrapole time of flight (LC-MS Q-TOF)

All solvents and reagents used were of LC-MS grade
by Sigma-Aldrich®. The presence of active medicinal
substances contained in the patches was ascertained
by liquid chromatography coupled to High Resolution
Mass Spectrometry. Specifically, a screening analysis
was carried out by a fast LC system, equipped with a
diode array detector (Mod. 1290 Infinity) and a Dual
ESI source MS Q-TOF detector, Mod. G6520B (all
Agilent Technologies, Santa Clara, CA, USA). Data
were processed with MassHunter® Qualitative Analysis
version B.07.00. Identification of active pharmaceutical
substances was obtained by MS and Auto MS/MS anal-
ysis in comparison with spectra contained in the Mass-
Hunter Forensic Toxicology Personal Compound Da-
tabase and Library (ForTox PCDL B.07.01) and then
confirmed in Target MS/MS against reference standard.

After removing the rear protective liner, each patch
was divided in two halves for extraction. One-half was
put in a small glass beaker containing 5 mL of methanol
and the other one in 5 mL of water, both under mag-
netic stirring. After three hours, the extraction medium
was analysed. The extraction was prolonged for further
6, 24 and 48 hours by adding 5 mL aliquots of fresh
solvents each time. This procedure allowed checking
solvent- and time-dependent differences in the extrac-
tion solutions. Sample extracts were diluted 1:10 with
a solvent mixture of 0.1% formic acid in water/acetoni-
trile 50:50 v/v.

Diphenhydramine hydrochloride reference standard
was purchased by Sigma-Aldrich®. Diphenhydramine
standard solution for identification was prepared in
methanol and then diluted in the same way as the sam-
ple extracts to obtain a final concentration of 0.01 mg/
mL. All samples and standard solutions were filtered
through polytetrafluoroethylene (PTFE) 0.2 pm filters
before the analysis.

Chromatographic separation was achieved on a re-
versed-phase Zorbax Extend-C18 (2.1x50 mm, 1.8 pm)
column by an in-house screening method consisting of a
15 minutes linear gradient elution from 100% of a mix-
ture containing 0.1% formic acid in water/acetonitrile
95:5 v/v to 100% of a mixture containing 0.1% formic
acid in water/acetonitrile 5:95 v/v. After the gradient,
the system comes back to the initial condition in 1 min-
ute and then remains in this condition for 4 minutes.
Flow rate was 0.4 mL/min and the injection volume was
1 pL. Column temperature was set to 35 °C and the
autosampler was thermostated at 15 °C.

MS analyses were carried out in both positive and neg-
ative ions mode; Auto MS/MS analysis was performed
only in positive mode, since preliminary screening in
MS mode did not show significant chromatographic
peaks in negative mode. Finally, the presence of active
medicinal substances was confirmed by Target MS/MS
analysis by means of reference standards (purchased
by Sigma-Aldrich®) in positive mode. MS parameters
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Table 1

Composition

Notes on Batch
number/expiry
date

Batch number/
expiry date
(numbers are
reported as in
the samples)

Presence of CE/
FDA Mark

Inconsistencies
and claims

Manufacturer/
Brand

Motion Sickness Patch 1

The abtract safflower, tall
gastrodia tuber, sanchi,
hairy datura flower, pinellia
tuber, obtuseleaf cinnamon
bark, frankincense, dahurian
angelica root, borneol, etc.

Inconsistency between the
batch number and expiry
date reported in primary
and secondary packaging.
Patches with different
batch number/expiry date
are in the same box

Lot. No.20181202/
Exp.:20211001 and Lot.
No.20181002/Exp.:20211201
in the same packaging
but on the secondary
packaging is reported:
EXPIRY DATE: 01/AUG/2021

“CE Certified by European
Standard”and “FDA"
marks are reported on the
packaging. “CE" mark is
counterfeit!

The number of patches
reported on the secondary
packaging is inconsistent
with the real number
“Long effect: 72 hours”
“Safe and Effective”

The name of the
Manufacturer is slightly
different from the name
reported in the logo.

No information on the
Country and address of the
Manufacturer

Motion Sickness Patch 2

The abstract of safflower,
tall gastrodia tuber, hairy
datura flower, pinellia tuber,
obtuseleaf cinnamon bark,
dahurian angelica root,
frankincense, borneol, etc

Batch number and expiry
date are not reported

Secondary packaging is

in English, in the primary
packaging pictograms and
ideograms are reported
Long effect: 72 hours
Warnings include “not used
by pregnant woman and
kids under aged 4".

“No side effects”

The Brand reported in the
secondary packaging is
different from that reported
in the primary packaging.
No information on the
Manufacturer name and
address

1"CE"marking does not respect the distance between C and E of the original mark.

Results of the visual inspection on the primary and secondary packaging of patches

Motion Sickness Patch 3

Anti-sticking paper, matrix
(the abstract of safflower,
tall gastrodia tuber, sanchi,
hairy datura flower, pinellia
tuber, obtuseleaf cinnamon
bark, frankincense, dahurian
angelica root, borneol and
medical pressure-sensitive
adhesive), non-woven fabric

Batch number is reported
as a date

Lot No: 2018.12.16
Exp:2021.12.15

The packaging reports
“100% herbal relief".

Long effect: 72 hours
Warning includes “one/two
patches for time”and “not
used by pregnant woman
and kids under aged 4”.

No information on
the address of the
Manufacturer

Motion Sickness Patch 4

The abstract of safflower,

tall gastrodia tuber, sanchi,
hairy datura flower, pinellia
tuber, obtuseleaf cinnamon
bark, frankincense, dathurian
angelican root, borneol, etc

Batch number is not
reported (only two
sequences of numbers are
reported, probably related
to the Manufacturing date
and Expiry date)

20190702
20220701

A“CE European Standards”
mark is on primary
packaging. “CE"mark is
counterfeit!

Absence of secondary
packaging.

Long effect (inconsistency:
48 reported in one face and
72 hours in the other one
of the sachet)

No information on the
Manufacturer name,
address and Country of
production. Only a logo is
reported

were: Fragmentor 100 V, Nitrogen temperature 300 °C,
Drying gas 10 L/min, Nebulizer 40 psig, VCap 4000
V. Collision offset voltage (in Auto and Target MS/MS
experiments) was 20 V. In Auto MS/MS experiments,
the maximum precursors for cycle were 3. Mass range
was 100-1200 Da in MS analysis and 50-1200 Da in
MS/MS analysis.

Quantitative analysis of targeted active medicinal
substances

All solvents and reagents were of high performance
liquid chromatography (HPLC) grade. At least two
patches of each sample were analysed. Samples extrac-
tion was optimised as follows: after removing the rear
protective liner, each patch was cut in many parts (at
least 5) and placed in a small glass beaker (closed with
a petri disc) containing 10 mL of methanol. Two small
magnetic stirring bars were used to prevent sticking of

the patch on the bottom and the walls of the beaker, and
to increase the solvent-patch surface contact. The solu-
tion was stirred for three hours, then the extraction me-
dium was collected and analysed for the quantification
of Diphenhydramine and Diclofenac (when detected).
The same extraction procedure was repeated until the
chromatographic signal of the analytes was negligible,
i.e., at increasing times up to at least 72 hours (3, 6, 24,
48, 72 hours). For extracts containing higher quantity
of Diphenhydramine (milligrams), the quantity of sol-
vent added was increased up to 50 mL, to obtain the
complete extraction from the patch.

The quantitative determination of Diphenhydramine
and Diclofenac that had been previously identified in
patches, was performed by an Agilent HPLC 1100
series equipped with a diode array detector (mod.
1260 Infinity). HPLC method for quantitative assay
of Diphenhydramine was the one described in Euro-
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pean Pharmacopoeia Diphenhydramine hydrochloride
monograph for the determination of related substances
[16] with slight modifications. Briefly, Diphenhydr-
amine was eluted in isocratic conditions with a mobile
phase containing 35/65 v/v acetonitrile/potassium dihy-
drogen phosphate buffer (5.4 g/L at pH = 3.0) (A) for
8 min as prescribed, then a gradient step, up to 90/10
v/v acetonitrile/mobile phase A, was added to elute
potentially interfering molecules observed during LC-
MS screening analysis. Chromatographic column was
a Symmetry C8 250 x 4.6 mm, 5 pm particle size, the
flow rate was 1.2 mL/min, detection wavelengths were
at 220 and 254 nm, and the injection volume was 10
pL.
HPLC method for quantitative determination of Di-
clofenac was obtained from literature [17] Chromato-
graphic separation was performed with an isocratic elu-
tion (methanol: phosphate buffer pH 2.5 70:30 v/v) and
UV detection at 275 nm by using a Zorbax RX C8, 150
mm x 4,6 mm, 5 pm particle size column. Flow rate was
1 mL/min and the injection volume was 20 pL.

Trace elements analysis

Sample manipulations were carried out in clean room
conditions under a laminar flow box (Spetec GmbH,
Erding, Germany). Analytical grade HNO, 67% w/w
(Romil, Cambridge, UK), H,0O, 30% w/w (Romil,
Cambridge, UK) and HF 40% w/w (PanReac, Barce-
lona, Spain) were used for sample digestion. Ultrapure
water obtained by a Milli-Q system (Zeener UP 900
Water Purification System, Human Corporation, Tex-
as, United States) was employed for sample prepara-
tions and dilutions. Certified stock solutions of 1000
mg/L As, Co, Cr, Cd, Cu, Mo, Pb, Ni, Rh, Sb, T, Zn,
and Rh (as internal standard) (High-Purity Standards,
North Charleston, South Carolina, United States) were
used to build the calibration curve for total elements’
quantification by inductively coupled plasma mass
spectrometry (ICP-MS). All standard solutions were
daily prepared by diluting the stock solution in 1% v/v
HNO,. Complete sample dissolution was accomplished
by mean of high temperatures and microwave irradia-
tion system with mixtures of HNO,, H,O, and small
amounts of HF, added in order to ensure complete
sample decomposition. From 0.05 to 0.2 g of protective
liner-free samples were digested by closed vessel micro-
wave system (UltraWAVE, Milestone, FKV, Bergamo,
Italy) with 1 mL H,O + 3 mL HNO, + 1mL H,0, +0
SmL HF using the following temperature program: up
to 85 °C (ramp 20 °C/min) and stabilization for 8 min;
up to 145 °C (ramp 20 °C/min) and stabilization for 5
min; up to 200 °C (ramp 22 °C/min); hold at 200 °C for
20 min before cooling down. Each sample was digested
in duplicate and digestion blanks were run in parallel.

Determination of total elements content was carried
out by a NexION 350D ICP-MS (Perkin-Elmer, Shel-
ton, CT, USA) equipped with a Meinhard micro nebu-
lizer, a quartz cyclonic spray chamber and Pt cones. The
instrument operated at 1600 W in standard mode with
Argon as carrier gas and in collision mode (KED) with
He (purity 4.9, Sapio, at 4.1 ml/min) filling the cell. An-
alytical masses were as follows: 7As, »Co, 11Cd, 12Cd,

wCd, 8Cu, sCu, Mo, Mo, 206Pb, 207Ph, 208Ph, 121Sh,
123Sh, 203T], 205T] in standard mode and 5Cr, 5Cr, Nj,
N1, ¢Zn, sZn in KED mode. The ICP-MS measure-
ment conditions were optimized daily to provide the
highest intensity using standard built-in software proce-
dures (Syngistix for ICP-MS, Version 2.3). Quantitative
measurements were catried out using the standard addi-
tion approach (calibration range 1-50 pg/L). Digestion
blanks were analysed in parallel with samples belonging
to the same analytical batch. The final concentration of
the chemical elements was obtained by subtracting the
blank signal to the sample signal for each analyte.

Due to the lack of suitable certified reference materi-
als, the trueness of the measurements was evaluated by
spiking samples with known amounts of analytes. The
recovery rates turned out to be satisfactory, ranging
from 91.6% to 116.9%.

Instrumental limits of detection (LDs) were calcu-
lated following the 30 criteria, and were in the range
0.008-0.28 pg/e.

RESULTS
Visual inspection

All the samples consisted of round brown patches
of variable diameters (20 mm Patches 1 and 3, 30 mm
Patches 2, 4) contained in sachets as primary packag-
ing. Sachets (10, 20 or 30) were contained in a card box
(secondary packaging) except for sample “Patch 3” that
was sold with no secondary packaging. All the sachets
were intact. All the information were reported on the
sachet and on the card box, when available. No leaflet
was included for all samples. Descriptive information
was reported in narrative form in English language,
except for sachets of Patch 2 that reported only picto-
grams and ideograms. The composition reported on the
label is given in Table 1, for each patch. The same ingre-
dients were listed for all samples, with few differences in
the description of Patch 3. All the samples reported the
same indications: “relieve the vomiting, nausea, dizzi-
ness, anorexia, and other symptoms resulted from sick-
ness of cars, ships, airplanes, trains and other means
of transport”. Instructions of use were the same for all
the samples: site of application abdomen or behind one
ear, ten minutes before the travel, long lasting 1-3 days.
Patch 1 requires using one patch per time. Patch 3 one/
two patch per time, “according to your body condi-
tions”. Warning sentences are quite different: Patch 2
and 3 reported the same peculiar indications: “Not used
by pregnant women and kids under aged 4” and “Not
recommended to use by poorly surgery body”.

Visual inspection of the samples highlighted many
anomalies in the labelling, suggesting an illegal pro-
duction. Punctuation and grammatical/translation er-
rors (e.g., “abstract” — instead of extract — “by poorly
surgery body”); no botanic names were reported in the
declared composition, so it was impossible to assess ex-
actly the characteristics of the extracts used; in some
patches (specifically, 1-3) the list of ingredients ended
with “etc.”.

The results of the visual inspection showed that many
legal information, such as the name of the Manufac-
turer (absent in two cases) and the Manufacturer’s ad-
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dress (absent in all cases) were missing on the packag-
ing. Inconsistencies concerning the number of patches
contained in the box or between the batch number
and expiry date reported in the primary and secondary
packaging were observed, suggesting poor control dur-
ing manufacturing or a potential risk of falsification. In
one case (Patch 4) the secondary packaging (card box)
was different from that reported in the primary one.
Moreover, the “CE” mark, which means “European
Conformity”, was followed by the definition “Certified
by European Standard” or “European standards” and in
one case the mark was evidently false (the typographic
font of C and E and the distance between them did
not comply with the law requirements) [18]. Figure 1
reports the photographic image of the patch with em-
phasis on inconsistencies.

Identification of active medicinal substances by LC-
MS Q-TOF

MS qualitative analysis showed the presence of Di-
phenhydramine and its related impurity desmethyl-
diphenydramine (Eur. Ph. Impurity A) in all patches.
Moreover, in three patches (Patch 1, 2 and 3) the pres-
ence of Diclofenac was also detected. Diphenhydr-
amine and Diclofenac identification was confirmed by
MS/MS in comparison with a commercial reference
standard. Figure 2 shows (for Patch 1) the extracted
ion chromatographic peak, the mass spectrum and the
Auto MS/MS spectrum (reporting the match in data-
base for the identification of Diphenhydramine). Other
undeclared constituents, such as Capsaicin and Dihy-
drocapsaicin were found in Patch 2 by Auto MS/MS
analysis, with a high identification score with spectral

database, suggesting cross-contamination problems in
production. Ultimately, the presence of Scopolamine,
that was suspected to be contained in the patch as an
undeclared active drug substance with anti-sickness ef-
fect, was not confirmed by the results obtained.

Quantitative analysis of targeted active medicinal
substances

Quantitative extraction was a critical point due to a
very low patch-to-patch reproducibility, not only among
patches of different batches, but also among patches of
the same lot. Quantities lower than milligrams/patch of
Diclofenac were found, probably due to contamination
related to non-GMP compliant manufacture of differ-
ent kind of products. On the other hand, a content of
Diphenhydramine, ranging from 0.5 mg to 3 mg per
patch was found. The results of the quali-quantitative
analysis showed higher quantities of Diphenhydramine
in Patch 3 and Patches 2 than in Patch 1 and Patch 4.
It should be noted that for Patch 3 a 72-hour time-point
was not sufficient to obtain negligible chromatographic
signal of Diphenhydramine. Notwithstanding the ex-
traction time was extended up to 210 hours, a steady
state could not be reached and quantities in the order
of milligrams were still recovered.

Determination of total elements content

Results obtained for total elements content are de-
picted in Table 2, where the mean value and the stan-
dard deviation (SD) associated with the instrumental
measurements and digested samples (n = 4) is reported
for each analyte.

Three groups of elements were considered accord-

Figure 1

Photographic image of a patch with emphasis on inconsistencies reported in the paper.
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Figure 2

Extracted ion chromatographic peak of Diphenhydramine (panel A), mass spectrum of Diphenhydramine (panel B) and Auto MS/
MS spectrum reporting the match in database for the identification of Diphenhydramine (panel C) of a sample of Patch 1.

ing to their ICH classification [15]: class 1 comprising
known human toxicants such as As, Cd, Pb; class 2 in-
cluding elements generally considered as route-depen-
dent human toxicants such as Ni, Co, Tl and class 3
with all the other elements.

All samples showed low but detectable concentra-
tions of As, Cr, Cu, Mo, Pb, Ni, Zn, Sb; on the other
hand, Tl was systematically below the LD in all the anal-
ysed samples, Cd was below LD in two out of four sam-
ples and Co was below LD only in sample 2. The lowest

detected amount of As (0.02 pg g), Cr (0.66 pg g),
Cu (0.45 pg g1), Mo (0.05 pg g1) and Pb (0.13 pg g),
were found in sample 2, Ni (0.38 pg g1), Zn (4.96 ng
g1) and Cd (0.037 pg g!) in sample 4, Sb (42.5 pg g1) in
sample 1 and Co (0.09 pg g1) in sample 3, respectively.
The overall elements content in samples followed the
order 1~3 >4>2 for class 1, 1~4 >3~2 for class 2, and
2>4>3>1 for class 3, mainly due to the contribution of
Sb (42.5-128.2 pg g1). The results highlight elemental
concentration range in samples from different suppli-

|\
ORIGINAL ARTICLES AND REVIEWS . . . %1



260

Maria Cristina Gaudiano, Paola Bertocchi, Daniela De Orsiet al.

.I;ai;:?bition of trace elements and dermal exposures calculated according to ICH in transdermal systems selected for this study
PDE Sample Patch 1 Sample Patch 2 Sample Patch 3 Sample Patch 4
ug day- ug g’ Mg day ug g g day- Mg g g day- Mg g g day-
As 15 0.208+0.012 0.019 0.021+0.001 0.002 0.187+£0.019 0.012 0.103+0.003 0.017
Co 50 0.728+0.021 0.066 <LD NA 0.089+0.006 0.006 1.298+0.024 0.214
Cr 11000 0.642+0.015 0.058 0.664+0.014 0.060 1.850+0.099 0.117 0.776+0.012 0.128
Cd 5 0.043+0.002 0.004 <LD NA <LD NA 0.037+0.001 0.006
Cu 3000 0.808+0.049 0.073 0.450+0.029 0.040 0.520+0.023 0.033 0.801+0.056 0.132
Mo 3000 0.176+0.004 0.016 0.052+0.001 0.005 0.114+0.001 0.007 0.039+0.002 0.006
Pb 5 1.986+0.075 0.179 0.133+0.007 0.012 2.153+0.086 0.136 1.731£0.087 0.286
Ni 110 0.569+0.021 0.051 0.772+0.065 0.069 0.619+0.054 0.039 0.381+0.008 0.063
Sb 1200 53.40+3.03 4.81 128.2£9.12 11.54 78.47+2.28 494 96.92+2.68 15.99
Tl 8 <LD NA <LD NA <LD NA <LD /
Zn NA 8.68+0.52 NA 36.35%1.76 NA 8.03+042 NA 4.96+0.24 /

NA: not applicable; LD: limits of detection. ICH: International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use.

ers (1-4) spanning a 10-30 fold variation range within
elements of class 1, a 4-15 fold range for class 2, and a
narrower 2-7 fold range for elements of class 3.

DISCUSSION
Undeclared active ingredients

Anti-motion sickness patches claiming only natural
ingredients and freely marketed on e-commerce web
sites, actually contain active drug substances unde-
clared on the label. Visual inspection showed many in-
consistencies and errors in the labelling, indicating signs
of a potential falsification or at least very poor quality
in production. Appearance of all the patches was very
similar, labels reported the same composition and often
the same typing errors. All the analysed patches con-
tained Diphenhydramine: after over 72 hours extrac-
tion Patch 3 still contained measurable quantities of
Diphenhydramine suggesting a different matrix able of
a longer lasting action; three patches showed low quan-
tity of Diclofenac, suggesting a cross-contamination
due to a non-GMP manufacture of different products;
Capsaicin was identified in Patch 2.

Diphenhydramine is an antihistamine with anti-
cholinergic and sedative effects. Commercial medici-
nal products containing Diphenhydramine are legally
placed on the market as tablets, capsules, oral solutions,
intramuscular or intravenous injections or pharmaceu-
tical forms for topical use (creams) whereas there are
not transdermal patches containing Diphenhydramine
authorised in the EU. The authorised dosage of Di-
phenhydramine for oral use for motion sickness ranges
from 12.5 to 100 mg in the EU. It is well known that
transdermal patches require even lower dosages to
achieve a therapeutic effect [5]. Medicines containing
Diphenhydramine are contra-indicated in people with a
specific hypersensitivity to Diphenhydramine and simi-
lar antihistamine molecules, in pregnancy and during
breastfeeding, in patients with glaucoma and in people
taking antidepressant drugs. Diphenhydramine has
additive effects with alcohol that may jeopardise con-

sumers health if they are not properly informed [19].
Capsaicin found in Patch 2 is an active medicinal sub-
stance generally used as topical analgesic and as patch
in the treatment of neuropathic pain [20, 21]. Further-
more, its properties to promote skin permeability in
transdermal drug delivery were reported [22]. The Eu-
ropean Pharmacopoeia contains monographs for “Cap-
sici fructus” and “Capsicum Oleoresin”. The European
Scientific Cooperation on Phytotherapy (ESCOP) has
classified “Capsici fructus” as an herbal medicinal prod-
uct. According to the outcome of the Manual of Bor-
derline “a plaster with Capsaicin may not be qualified
as a medical device” [23]. The undeclared presence of
active pharmaceutical ingredients in patches claimed to
contain only natural ingredients makes these products
dangerous to health. Furthermore, transdermal patch is
a sophisticated drug delivery system, which is difficult
to formulate. It requires specialized manufacturing pro-
cess/equipment to meet specific pharmacological and
functional characteristics. The uncontrolled production
of transdermal patches does not ensure these charac-
teristics, leading to a device that could release the ac-
tive substance too fast or, on the contrary, too slow, or
leading to a rapid degradation of the active ingredient
due to interaction with the patch matrix. Finally, in this
formulation the choice of a non-toxic adhesive matrix
that is suitable for dermal use should be carefully evalu-
ated. In products freely marketed, these characteristics
are not controlled and can cause allergic reactions and
pose a health hazard.

Trace elements

Vegetal extracts and Botanicals used for the prepara-
tion of herbal medicinal products, cosmetics or medical
devices can be rich in trace elements [24]. The distri-
bution tendency of trace elements, specifically those
of class 1 and 2, in the samples selected for this study
cover a wide range of concentration notwithstanding a
similar composition claimed on the product label. As
pointed out in the visual assessment, the samples se-



ILLEGAL MEDICAL DEVICES CONTAINING ACTIVE PHARMACEUTICAL INGREDIENTS

lected for this study are characterized by inadequate
or incomplete description of composition; therefore,
exact taxonomic botany of components could not be
ascertained. Possible explanations of the distribution
tendency might be related to different plant origin,
environmental factors [25] and production processes,
including adulteration with active pharmaceutical in-
gredients. Trace elements and metals can in fact be
regarded as impurities in pharmaceutical industry
originating from elements intentionally added (e.g.,
reagents, ligands catalyst) or not intentionally added
(e.g., contamination originating from the manufactur-
ing equipment or raw materials) to the products [26,
27]. Over the last decades, trace elements have been
studied in natural health products where undeclared or
excessive active pharmaceutical ingredients were found
[27, 29-31]. As (14.6 ppm), Pb (1.05-75 ppm), Cd
(0.24-39 ppm), Ni (2.33-45 ppm), Cr (1.68-110 ppm),
Cu (0.24-28 ppm), Mo (2.56-45.2 ppm) Tl (0.037-2.07
ppm), and Co (0.038-9.55 ppm) were found at higher
levels than those found in the present study, but none
of these investigations specifically focused on transder-
mal systems. On the other hand, Zn levels (13-80 ppm)
were comparable whereas Sb concentrations (0.79-2.13
ppm) were considerably lower than those found in this
study, likely due to the possible contribution of the non-
woven substrate used for the production of the trans-
dermal system [31, 32].

Provisional safety assessment

ICP-MS results were used to carry out a safety as-
sessment for each sample calculating dermal exposure
by assuming the use of one or two patches per time, as
per indications on the label. Due to the presence of the
active pharmaceutical ingredients Diphenhydramine
and Diclofenac among others, the selected samples
were regarded as medicinal products [33]. Therefore,
the assessment was carried out following the principles
of ICH Q3D guideline set out under the EU pharma-
ceutical legislation. Health based exposure limits are
expressed as permitted daily exposure (PDE, mg/day)
for all the studied elements. Element specific dermal
PDEs were established by Bouvier et al. based on the
oral PDEs set in ICH Q3D [34, 35]. Results are pre-
sented in Table 2. Dermal absorption of trace elements
is typically low and dependent upon the properties of
the skin, the anatomical site, the physical-chemical
properties of the mixture and the characteristics of the
application [13, 14, 36, 37]. The highest estimated daily

exposures were found for Sb (Class 3) and Pb (Class
1), however for all samples the calculated cutaneous
concentrations were below 10% of the estimated PDEs.
Among the studied elements, nickel, cobalt, and
chromium are the most important contact human al-
lergens, with nickel representing the leading contact al-
lergen in most industrialized countries worldwide [38,
39]. Samples were evaluated for sensitization from Ni
and Co, according to the approach developed by Lim et
al. based on sensitization quantitative risk assessment
[37]. For Chromium the sole PDE was considered ap-
propriate (ICH). Therefore, transdermal systems were
treated as leave-on cosmetic products and only single
mineral exposure was considered. Dermal sensitization
is a threshold-based phenomenon [40, 41], the % con-
centration of elements in a product type is acceptable
if the Consumer Exposure Level (CEL) is lower than
the Acceptable Exposure Level (AEL) [37]. The assess-
ment reported in Table 3 shows that AEL/CEL ratios
were higher than 1, therefore the compounds were not
indicative of a potential skin sensitizer. It is important
to stress that this study only provides a snapshot of el-
emental levels in a limited number of samples that may
not reflect the elemental content variability of trans-
dermal systems. Actually, the assumptions made in this
study for transdermal systems may represent a source of
uncertainty to the proposed assessment. A more refined
exposure assessment taking into account other sources
of exposures (e.g., food) or the study of combined ex-
posure to chemical sensitizers, is also recommended,
specifically for children and other vulnerable groups.

CONCLUSIONS

This case study concerning falsified anti-motion sick-
ness transdermal patches, proved for the first time that
these products, claiming only natural ingredients and
freely marketed on commercial web sites, actually con-
tain active drug substances. These products are claimed
as medical devices and some of them reported a fal-
sified CE mark on the packaging. All of the analysed
products reporting only natural ingredients and claim-
ing to be “100% natural relief” in the composition con-
tained some milligrams per patch of Diphenhydramine,
an active medicinal substance. Transdermal patches
containing Diphenhydramine are not authorised in the
EU. Therefore, it is not possible to know whether the
quantity of Diphenhydramine found in the patches can
have a therapeutic effect, but Diphenhydramine was
considered a candidate for non-invasive transdermal

Table 3
Sensitization assessment for Ni and Co
Ni Co
CEL (ug/cm?/day) AEL* (ug/cm?)  AEL/CEL CEL (ug/cm?/day) AEL* ug/cm? AEL/CEL
Sample Patch 1 4.1E-03 1.34 328 5.2E-03 1.04 199
Sample Patch 2 2.5E-03 134 545 2.0E-03** 1.04 530
Sample Patch 3 3.1E-03 134 432 4.5E-04 1.04 2329
Sample Patch 4 2.2E-03 1.34 602 7.6E-03 1.04 137

*Reported on Lim et al,, 2018 [37]. **LD/2 was used for calculation. LD: limits of detection. CEL: Consumer Exposure Level; AEL: Acceptable Exposure Level.
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delivery system [7]. Overall, patches sampled in this
study can actually be considered “medicines in dis-
guise” freely marketed on the internet and represent a
potential health risk to end-users - including children
over 4 — targeted with one or two patches per time for a
long time (1-3 days) according to the label indications.
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Abstract

Introduction. Over the last few decades in Italy, we observed a substantial reduction in
conventional tobacco cigarette consumption, the introduction of electronic cigarettes (e-
cigarette) in 2010, and the launch of heated tobacco products (HTP) in 2015.
Methods. We investigated novel products, i.e. e-cigarettes and HTP, use in Italy in 2018-
2021 using data from the cross-sectional annual PASSI (Progressi delle Aziende Sanita-
rie per la Salute in Italia) survey conducted in representative samples of adults aged 18-
69 (overall n = 101,458). We compared characteristics of conventional cigarette smokers
with those of novel product users.

Results. A stall in e-cigarette use at around 2.4% and a three-fold increase in HTP use
from 0.5% in 2018 to 2.5% in 2021 were recorded, with around 60% of e-cigarette users
and 70% of HTP users who kept on smoking conventional cigarettes. Around 86% of
smokers did not use novel products at all. Novel products use among former smokers
was more likely in younger e-cigarette with no nicotine users, whereas older users of both
novel products were less able to completely shift to an exclusive use.

Conclusions. After 10 years from the introduction of e-cigarettes and 5 years from that
of HTP, the majority of smokers in Italy were still loyal to conventional tobacco cigarettes,
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and more than half of novel product users kept on smoking conventional cigarettes.

INTRODUCTION

Tobacco smoking was the second leading risk factor
for premature death and disability worldwide in 2019 ac-
counting for 8.71 million deaths [1]. However, the last
decades have seen a substantial expansion and strength-
ening of tobacco control initiatives, following articles
outlined in the World Health Organization Framework
Convention on Tobacco Control (WHO-FCTC) and
the 25x25 non-communicable disease (NCD) targets.
As a result, a substantial reduction in tobacco use was
recorded over the last few decades, at least in high-in-
come countries [1]. Recently, novel products have been
introduced into the market, including electronic ciga-
rettes (e-cigarettes) and heated tobacco products (HTP).
Their popularity and use grew rapidly worldwide [2], also
thanks to their aggressive promotion, with claims that
they were less harmful than conventional cigarettes [3].

Long-term health consequences of these novel prod-
ucts are still largely unknown [3]. Recently, an Austra-
lian report highlighted the lack of evidence to conclude
that e-cigarettes are not dangerous [4]. Moreover, a
recent article suggested that combining smoking with
e-cigarette use did not reduce cardiovascular events [5].
However, there is still a huge debate in the scientific
community as to whether e-cigarettes can be consid-
ered a technology to help smokers to quit and provide
a safer alternative to cigarettes [3], or a tool that will
allow the tobacco industry to subvert policies, renor-
malize smoking and new smokers [6, 7]. Notwithstand-
ing that the debate is not over, Australia from October
2021 banned e-cigarettes because of the significant in-
crease in young people.

Due to the alleged reduced harm, novel products
obtained fiscal and regulatory benefits compared to
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conventional cigarettes in most high-income countries
[6]. In 2014, however, the European Union introduced
the Tobacco Products Directive, which included re-
strictions to advertising and mandatory warnings on
e-cigarette products containing nicotine [8]. In addi-
tion, in 2018, the eighth session of Conference of the
Parties stated that HTP meet the definition of tobacco
products under FCTC, thus the full range of policy and
regulatory measures contained in the WHO-FCTC ap-
ply to HTP [9].

E-cigarettes have been introduced into the Italian
market in 2010 and HTP since the end of 2015. Data
from a series of cross-sectional surveys conducted annu-
ally on representative samples of around 3,000 Italians
aged >14 years showed that e-cigarette users increased
form 1.2% in 2013 to 2.1% in 2017-2019, while HTP
users were 1.1% in 2019 [10]. Moreover, data from
the ongoing Italian behavioural risk factor surveillance
system PASSI (Progressi delle Aziende Sanitarie per la
Salute in Italia) showed the use of e-cigarettes as a quit-
ting tool, with one out of ten smokers who attempted to
quit in 2014-2015 using e-cigarettes [11].

The aim of this study is to use PASSI data to provide
updated estimates of e-cigarette and HTP use in Italy in
2018-2021 and to compare characteristics of convention-
al cigarette smokers with those of novel product users.

METHODS

The PASSI surveillance system is a cross-sectional
survey carried out annually on a sample of the Italian
population aged 18-69 years. A random sample is ex-
tracted from the lists of residents in each Local Health
Unit (LHU), stratified by sex and age group (18-34,
35-49, 50-69 years) based on the proportion of popu-
lation in each stratum, obtaining annual estimates of
the main variables at LHUs level with an acceptable
precision. The survey collects information on a wide va-
riety of health-related and behavioural topics along with
demographic and socio-economic data. Informed con-
sent was obtained from all participants. More details on
methodological issues related to PASSI data collection
have been described elsewhere [12].

For the present analysis we included data from the
2018-2021 PASSI surveys, comprising 139 Italian
LHUs and 101,458 interviews (around 31,600 per year
in 2018-2019, 16,361 in 2020 and 22,000 in 2021). We
collected information on e-cigarettes, HTP and conven-
tional tobacco cigarettes use, together with demograph-
ic and socio-economic characteristics.

We defined current e-cigarette users or current HTP
users as respondents who declared to use nicotine or
non-nicotine e-cigarettes or HTP on the date of the
interview, respectively; current cigarette smokers as re-
spondents who smoked at least 100 cigarettes in their
lifetime and smoked in the last 30 days; former smok-
ers as respondents who smoked at least 100 cigarettes
in their lifetime but were not current smokers; never
smokers as those who smoked less than 100 cigarettes
in their lifetime; dual users as respondents who used
e-cigarettes or HTP and kept on smoking conventional
cigarettes. The present analysis included 24,508 current
smokers, 17,779 former, and 59,092 never smokers.

Proportions were estimated by taking into account for
the survey design using the Taylor series method for vari-
ance estimation and by assigning each record a probabil-
ity weight equal to the inverse of the sampling fraction
in each LHU stratum [12]. A Poisson regression model
with robust variance was used for estimating prevalence
ratios (PR) of e-cigarette or HTP use according to select-
ed demographic, socio-economic and smoking charac-
teristics. Interactions between age and economic status,
smoking status and education were evaluated.

All the analyses were carried out using Stata 17 soft-
ware.

RESULTS

In 2018-2021, e-cigarette users (with or without nico-
tine) stalled around 2.4% in the overall population and
4.0% among former smokers. Among current smokers,
nicotine and non-nicotine e-cigarette users stalled re-
spectively around 4.4% and 1.7%, with a slight increase
from 2020 to 2021 in nicotine e-cigarette. On the other
hand, among never smokers e-cigarette with nicotine
increased from 0.1% in 2018 to 0.4% in 2021, and HTP
users increased from 0.5% to 2.5% among total popula-
tion, from 1.5% to 7.8% among current smokers, from
0.7% to 2.8% among former smokers, and from 0.0% to
0.3% among never smokers (Figure 1).

Most novel product users were dual users: in 2021
the proportion of dual users was 59.4% (=1.0% / [1.0%
+0.7%]) among nicotine e-cigarette users, 48.7% among
non-nicotine users (= 0.4% / [0.4% + 0.4%]), and 73.4%
among HTP users (= 1.8% / [1.8% + 0.7%]). Moreover,
most smokers (in 2021 86.3% = 20.5% / [20.5% + 1.0% +
0.4% + 1.8%]) kept on exclusively smoking conventional
cigarettes (Figure 2). Interestingly, e-cigarette (non-nico-
tine and nicotine) and HTP users among never smokers
increased from 6.1% in 2018 to 12.0% in 2021.

Models stratified by age class for e-cigarette or HTP
use were estimated due to a significant interaction be-
tween age and smoking status in both models (model
for e-cigarette use: p <0.001; HTP use: p = 0.0193). E-
cigarette users aged 18-34 and 35-49 years were more
likely to be males than females. Both e-cigarette and
HTP users older than 35 years were more likely to report
high education level. Moreover, both e-cigarette users
aged 50-69 years and HTP users among respondents of
all ages were less likely to be former smokers compared
to current smokers. Users among never smokers were
very few (Table 1). By analyzing separately e-cigarette
use with or without nicotine (data not shown) former
smokers aged 18-34 years were more frequently users
without nicotine compared to current smokers, whereas
among respondents aged 35-69 years users with nico-
tine were less likely to be former smokers.

DISCUSSION

Our findings on a slight decrease in prevalence of
conventional cigarettes, a stall in prevalence of e-ciga-
rette users, and an increase in HTP users were in broad
agreement with data observed in a series of repeated
representative surveys of Italian adults [10]. Moreover,
the substantial increase in HTP use is consistent with
sales data: the proportion of HTP sales on total tobac-
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Prevalence of current electronic cigarette (e-cigarette) or heated tobacco products (HTP) use in the total population and by smok-
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Prevalence of tobacco cigarette, electronic cigarette and heated tobacco products (HTP) use by years, PASSI 2018-2021.

co products grew from 2.0% in 2018 to 11.7% in 2021
[13]. Finally, in a representative survey conducted in
Italy during the COVID-19 lockdown in 2020, a stall in
smoking prevalence, albeit with an increase in smoking
intensity, and an increase in both e-cigarette and HTP
use were recorded [14].

The use of novel products was mainly characterized by
a dual use, with 56% of e-cigarettes and 73% of HTP
users continuing smoking conventional cigarettes. More-
over, 86% of smokers did not use novel tobacco products
at all, suggesting that the vast majority of smokers were
not attracted by novel products. A cross-sectional sur-
vey on e-cigarette use conducted in 2021 among English
people found that 30.5% of e-cigarette users were dual
users, the proportion of adult smokers who currently
used e-cigarettes increased rapidly from 6.7% in 2012 to

17.6% in 2014, and then, up to 2021, it stalled at around
17%, as if no more than 1 out of 6 smokers were satisfied
with vaping. As a consequence, among nicotine addicted
subjects the proportion of exclusive tobacco smokers re-
mained high also in the UK (83.1%) [15].

A possible benefit of the use of novel products is their
use among former smokers, hypothesizing that these
subjects made a complete shift from conventional ciga-
rettes to novel products. In this paper, few users of e-cig-
arettes or HTP were able to make a complete shift. Only
non-nicotine e-cigarette users aged 18-34 years were
more likely to completely shift to e-cigarettes, i.e., were
more likely to be former than current smokers, whereas
users of both novel products aged 50-69 years were more
likely to continue smoking, showing more difficulties in
making a complete shift to novel products.
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Table 1

Association between current electronic cigarette (e-cigarette) and heated tobacco product (HTP) use» and demographic, socio-
economic characteristic, and smoking status, Italy 2018-2021. Total numbers of survey participants in each strata of the population
and prevalence ratios with corresponding 95% confidence intervals

Total Current e-cigarette users Current HTP users
N (%) N (%) PR (95% Cl) N (%) PR (95% Cl)
101,458 2,427
(100) (2.5) 18-34 35-49 50-69 1198 18-34 35-49 50-69
years years years (1.4) years years years
Sex
Women 52,109 (50.5) 975 (2.0) 1* 1* 1* 594 (1.3) 1* 1* 1*
Men 49,349 (49.5) 1452 (3.1) 145 13 0.9 604 (1.4) 0.82 0.88 0.78
(1.20-1.75)  (1.09-1.57)  (0.74-1.09) (066-1.02) (0.67-1.15)  (0.55-1.12)
Year
2018 31,234 (27.2) 776 (2.6) 1* 1* 1* 149 (0.5) 1* 1* 1*
2019 31,934 (276) 760 (2.4) 1.03 0.88 0.83 266 (0.8) 1.66 148 1.34
(0.83-1.28)  (0.73-1.07)  (0.67-1.04) (1.13-244)  (1.00-2.19)  (0.86-2.08)
2020 16,361 (20.7) 344 (2.3) 1.06 0.87 0.77 241 (1.7) 4.14 2.32 2.29
(0.80-1.41)  (0.65-1.17)  (0.56-1.04) (2.77-6.17)  (1.51-3.55)  (1.36-3.84)
2021 21,929 (24.5) 547 (2.6) 1.39 1.07 0.77 542 (2.6) 5.86 467 349
(1.10-1.75)  (0.84-1.37)  (0.60-1.00) (4.05-848) (3.19-6.82)  (2.23-5.46)
Level of education**
Low 31638(313)  650(20) 1 1* 1 254(0.9) 1 1 1
High 69,686 (68.7) 1,775(2.7) 1.12 1.74 148 944 (1.5) 1.03 157 1.66
(0.90-1.40) (1.43-211)  (1.21-1.82) (0.77-138)  (1.13-219)  (1.12-2.48)
Economic status***
None 57,051 (544) 1,286 (2.4) 1% 1* 1% 724.(1.5) 1% 1% 1%
economic
difficulties
Some 35,035 (36.0) 880 (2.5) 1.02 .11 1.01 373(1.2) 0.8 0.79 1.14
difficulties (0.85-1.24)  (0.90-1.38)  (0.82-1.26) (064-1.02) (0.57-1.08) (0.80-1.63)
Many 8,925 (9.6) 257 (2.9) 0.96 1.3 1.02 92 (1.1) 0.73 1 0.75
difficulties (0.69-1.34)  (0.98-1.72)  (0.73-1.42) (0.44-1.20)  (0.65-152)  (0.38-1.48)
Geographic area
Northern 38,495 (34.8) 891 (2.5) 1.12 1.04 0.79 463 (1.5) 1.16 1.28 1.19
[taly (0.90-1.40) (0.83-1.31)  (0.63-1.00) (0.89-1.50) (0.90-1.82)  (0.75-1.90)
Central Italy 24,806 (22.0) 712 (3.1) 1.38 141 0.98 317 (1.5) 1.28 1.05 1.38
(1.12-1.70)  (1.13-1.76)  (0.78-1.24) (1.00-1.65)  (0.72-153)  (0.87-2.20)
South ltaly 38,157 (43.2) 824 (2.2) 1* 1* 1* 418 (1.1) 1* 1* 1*
and Islands
Smoking status
Current 24,508 (24.7) 1,489 (6.3) 1* 1* 1* 820 (3.9) 1* 1* 1*
Former 17,779 (17.2) 691 (4.1) 1.07 0.85 049 266 (1.8) 0.75 0.53 043
(0.85-1.36)  (0.70-1.04) (0.4-0.61) (057-0.99) (0.38-0.74)  (0.29-0.63)
Never 59,092 (58.1) 246 (0.4) 0.11 0.07 0.03 112 (0.2) 0.06 0.03 0.03
(0.08-0.14)  (0.05-0.10)  (0.02-0.04) (0.05-0.09) (0.02-0.05) (0.01-0.05)

sRespondents who declared to use both e-cigarette and HTP were defined as HTP users since many harmful substances are at higher concentration in HTP
compared to e-cigarette (N=38).

Abbreviations: PR: prevalent ratio of current users vs non-current users. 95% Cl: 95% confidence interval. PR and 95%Cl were estimated using a Poisson regression
model with robust variance after adjustment for sex, survey year, level of education, economic status, geographic area and smoking status.

*Reference category. **Level of education was assessed by asking: “What is your level of education?"“none or elementary school or junior high school” = Low; “high
school or university” = High. ***Economic status was assessed by asking: “With the available financial resources how do you get to the end of the month?"“very
easily or easily” = None economic difficulties; “with some difficulties”= Some economic difficulties; “with many difficulties” = Many economic difficulties.

In addition to the lack of a complete shift to novel  help smokers to quit, especially HTP and nicotine e-

products among current smokers, we observed that
their use doubled among never smokers, suggesting
that they are used for initiating nicotine dependence.
Public health implications of these results are that
novel products cannot be considered a technology to

cigarettes, and that their use is increasing among never
smokers and youths.

Limitations of this study were those inherent to the
cross-sectional design, including the impossibility to in-
fer causality in the observed associations. Our results
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should be confirmed by prospective cohort studies. Fur-
thermore, sales data on e-cigarettes are not yet available
for Italy, so we were not able to verify whether the pla-
teau of e-cigarette use we recorded was consistent with
official sales data.

In conclusion, after 10 years from the introduction
of e-cigarettes and 5 years from that of HTP in Italy,
although novel products enjoyed huge fiscal and regu-
latory benefits compared with conventional cigarettes,
the vast majority of nicotine addicted people were still
loyal to conventional cigarettes, and almost two out of
three novel tobacco product users kept on smoking con-
ventional cigarettes.
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Abstract Key words
Background. To explore knowledge, attitude, and barriers of the Italian National Guide- |  evidence-based practice
lines System (SNLG) for the development of clinical practice guidelines (CPG) among | ® cross-sectional studies
scientific-technical societies (STS) of health care professional. ¢ clinical practice
Methods. A cross-sectional survey was distributed to the STS registered in the Italian guidelines

Ministry of Health (n = 336). The questionnaire consisted of three sections: Respondent |  surveys and
characteristics; Perception, knowledge, attitude, and use of CPGs; Knowledge of the questionnaires

SNLG.

Results. The survey sample was 194 (57.7%) STS: 69% STS members stated they “often
consulted CPGs”. Two out of three STS perceived scientific activities as extremely im-
portant. Additionally, 20.6% STS had submitted at least one CPG to the SNLG platform
after the Gelli-Bianco Law went into effect (median 1 CPG; interquartile range, IQR,
1-4). The most often cited barrier (62.7%) to CPG submission was limited economic
resources.

Conclusions. STS members hold a positive attitude towards CPGs despite barriers to
CPG development.

INTRODUCTION

Clinical practice guidelines (CPGs) provide support
for evidence-based clinical decisions. The World Health
Organization (WHO) defines evidence-informed CPGs
as “a set of recommendations to support informed deci-
sion-making on the desirability of carrying out specific
interventions at clinical or public health level, since these
guidelines provide a basis for selecting and prioritizing,
among a set of possible interventions, the most appropri-
ate” [1]. The purpose of CPGs is to support practitio-
ners in their evidence-based clinical decision making and
to maximize the effectiveness of treatment allocation
for specific outcomes [2]. CPGs thus encourage stan-

dardised health care practices across a country, reducing
inconsistency and disparities, increase accessibility to
the best evidence, and create a shared understanding of
a topic for researchers and for clinicians in particular [3].

Criticism has been raised that CPGs are an over-
simplified “cook book” approach to complex clinical
questions [4]: CPGs may restrict clinician autonomy in
personalizing interventions to individual patients, local
resources, or cultural values [5]. Nonetheless, CPGs
have gained increasing acceptance for reducing “post-
code” variations in clinical practice: CPGs are defined
as “a reasonable body of opinion” in cases of litigation
in some countries [6, 7].
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In Italy, the quality and number of national CPGs has
been unsatisfactory so far, indeed only a small number
of guidelines were made by Italian scientific-technical
societies (STS).

The Gelli-Bianco Law (no. 24/2017) concerning pro-
fessional responsibility has assigned a pivotal role to
CPG:s in clinical decision making and liability [8]. By
law, CPGs are to be developed by public or private in-
stitutions or STS of health care professionals registered
within the List of STS of the Italian Ministry of Health,
in implementation of article 5 of Law no. 24/2017 and
Ministerial Decree of 2 August 2017 [8, 9].

The Italian National Institute of Health (Istituto Su-
periore di Sanita, ISS), through the National Centre for
Clinical Excellence, Quality and Safety of Care (Centro
Nazionale per I'Eccellenza Clinica, la Qualita e la Si-
curezza delle Cure, CNEC), drives CPGs governance
by its methodological authority and provides access to
CPG development through the National Guidelines
System (Sistema Nazionale Linee Guida, SNLG) [10,
11]. The CNEC applies national and international
quality standards [12] outlined in its methodological
manual [13] to screen and assess the quality of CPGs
submitted by public and private institutions or a STS.
Submitted CPGs that meet the high quality criteria are
then posted on the SNLG website [11].

With the present study we wanted to explore the
perception, knowledge, attitude, use, and barriers of
CPGs development in clinical practice. We also wanted
to determine how well STS members were acquainted
with the Italian SNLG. The overarching aim was to gain
insight into how to improve national governance of the
CPG process.

METHODS
Design

For this cross-sectional study involving a structured
online survey to ensure high quality standards for re-
porting, we followed the Checklist for Reporting Re-
sults of Internet E-Surveys (CHERRIES) [14]. Details
are given in the protocol, shared publicly via the Open
Science Framework, at https://osf.io/4m6k{/. No major
protocol amendments were made.

Survey questionnaire

There existed no questionnaires to appropriately ad-
dress the aim of this study, which was to investigate a
specific local system (i.e., SNLG). Drawing on similar
questionnaires published in the literature [15-20], we
built our theoretical framework (Supplementary material
A available online) and piloted the survey with CNEC
members to assess content validity of survey develop-
ment. Ten STS members provided additional comments
to refine the face validity of the final questionnaire ver-
sion. The final questionnaire version consisted of 32
items divided into three sections: 1) Respondent char-
acteristics (items 1 to 9); 2) Perception, knowledge, at-
titude, and use of CPGs (items 10-18); 3) Knowledge
of the Italian National Guidelines System (SNLG)
(items 19-32). Response to all items was mandatory.
Questionnaire details are provided in the Supplementary
material B available online.

Survey invitation and sample

A web-based closed questionnaire posted on the
SurveyMonkey platform [21] was launched on 23 June
2021 by email sent to STS registered within the List of
the Italian Ministry of Health updated to 18 December
2019, and therefore authorized to generate CPGs [9]
(Supplementary material C available online). The survey
invitation identified the target respondents (i.e., repre-
sentative STS member involved in CGP development)
and explained the aim, the contents, and the time need-
ed to complete it. Data collection terminated on 30
September 2021. Informed consent was obtained from
survey respondents before they completed and submit-
ted their survey responses.

Sample size calculation

We used the SurveyMonkey sample size calculator
[22] to calculate the number of responders with com-
pleted responses that we expected to receive as sample
size. Based on a population size of 336, which is the
total number of STS registered within the List of the
Italian Ministry of Health, a margin of error of 5%
(how many survey results reflect the views of the over-
all population), and a sampling confidence level of 95%
(how confident we can be that the population would
select an answer within a certain range), the calculated
sample size of completed responses was 180 completed
answers.

Statistical analyses

Descriptive statistics are presented as median and
interquartile range (IQR) or absolute frequency and re-
lated percentage, when appropriate. The questionnaire
responses are presented in tabular and graphic formats
(Microsoft Excel or Power Point 2016). An automated
count of the response rate was acquired for each of the
four sections in order to account for the sample size
and to determine whether the questionnaires were ter-
minated early (i.e., users did not go through all four
questionnaire sections). Questionnaires which were ter-
minated early (where users did not go through all four
sections) were not included in the analyses. We used
intention-to-treat analysis in cases of dropouts (failure
to complete later questionnaire sections, e.g., Section
3). Data were exported from SurveyMonkey and anal-
ysed with STATA software [23].

RESULIS
Response rate

Overall, 194/336 STS responded to the survey, yield-
ing a response/participation rate of 57.7%. The sample
for each section is presented in the flow diagram (Fig-
ure 1). Two respondents dropped out before completing
Section 3, question 27.

Section 1. Respondent characteristics

Table 1 presents the general characteristics of the
overall cohort of respondents. The median year of STS
foundation was 1989 (1970-1999 IQR, min 1879, max
2017) and the majority of STS (41.2%) had from 51 to
500 registered members. More than half (56.7%) had
registered members from different health care catego-
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Figure 1
Flow diagram of respondents.

*Indicates the presence of conditional items.

Table 1

General characteristics of the scientific-technical societies

Number of registered Frequency
members (percentage of 194)
0-50 1(0.52)
51-500 80 (41.24)
501-1000 47 (24.23)
1001-5000 55 (28.35)
>5000 11 (5.67)
Members from different Frequency
health care worker categories (percentage of 194)
No 84 (43.30)
Yes 110 (56.70)
Registration date* Frequency
(percentage of 194)
18/03/19 21(10.82)
18/12/19 13 (6.70)
19/12/18 21(10.82)
07/11/18 139 (71.65)

*Registration date in the Italian Ministry of Health List of scientific-technical
societies (in implementation of article 5 of Law no. 24/2017 and Ministerial

Decree of 2 August 2017).

ries (e.g., physicians, nurses, physiotherapists). Novem-
ber 7, 2018 was the most frequent registration date
with the Italian Ministry of Health (71.7%). Before the
Gelli-Bianco Law went into effect, a median of 1 (0-5
IQR, min 0, max 45) CPG was produced by the STS
(Supplementary material D available online, Figure 1).

Section 2. Use and perceived effectiveness of clinical
practice guidelines

Training courses (73.1%), scientific production and
development of CPGs (67%), and communication, in-

formation, and dissemination (76.3%) were perceived
as extremely important scientific activities by the ma-
jority of the STS. The STS seemed well (42.3%) or very
well acquainted (54.1%) with the purposes of CPGs but
less (39.7%) and much less (51.5%) about CPGs devel-
opment. STS members reported that they often used
and referred to CPGs (68.6%), which were stored in a
repository in 52% of the STS. Nearly half of the respon-
dents (48.4%) stated that their STS had never had a
stakeholder role (Table 2).

Section 3. Knowledge of the Italian National
Guidelines System

Overall, 92.3% (n = 179) of STS members stated they
were acquainted with the SNLG and 91.1% stated they
had consulted its website at least once in the past. Over-
all, 73.2% consulted the methodological manual for
CPGs development and the operative manual (54.6%)
at least once in the past. Among those who responded
“never consulted” (26.8%), the most frequent reason
given was “no need” (48.1%). Overall, 20.6% had sub-
mitted at least one CPG to the SNLG platform (medi-
an 1 CPG; IQR 1-4), while 39.7% responded that they
are working on or planning CPGs. Among those who
had never submitted a CPG (38.7%), the most frequent
reason was difficulty in management and development
(42.7%) (Table 3).

Perceived barriers to implementing CPGs in clini-
cal practice are presented in Figure 2. The most often
cited barrier was limited economic resources (62.7%)
followed by overly complex CPG development (50.8%),
and inadequate internal methodological competence
(33.9%). Around 5% of the respondents (n = 11) added
comments about barriers to CPG development, such
as unclear role of funding source, not enough time, un-
clear operative procedures, and some topics were not
applicable.
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Table 2
Use and perceived effectiveness of CPGs

How important do you rate the following scientific activities of your STS (scale 1-9)?

Training in the clinical field
of interest

Frequency (%)
1 (not important) 0(0)
1(0.52)

0(0)

0(0)
3(1.55)
5(2.58)

12 (6.19)
30 (15.46)
143 (73.71)

O 0 N OO0 1 MW N

(extremely important)
How well do you think that your registered STS members (scale

Knows about the purpose of

CPGs
Frequency (%)
Not at all 0(0)
Little 73.61)
Much 82 (42.27)
Very much 105 (54.12)
Don't know 0(0)

CPG: Clinical Practice Guideline; STS: Scientific-technical society.

Knows about how CPGs are

Scientific production, Comunication/information/

CPG development dissemination
Frequency (%) Frequency (%)
1(052) 0(0)
0(0) 0(0)
3 (1.55) 0(0)
1(052) 0(0)
4 (2.06) 2(1.03)
4(2.06) 1(0.52)
14 (7.22) 8(4.12)
37 (19.07) 35(18.04)
130 (67.01) 148 (76.29)
1-5)

Uses/consults CPGs?

developed
Frequency (%) Frequency (%)
3 (1.55) 0(0)

77 (39.69) 29 (14.95)
100 (51.55) 133 (68.56)
12 (6.19) 28 (14.43)
2(1.03) 4(2.06)

resources

Phases of CPG development too complex
involving too much time

Inadequate methodological competence in CPG
development of Society's internal resources

(ie. GRADE method)

and management

Other [N
Unclear SNGL process of CPG development [l 6

No difficulties 1l 3.4

Lt OO N 62.7
R 50.3
I 339

Too complex methdology o 30.5

Difficulties in CPG project I 246

.8

0 10 20 30 40 50 60 70

9.3

Figure 2

Barriers to implementing CPGs in clinical practice.

CPG: Clinical Practice Guideline; SNLG: Italian National Guidel
Recommendations Assessment, Development and Evaluation.

DISCUSSION
Main findings

Our findings are based on a moderate response rate
(about 60%) of Italian STS authorized to generate
CPGs. Overall, 41.2% of the STS contacted have more
than 500 registered members, half of which belonging
to different health care categories. Three out of four

ines System (Sistema Nazionale Linee Guida); GRADE: Grading of

STS held a very positive opinion of perception, knowl-
edge, attitude, and use of CPG in clinical practice (e.g.,
CPG education, development, dissemination). STS
members often use and refer to CPGs in their clinical
work, but only one out of two STS provide CPGs access
through a repository or have played a stakeholder role.
Nearly all respondents stated they knew the SNLG
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Table 3
Knowledge of the Italian National Guidelines System (SNLG)

Are you acquainted with the Italian SNLG? (n = 194)

Yes

No

If yes, have you ever consulted the SNLG website?s (n = 179)
Yes

No

Which sections of the website do you consult often? (more than one answer possible)s (n = 179)

Frequency (% out of 194)
179 (92.27)
15(7.73)
Frequency (% out of 179)
163 (91.06)

16 (8.94)
Frequency (% out of 179)

News 61 (34.08)
Communication CNEC 24 (1341)
CPG SNLG - consultation 108 (60.34)
CPG SNLG - assessments and publications 63 (35.2)
CPG SNLG - production 63 (35.2)
Good practice 90 (50.28)
International guidelines 87 (48.6)
FAQ 20(11.17)
Have you ever had difficulty consulting the Italian SNLG website? (more than one answer Frequency (% out of 179)
possible)s

Not difficult 90 (50.28)
Not user-friendly for browsing 32(17.88)
Unattractive graphic interface 31(17.32)
Unclear information 12 (6.7)
Redundant information 3(1.68)
Incomprehensible information (e.g., technical terms) 8 (4.47)
Difficulty in searching for guidelines of interest (e.g., “search” tab faulty) 39(21.79)
Other (specify)* 6 (3.35)
Has your STS ever submitted a proposal for an ongoing CPG or a complete CPG to the SNLG? Frequency (% out of 194A)
Yes 40 (20.62)
No 75 (38.66)
Not yet (ongoing/planned) 77 (39.69)

If you have submitted CPGs, has your STS had difficulty submitting a CPG proposal or a

Frequency (% out of 40)

complete CPG to the Italian SNLG? (more than one answer possible)s

No difficulties

Yes, unclear submission procedure

Yes, long and complex Document A

Yes, difficulty uploading the final document
Other (specify)**

15(37.5)
15(37.5)
7(17.5)
8(20)
5(12.5)

CPG: Clinical Practice Guideline; SNLG: Italian National Guidelines System (Sistema Nazionale Linee Guida); STS: scientific-technical society.
A192/194 respondents (intention-to-treat analysis); *most STS reported other difficulties to find their field of interest in the website; **mainly difficulties with saving

data in the system; §conditional questions.

and had accessed its website at least once in the past.
More than half had consulted the operative and meth-
odological manual for CPG development. This posi-
tive attitude is dampened by the gap between theory
and practice, however [24]. Despite legislative efforts
toward promoting civil responsibility and care safety
[25], CPGs production is still limited: a median of only
one CPG submitted (or ongoing) after the Gelli-Bianco
Law went into effect in 2017 and subsequent legislation
in 2018 [8].

While investment in the “CPG industry” seems so-

cially and economically viable for improving quality of
care and patient outcomes and reducing costs [26], so-
cial and organizational factors remain critical in CPG
development, implementation, and use. The three bar-
riers most often cited were limited economic resources,
overly complex CPG development, and inadequate
methodological competence of STS members.

Comparison to previous studies
Previous surveys investigating CPG knowledge, per-
ception, use, and barriers to development [17-20] includ-
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ed health care workers from a specific health care field or
STS. Differently, our survey addressed the perspective of
many STS (represented by one member of an STS main-
ly involved in CPG development) in various health care
fields. Our response rate is similar to that of previous
surveys. In addition, similar studies [17-20] investigated
barriers to the implementation of CPGs, whereas none
investigated obstacles to CPGs development.

Strengths and limitations

This is the first web-based survey to investigate the
perception of knowledge, attitude, use, and perceived
barriers to developing CPGs among STS in Italy after
the Gelli-Bianco Law went into effect in 2017. The
present study has several limitations. We were able to
reach a sample size sufficient to achieve high statistical
precision at a 95% confidence level with a type I error
of 5%; nonetheless, this does not mean that selection
bias was absent. For example, non responders may hold
views that differ from responders: less compliance with
the SNLG, less motivation or lack of interest in endors-
ing CPGs development and implementation. In addi-
tion, we cannot be certain that the survey was delivered
as intended due to missing certified email addresses.

We did not collect STS characteristics (i.e., Section 1)
of non responders since most characteristics were un-
available or irrelevant (e.g., number of registered mem-
bers or year of foundation).

Finally, the data accuracy for perceived knowledge and
importance is uncertain as the data were collected via a
self-reported survey from representative members of the
STS involved in CPG development. While we cannot be
sure that the perceptions and the beliefs of the repre-
sentative STS member are shared by its other members,
we can use it as a proxy for feasibility purposes. A future
area of focus is to identify knowledge, attitudes, and bar-
riers to CPGs from the perspective of STS members.

Implications for practice

Developing CPGs is challenging: it involves making
changes within the STS and the Italian health care sys-
tem [27]. A closer relationship between the STS and the
ISS is necessary to achieve this. To overcome operative
and methodological barriers (i.e., overly complex CPGs
development and inadequate methodological compe-
tence among STS members), we identified key interven-
tions at all levels. For instance, there is a need for great-
er involvement of STS at all stages of CPG development
(production, dissemination, implementation, auditing)
as promoters of CPG submission or as stakeholders.
Taking a more active role could boost their engagement
in CPG development by identifying barriers to devel-
opment, linking interventions to barriers, and planning
and implementing the change process [28].

Qur findings reflect scarce collaboration among STS,
as highlighted in a retrospective Italian study (published
prior to enactment of the Gelli-Bianco Law) where a
lack of cooperation “to bring about necessary changes
in the healthcare process and to define the benefits ex-
pected from adopting the guidelines” emerged [29].
STS should promote change and foster the formation
of multidisciplinary work teams with other STS to op-

timize resources. Indeed, a criterion for publication in
the SNLG is that CPGs are developed in a multidisci-
plinary and multi-professional approach.

Poor participation in CPG development and lack of
collaboration between STS may be explained by the
differences in health care education programs. EBM is
not widely taught, though a better understanding of the
knowledge, skills, and expertise in guideline develop-
ment is urgently needed [27, 30]. STS should invest in
education and training in EBM (e.g., training courses)
for their health care providers to gain an understand-
ing of the advantages of evidence-based CPGs [27].
As mentioned by David Sackett in 1996, any external
guideline must be integrated with individual clinical
expertise in deciding whether and how it matches the
patient’s clinical state, predicament, and preferences,
and thus whether it should be applied [31]. Greater
awareness could fill the void created by the perceived
inadequate methodological competence within STS.
Gaining more methodological competence could pro-
mote collaboration with recognized methodological
centers in the synthesis of evidence, such as the Lazio
Region-ASL Rome GRADE Center [32] and clinical
epidemiology departments in Italy.

The ISS, through the CNEC, can increase its efforts to
encourage and boost CPGs production by enhancing par-
ticipation in CPG guideline development groups, which
is key to guideline success. The goal is to orient and train
STS member who have no experience with CPGs. An
operative manual [33] guiding CPG submission, assess-
ment, and publication is available, however, contribution
and participation by STS have become more demanding.
As in other international CPG organizations (e.g., World
Health Organization, European Commission), STS
need to be oriented to the tasks and the processes for
developing tools, such as the Guideline Participant Tool
(GPT) so that the STS can be informed about their role
(e.g., conducting guideline group meetings) [34]. For
instance, supporting checklist, frequently asked ques-
tions (FAQs) via videos or websites could be effective
strategies to support STS and communicate with them.
In this context, we advocate the ongoing efforts by the
Guidelines International Network (GIN) and McMas-
ter University to overcome methodological issues and
to create a guideline development certification and cre-
dentialing program (INGUIDE.org). The GIN prepares
methodologist courses for promoting standardization of
skills. The ISS, through the CNEC, should establish an
expert referral system that meets certified criteria (e.g.,
recognized methodological centers for the synthesis of
evidence), as reported in other experience [35].

The main barrier of limited economic resources refers
to the substantial cost of full CPG production, which
depends on “the availability of monetary and non-mon-
etary resources, credibility, maximization of uptake, the
benefits of sharing information widely, and the avoid-
ance of duplication of efforts”. Professional societies
cannot support such costs independently; they need to
decide on the best approach to optimize their resources
and define strategies and capabilities [36].

Trade-offs in internal financial sources must be set-
tled: an STS needs to define where to invest its mon-
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etary and non-monetary resources, while sacrificing
something to obtain something else (“opportunity
cost”). For instance, an STS that wants to invest more in
residential clinical courses will have fewer or no resourc-
es to invest in CPGs production. Economical alterna-
tives in the organisational CPG budget can be devised.
For example, virtual meetings may allow expert panels
to meet at lower cost, thus releasing resources toward
methodological support, such as recognized centers
for the synthesis the evidence [37]. This is the need for
trade-offs as “guns versus butter” expressed in introduc-
tory economic courses [38].

STS might look for external financial sources (e.g.,
biomedical companies) as demonstrated in 63% of pub-
lished CPGs on the National Guideline Clearinghouse
website in Campsall et al., in 2016 [39], however, ef-
fective policies for transparently managing direct and
indirect conflicts of interest need to be put into prac-
tice [39, 40]. The GIN has published principles for the
management of financial conflicts of interest of CPG
committee members [41].

CONCLUSION

CPGs development is a resource-intensive under-
taking. STS hold a positive attitude towards CPGs
principles. Barriers (i.e., financial, managerial, knowl-
edge-based) might be more appropriately assessed as
a stimulus than as an obstacle. Clinical guidelines risk
remaining limited to a juridical role, with a weak impact
on professional practice. Coordinated efforts between
STS and the SNLG System are necessary to develop
national CPGs of high quality that can be beneficial for
all health care providers working in the public or the
private sector, health care payers, health sector regula-
tors, patients, and all other stakeholders.
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Abstract
Introduction. Urban and transport planning, environmental exposures, physical activity | ® urban mobility
and human health are strictly linked. The aim of this study was to analyze the determi- | ® urban health

Key words

nants of sustainable and active mobility in 4 Italian provinces. * active mobility
Materials and methods. An online multiple-choice survey was administered via Google | ® sustainable mobility
Form between October 2019 and February 2020. * motorized transport

Results. 605 people answered the questionnaire, reporting their mobility practices. The |  urban policy
home location did not seem to influence mobility behaviours, with the exception of the
greater use of public transport for those who did not live in the province capital. Working
or studying in central areas was associated with less use of the car, while not working or
studying in the province capital was associated with less use of the motorbike. Women
use cars more, and motorcycles/bicycles less. Age and educational level did not seem to
influence mobility practices, while being a student compared to a worker was related to
greater use of public transport and tendency to walk to the work/study place as well as
to lesser car use.

Discussion. 1t is essential that all cities adopt solutions to encourage healthy mobil-
ity. The positive relationship between BMI and car use, between good food score and
bike use and between frequent light physical activity and healthy mobility indicators
confirmed that risk factors are often interconnected and that improving even one single
habit could have a positive effect on the others as well.

Conclusion. An urgent paradigm shift is needed to transform urban areas from ag-
glomerations oriented on motorized transport to ones that rely on active and sustainable
mobility, in order to turn cities into places generating wellness and health.

INTRODUCTION

Nowadays city mobility is undoubtedly a driver of
urban development and a key contributor to economic
returns, as it facilitates economic competitiveness and
social progress [1-3].

As a matter of fact, urban transport networks allow
people to reach workplaces and public services, to sat-
isfy citizen’s needs, opportunities and social contacts as

well as to take part in urban and social life. However,
especially in metropolitan areas, mobility also has direct
impacts on population’s health, especially with regards
to the use (and non-use) of motorized vehicles [1, 4, 5].

High-income countries have been economically and
culturally dependent on motor vehicles as the primary
means of urban mobility and this factor has heavily
dominated urban planning and policy. Nevertheless,
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also in low-income countries, despite mass motoriza-
tion started later, motorized transport represents a ma-
jor risk for city’s livability and Public Health [1, 5-7].

Air pollution, noise, greenhouse gases, green space
impairment and urban heat islands together constitute
traffic-related exposures, resulting in stressors both on
population’s health and on the environment [8, 9].

Cities are the largest producers of carbon emissions
and energy consumption; in fact, they produce about
75% of CO2 emissions. In Italy in 2018, 87 out of 95
cities did not reach the annual target of 10 micrograms
per cubic meter. In 2021, the latest WHO air quality
guidelines strongly indicate halving the recommended
level of exposure to ultra-fine PM2.5 particulate emis-
sions related to combustion processes, from 10 micro-
grams per cubic meter to 5 micrograms per cubic meter
(10-12].

In addition, mass motorization and the consequent
associated lack of active movement reduce physical ac-
tivity increasing sedentary behaviors [1, 13-15].

Moreover, current urban patterns, planning and poli-
cies are furthermore reinforcing the use of motorized
transport for short-distance trips, exacerbating the ef-
fects described above [16, 17].

All these factors related to motorized transport are
in turn associated with a significant burden of disease
and increased premature mortality: for example, air
pollution and sedentary lifestyle are associated with an
annual 7 million and 2.1 million global deaths, respec-
tively [1, 18].

Health impacts are significant in many cities, for ex-
ample in Barcelona, Spain, where traffic related expo-
sures and the lack of physical activity are responsible for
nearly 3,000 premature deaths, 5,000 disease cases, and
50,000 disability-adjusted life-years (DALYS) [19, 20].

Transport planning and policy can affect human health
through different pathways. Motor vehicles collisions
have been associated with premature mortality, inju-
ries, traumas and post-traumatic stress. Traffic related
air pollution has been associated with premature mor-
tality, cardiovascular and respiratory disease, lung can-
cer, diabetes, obesity, reduced lung and cognitive func-
tion in children, low birth weight, and premature birth.
Noise has been associated with cardiovascular mortality
and morbidity, annoyance and sleep disturbance, type 2
diabetes, high blood pressure in children, and reduced
cognitive function in children. Heat islands have been
associated with premature mortality, cardiorespiratory
morbidity, hospital admissions, children’s mortality, and
hospitalization. The lack of green space has been asso-
ciated with premature mortality, cardiovascular disease,
poor mental health, poorer cognitive function, and be-
havioral problems in children. Sedentarism has been
associated with premature mortality, cardiovascular dis-
ease, dementia, breast cancer, diabetes, and colon can-
cer. Climate change has been associated with extreme
weather events, adverse effects on the ecosystem and
species, sea level rise, thermal stress, premature deaths,
illness and injury from floods, food poisoning, unsafe
drinking water, changes in vector-pathogen host relations
and in infectious disease geography/seasonality, impaired
nutrition, adverse mental and physical health. Social ex-

clusion and community severance have been associated
with poorer mental health and well-being, premature
mortality, lack of physical activity, and stress [1, 21].

So, investments in car facilities have led many cit-
ies and urban areas to a car-friendly development, en-
couraging the building of infrastructures such as roads
networks and parking areas. These factors resulted in
higher levels of air pollution, noise, heat island effects,
less active travel and physical activity, and, in conse-
quence, reduction of public spaces that can be used for
other purposes such as green areas and public services
for people’s well-being [1, 22, 23].

In summary, urban and transport planning, environ-
ment exposures, physical activity, and human health are
strictly linked.

The aim of this study was to analyze the relationship
between citizens’ characteristics and sustainable and
active mobility behaviours through an online survey in
4 different Italian provinces.

MATERIALS AND METHODS
Study population

This study was conducted between October 2019
and February 2020 in the Provinces of Rome, Genoa,
Milan and Palermo by the Working Group on Mobility
and Health, National Advisory Body of Medical Resi-
dents in Public Health, Italian Society of Hygiene, Pre-
ventive Medicine and Public Health (SItI). The data
collected anonymously was only accessible to the study
researchers.

The questionnaire

An online multiple choice questionnaire was adminis-
tered to the study population using Google Form. The
survey took approximately 20 minutes to complete and
investigated several aspects of mobility behaviours and
respondents’ characteristics (items shown in Table 1 and
Figure 1).

The link to the self-administered questionnaire was
shared via social media (WhatsApp, Telegram, Face-
book etc.) with a “snowball” effect (cascade effect that
makes the participants themselves administrators).
Questionnaires were completed anonymously after ob-
taining consent to process sensitive data for the study.

In order to allocate citizens in shared homogeneous
groups with regard to living and working/studying plac-
es in cities, it was used the OMI (Italian Observatory of
the Real Estate Market) classification.

The Italian Revenue Agency, in fact, has divided prov-
ince capitals maps into bands which are indirect prox-
ies of the socio-economic status of the citizens who live
there.

The groups are “central”, “semi-central”, “peripheral”,
“suburban” and, for those who lived or studied/worked
in the other municipalities of the province, “not in PC”,

In order to analyze the relationship between food be-
haviors and sustainable and active mobility, it was used
a synthetic numerical food score according to the model
of the Mediterranean Food Alliance (https://oldwayspt.
org/system/files/atoms/files/Rate YourMedDietScore.
pdf) in which higher values are proxies of healthy eating
habits and high dietary variability.
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Table 1

Characteristics reported by survey respondents
Number of respondents = 605 n (%)

Mediaonr (IQR)

Province
Rome 154 (25.5%)
Genoa 168 (27.8%)
Milan 162 (26.8%)
Palermo 121 (20.0%)

Home location in PC

Central 75 (12.4%)

Semi-central 234 (38.7%)
Peripheral 180 (29.8%)
Suburban 31 (5.1%)
Not in PC 85 (14.0%)
Work/study place location in PC

Central 125 (20.7%)
Semi-central 307 (50.7%)
Peripheral 97 (16.0%)
Suburban 36 (6.0%)
Not in PC 40 (6.6%)
Educational level

None or primary 1 (0.2%)
Lower secondary 5(0.8%)
Upper secondary 143 (23.6%)

315 (52.1%)
141 (23.3%)

University degree

Post-graduate degree

Occupation

Tradesman 8 (1.3%)
Public manager 43 (7.1%)
Policemen/firefighter etc. 7 (1.2%)
Employee/technical-administrative 198 (32.7%)
Freelance 105 (17.4%)
Workman/artisan 12 (2.0%)
Student 232 (38.3%)
Male gender 240 (39.7%)
Age (years) 29.0(16.0)
BMI (kg/m?) 22.5(4.7)
Food score 8.0(3.0)

Smoking (past and/or present)

LPA > 2 DPW

245 (40.5%)
315 (52.1%)

PC: province capital; BMI: Body Mass Index; LPA: light physical activity; DPW:
days per week.

Light physical activity indicates how often the re-
spondent practices physical activity in his/her free time
(walking for at least 1 km, soft gymnastics, etc.).

The five indicators of healthy (sustainable and ac-
tive) mobility behaviours referred to the usual means

of transport used to reach studying or working place.
Public transport included bus, train, tram and metro.

Statistical analysis

Statistical analysis was performed using R 4.0.2 (re-
leased on 2020-06-22). Statistical significance o was
fixed to 0.05.

Categorical variables were reported as absolute (n)
and relative (%) frequencies. In order to account for
non-normality, evaluated through the Shapiro Wilk test,
numerical variables were reported as median and inter-
quartile range (IQR).

In order to analyze the association between citizens’
characteristics and healthy mobility indicators, 5 mul-
tiple binary logistic regression models were fitted with
estimation of the odds ratios (OR) and 95% confidence
intervals (CI).

The goodness of fit of the models was evaluated
through the Hosmer-Lemeshow test.

RESULIS

Characteristics and healthy mobility indicators of the
605 respondents to the questionnaire were reported in
Table 1 and in Figure 1.

The majority of respondents were from Northern Ita-
ly (54.5%), lived in province capitals (86.0%), in partic-
ular in semi-central areas (38.7%), worked or studied in
province capitals (93.4%), in particular in semi-central
areas (50.7%), had a university or post-graduate degree
(75.4%), were a worker (61.7%), were female (60.3%),
weren't smokers at the time of the survey nor in the past
(59.5%) and used to have light physical activities more
than 2 days per week (52.1%).

Median (IQR) age was 29.0 (16.0) years, BMI (body
mass index) 22.5 (4.1) kg/m? and food score 8.0 (3.0).

As far as healthy mobility indicators are concerned,
65.1% of respondents used the car less than 3 days per
week, 83.3% used the motorbike less than 3 days per
week, 43.8% used the public transport more than 2 days
per week, 44.5% used to walk more than 2 days per week
and 9.9% used the bike more than 2 days per week.

Results of multiple logistic regression models were
reported in Table 2.

All models passed the Hosmer-Lemeshow goodness
of fit test (p>0.05).

The variables positively associated with a frequency
of car use lesser than 3 days per week were living, com-
pared to Rome Province, in Milan Province (OR 2.16,
95% CI 1.20-3.95), being a student (OR 3.02, 95% CI
1.80-5.16), male gender (OR 1.69, 95% CI 1.10-2.60)
and having light physical activity more than 2 days per
week (OR 1.50, 95% CI 1.02-2.19).

The variables negatively associated with a frequen-
cy of car use lesser than 3 days per week were living,
compared to Rome Province, in Palermo Province (OR
0.43, 95% CI 0.24-0.77), working/studying, compared
to central area, in semi-central area (OR 0.52, 95% CI
0.29-0.91), suburban area (OR 0.19, 95% CI 0.07-0.50)
and not in the province capital (OR 0.22, 95% CI 0.09-
0.53), and BMI (OR 0.94, 95% CI 0.89-0.99).

The variables positively associated with a frequency
of motorcycle use lesser than 3 days per week were
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Figure 1
Healthy mobility indicators reported by survey respondents.

working/studying, compared to central area, not in the
province capital (OR 7.25, 95% CI 1.33-135.60) and
having light physical activity more than 2 days per week
(OR 1.90, 95% CI 1.18-3.07).

The variables negatively associated with a frequency
of motorcycle use lesser than 3 days per week were liv-
ing, compared to Rome Province, in Genoa Province
(OR 0.32, 95% CI 0.15-0.65) and male gender (OR
0.36, 95% CI 0.22-0.58).

The variables positively associated with a frequency
of public transport use greater than 2 days per week
were living, compared to central area, not in the prov-
ince capital (OR 2.30, 95% CI 1.13-4.75), being a stu-
dent (OR 2.13, 95% CI 1.36-3.36) and having light
physical activity more than 2 days per week (OR 1.83,
95% CI 1.28-2.62).

The variable negatively associated with a frequency of
public transport use greater than 2 days per week was
living, compared to Rome Province, in Palermo Prov-
ince (OR 0.29, 95% CI 0.16-0.53).

The variables positively associated with a frequency
of walking greater than 2 days per week were being a
student (OR 2.03, 95% CI 1.30-3.18) and having light
physical activity more than 2 days per week (OR 2.25,
95% CI 1.58-3.22).

The variables positively associated with a frequency
of bike use greater than 2 days per week were living,

compared to Rome Province, in Milan Province (OR
10.19, 95% CI 4.00-29.18), male gender (OR 1.97, 95%
CI 1.03-3.78), food score (OR 1.16, 95% CI 1.02-1.32)
and smoking habits at the time of survey or in the past
(OR 2.34, 95% CI 1.26-4.40).

DISCUSSION

The first interesting finding consists in the difference
found among the scrutinized provinces in terms of sus-
tainable and active mobility indicators, and the conse-
quential effects on human health. In particular, living in
the Province of Milan was associated with less car use
and more bike use, while in Palermo there was a greater
use of the car and a lesser use of public transport. It
is therefore essential that all cities adopt solutions to
encourage sustainable and active mobility, for example
by increasing urban green spaces and implementing
bikeways.

The home location did not seem to influence signifi-
cantly mobility behaviours, with the exception of the
greater use of public transport for those who did not live
in the provincial capital. This could be linked to eco-
nomic factors related to the lower cost of using public
transport on extra-urban routes compared to the car.

Otherwise, working or studying in a central area was
associated with less use of the car, while not working or
studying in the province capital was associated with less
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Table 2

Results of multiple binary logistic regression models for the five healthy mobility indicators (Hosmer-Lemeshow tests’ p >0.05)

Number of respondents = 605

Car <3 DPW MC <3 DPW
Province
Rome 1.00 (ref) 1.00 (ref)
Genoa 146 (0.81-2.62) 0.32 (0.15-0.65)
Milan 2.16 (1.20-3.95) 0.74 (0.34-1.58)
Palermo 0.43 (0.24-0.77) 0.70 (0.32-1.53)

Home location in PC

Central 1.00 (ref) 1.00 (ref)
Semi-central 1.37 (0.71-2.60) 0.82 (0.36-1.78)
Peripheral 1.00 (0.51-1.93) 0.90 (0.39-2.00)
Suburban 045 (0.16-1.24) 0.86 (0.23-3.70)
Not in PC 0.66 (0.31-1.39) 1.35(0.49-3.82)
Work/study place location in PC

Central 1.00 (ref) 1.00 (ref)
Semi-central 0.52(0.29-0.91) 0.93 (0.48-1.74)
Peripheral 0.57 (0.28-1.14) 0.87 (0.40-1.92)
Suburban 0.19 (0.07-0.50) 0.54 (0.19-1.57)
Not in PC 0.22 (0.09-0.53) 7.25(1.33-135.60)

University or post-graduate
degree

Student 3.02(1.80-5.16) 0.90 (0.49-1.65)
Male gender 1.69 (1.10-2.60) 0.36 (0.22-0.58)
Age (years) 1.00 (0.98-1.02) 1.01 (0.98-1.04)
BMI (kg/m?) 0.94 (0.89-0.99) 0.94 (0.88-1.00)
Food score 1.07 (0.98-1.16) 1.03 (0.93-1.15)

Smoking (past and/or present)

1.34 (0.85-2.12)

0.90 (0.60-1.34)

0.77 (0.43-1.33)

0.78 (0.48-1.26)

OR (95% CI)
PT >2 DPW

1.00 (ref)
1.28 (0.76-2.17)
143 (0.85-241)

0.29 (0.16-0.53)

1.00 (ref)
1.74 (0.96-3.22)
1.57 (0.86-2.93)
1.95 (0.74-5.19)

2.30(1.13-4.75)

1.00 (ref)
0.75 (0.46-1.23)
0.87 (0.48-1.55)
0.62 (0.25-1.50)
0.65 (0.29-1.47)
0.88(0.57-1.37)

2.13(1.36-3.36)
0.69 (0.46-1.02)
0.99 (0.97-1.01)
1.04 (0.98-1.09)
1.00 (0.93-1.08)
0.70 (0.48-1.01)

Walk >2 DPW

1.00 (ref)
1.55 (0.92-2.64)
1.01 (0.60-1.72)
0.66 (0.37-1.17)

1.00 (ref)
1.04 (0.58-1.85)
0.88 (0.48-1.61)
0.66 (0.25-1.71)
143 (0.71-2.87)

1.00 (ref)
0.72 (044-1.18)
0.93 (0.52-1.66)
0.55(0.22-1.32)
0.64 (0.28-1.45)
0.74 (0.48-1.14)

2.03(1.30-3.18)
0.73 (0.49-1.07)
0.99 (0.97-1.01)
0.96 (0.91-1.01)
1.01 (0.94-1.09)
0.80 (0.55-1.15)

Bike >2 DPW

1.00 (ref)
0.83 (0.26-2.72)

10.19 (4.00-29.18)

0.57 (0.14-2.03)

1.00 (ref)
240 (0.94-6.65)
1.23(0.46-3.51)
0.97 (0.05-6.74)
1.03 (0.28-3.61)

1.00 (ref)
1.76 (0.75-4.32)
0.83 (0.33-2.01)

2.37(045-10.28)
0.63(0.16-2.14)
0.70 (0.32-1.61)

0.73 (0.34-1.57)
1.97 (1.03-3.78)
1.03 (1.00-1.06)
0.90 (0.80-1.00)
1.16 (1.02-1.32)
2.34(1.26-4.40)

LPA > 2 DPW 1.50(1.02-2.19)

1.90 (1.18-3.07)

1.83(1.28-2.62) 2.25(1.58-3.22) 0.98 (0.53-1.82)

DPW: days per week; MC: motorcycle; PT: public transport; PC: province capital; BMI: Body Mass Index; LPA: light physical activity.

use of the motorbike. The first association is probably
linked to zone-specific urban policy and city-planning
factors, such as to the greater tendency of central areas
of cities to be oriented towards sustainable and active
mobility due to limited traffic areas and limited pres-
ence of parking lots. The second association is probably
linked to the difficulty of traveling daily extra-urban
routes by motorcycle.

For these reasons, the improvement, from a sustain-
able perspective, of our living, work, study and social
life spaces in a sustainable perspective is an essential
objective.

In Italy, many research works published by several
experts related to the Italian Society of Hygiene and
Preventive Medicine (SItl) and to European Public
Health Association (EUPHA) contributed to the body
of knowledge on the topic, confirming that good urban
planning, improvement of road traffic, redevelopment
of degraded and disadvantaged areas, and creation of
green spaces, pedestrian and cycle paths appeared to
be crucial elements in the development of resilient cit-
ies [24-26].

In particular, in the context of the research project
titled “Urban Health: good practices for health impact
assessment of urban and environmental redevelop-
ment and regeneration interventions” and awarded by
the Italian National Center for Disease prevention and
Control (CCM) in 2017, the working group developed
a multi-criteria, quali-quantitative assessment frame-
work, capable of providing an effective and flexible sup-
port to the Local Health Agencies for evaluating the
Urban Health strategies’ integrations into urban plans.
Specifically, the tool is composed by 20 criteria divided
into 7 macro-areas: general criteria; environment; soil
and subsoil; sustainability and hygiene of the built en-
vironment; urban and social development; mobility and
transport; outdoor spaces [24, 26].

Another noteworthy finding of this survey is the fact
that women reported greater use of cars and lesser use
of motorcycles and bicycles. These gender differences
could be linked to women's poor perception of safety
in an open vehicle (motorbike or bicycle) compared to
a closed private vehicle (car). This data highlights how
the problem of sustainable mobility must be tackled in
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a complex and articulated multidisciplinary perspective
that also includes considerations of a social and cultural
nature.

In the present work, age and educational level did
not seem to be linked to the type of mobility, while be-
ing a student compared to a worker was related to less-
er use of the car, a greater use of public transport and a
greater tendency to walk to the work/study place. This
data could be linked both to cultural and economic fac-
tors. An interesting fact, difficult to explain, was the as-
sociation between smoking habits and use of the bike.

The positive relationships between BMI and car use,
between food score and bike use, between frequent
light physical activity and all healthy mobility indicators
(except for the use of the bike) confirmed that risk fac-
tors are often interconnected and that improving even
one single habit could have a positive effect on the oth-
ers as well. Tackling these issues through Public Health
measures, both with policy and health promotion inter-
ventions, could lead to great benefits in terms of human
health.

In this sense, a winning strategy is certainly to promote
a life-course health-oriented approach involving all pos-
sible stakeholders: e.g. the Italian National Prevention
Plan for 2020-2025, like the previous one, has adopted
an intersectoral approach which promotes multidis-
ciplinary actions to change the determinants of health
through health promotion and prevention policies [27].

Another key issue is to effectively deal with the prob-
lem of contemporary physical inactivity, which is a major
Public Health problem. To this regard, transport plan-
ning has an important role in providing opportunities for
active mobility physical activity: infact, encouraging peo-
ple to use public transport, to walk and to cycle to study/
workplace would make them physically more active and
thus healthier as well as it would have positive environ-
mental effects such as reducing their carbon footprint,
local air pollution and noise levels [1, 23, 28].

Current transport practices produce unwanted side
effects and adverse environmental exposures, while
a more holistic approach to our cities could promote
sustainable and active mobility and physical activity
through Public Health oriented urban and transport
planning and policies (mixed land use, greater street
connectivity, street furniture, safe urban environments,
pedestrian-friendly and cyclist-friendly amenities, free
up public space) [1, 21, 29-31].

This study has some strengths and limitations.
Firstly, given that it was used a self-administered ques-
tionnaire, there is a possibility of response bias in the
participants’ answers. Moreover, the questionnaire
was administered to inhabitants of large Italian cit-
ies where journeys mostly take place by car to travel
great distances, especially to go to work. On the other
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Abstract

Introduction. The influenza vaccination is a priority during pregnancy due to infection-
related-outcomes. The study aim is to assess the acceptance by women of influenza vac-
cination during pregnancy based on Health Belief Model (HBM).

Methods. A multicentre observational study was carried out with a convenience sample
of 300 respondents.

Results. Most women (53.7%) declared that they worried to contract influenza during
pregnancy and 80.7% of them agreed that there is a risk of contracting influenza during
the first months of life. Vaccine benefits (adjOR 4.3 CI 95% 1.7-10.9 p <0.01), informa-
tion on vaccination (adjOR 2.6 CI 95% 1.2-5.5 p <0.01) and trust in guidelines (adjOR
3.5 CI 95% 1.6-7.3 p <0.01) are some factors associated with intent/vaccination during
pregnancy.

Conclusions. HBM confirms its effectiveness in explaining/predicting health behav-
iours. It is necessary to create trust in the vaccinations through an integrated work of
health professionals to set up training programs and to provide effective health com-
munication.
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INTRODUCTION

Seasonal influenza is an acute respiratory illness that
can appear with different signs and symptoms and with
variable severity [1]. It is typically caused by a group of
RNA viruses (A, B, C and D) and the symptoms de-
velop after an incubation period of approximately 1-4
days (average of two days) [1]. Although chronic dis-
eases significantly affect the European healthcare sys-
tems [2], COVID-19 pandemic has reminded us that
the burden of infectious diseases can be equally severe.
Influenza is an important global public health issue in
terms of direct and indirect costs for the implementa-
tion of control measures and the management of cases
and complications of the disease. One billion cases, 3-5
million severe cases, and 290,000-650,000 influenza-
related respiratory deaths are estimated worldwide

[3]. According to the Centres for Disease Control and
Prevention (CDC), influenza was associated with 35
million illnesses, 16 million visits to healthcare provid-
ers, 380,000 hospitalizations and 20,000 deaths in the
United States during the 2019-2020 influenza seasons
[4]. The last report of ECDC showed that in the Eu-
rope, the circulation of viruses is comparable to pre-
vious seasons [5], with an influenza virus positivity in
sentinel specimens below the epidemic threshold (10%)
[6]. In Italy, in the 44» week of 2021, the estimated
cases were about 207,000, for a total of about 573,000
cases since the start of surveillance. In this period the
incidence was 0,8 cases per thousand cared with a level
of incidence of influenza syndromes like illness which
has been stably maintained at below the basal threshold
throughout the season [7].
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The clinical manifestations of influenza in pregnancy
are similar to those in the general population, rang-
ing from fever, headaches to myalgia and malaise and
often are accompanied by cough, sore throat and a
runny nose [8]. Nevertheless, pregnant women have a
higher risk of acute respiratory disease and of admis-
sion in intensive care unit than general population [9,
10]. This risk, in addition of risk of complications from
influenza, is increased in case of chronic diseases such
as cardiac and pulmonary disease, diabetes mellitus,
renal disease, immunological disorder [11]. Moreover,
the influenza in pregnant women may result in several
adverse neonatal outcomes. A recent systematic review
and meta-analysis on the effect of influenza virus infec-
tion on pregnancy outcomes showed that there was an
increased risk of stillbirth, with no significant effect on
preterm birth, foetal death, small for gestational age,
and low birth weight [12]. Previous studies, focusing
on one of different types of influenza viruses, showed,
instead, that pregnant women were likely to adverse
pregnancy outcomes, including preterm birth, small for
gestational age, stillbirth, low birth weight and others
(13-15].

Due to pregnancy and neonatal outcomes, the influ-
enza vaccination is a priority among pregnant women.
According to the position paper of the World Health
Organization, pregnant women are a priority group for
seasonal influenza vaccination [16]. The Global Influ-
enza Initiative recommends the inactivated influenza
vaccination to all pregnant women, regardless of tri-
mester, in order to prevent seasonal influenza morbidity
and mortality [17]. The Italian Ministry of Health in the
“National Vaccination Prevention Plan” (2017) recom-
mends the vaccine against influenza for all women who,
during influenza season, are in second or third trimester
[18]. This recommendation represents an indicator of
the new National Prevention Plan [19]. Pregnant wom-
en should not receive a live-attenuate vaccine because
some concerns about safety emerged [20]. A system-
atic review showed the effectiveness of influenza vac-
cine in pregnant women in reducing the influenza like
illness and the neonatal influenza in vaccinated women,
without serious adverse events [21]. Furthermore, in
another systematic review and meta-analysis, pregnant
women who were vaccinated for influenza had a lower
risk of premature/preterm birth (<37 weeks) and of very
preterm birth (<32 weeks) as compared to those wom-
en who were not vaccinated and there was no increased
risk for infants [22].

An estimated 50% of pregnant women in the US pro-
tected themselves and their babies from influenza by
getting an influenza vaccine [23]. In Italy, the national
surveillance system on vaccination coverage regards
other population groups and it is still not available for
pregnant women [24]. More often, pregnant women
receive the information on vaccination from healthcare
professionals, who play a key role in informing the wom-
en on risk and benefits of vaccination. If there is not a
good and effective health communication, the women
are unaware of the benefits and may believe that influ-
enza vaccination is contraindicated during pregnancy
[25], impacting on the choice to get vaccinated. In this

context, Health Belief Model (HBM) is useful to pre-
dict health choices and behaviours, based on different
factors that influence the health choices and behaviours
of an individual and the access to healthcare services
[26]. Its effectiveness has been demonstrated in differ-
ent areas [27, 28] also during pregnancy and in assess-
ing the seasonal influenza vaccination degree of accep-
tance of this population [29-31].

To our knowledge, there is no Italian study on HBM
effectiveness investigating the factors that influence the
choice to vaccinate against influenza during pregnancy.
Therefore, the aim of this study is to assess the factors
that influence the acceptance by Italian pregnant wom-
en of influenza vaccination based on HBM constructs
and the associated characteristics.

METHODS
Design
A multicentre observational study was carried out.

Participants and setting

All women in the 2nd and 3rd trimester of pregnan-
cy, met at the maternal clinic of two Italian hospitals,
were asked to participate in the study. The exclusion
criteria were not being able to read and understand the
Italian language. From October 2019 to January 2020,
the convenience sample included 300 respondents and
none refused to answer the questionnaire. One hun-
dred and fifty women came from an accredited Italian
private facility and another 150 from a public one. After
explanation of study’s purpose and methods, the wom-
en accepted to participate to the study and gave their
oral informed consent. The women of the two differ-
ent centres completed an anonymous self-administered
questionnaire. All had the opportunity to have any fur-
ther clarifications during the compilation.

Study instrument

The questionnaire, including validated items on the
effectiveness of the HBM in predicting the levels of
acceptance of influenza vaccination during pregnancy
[29], was divided into two sections. The first included
6 socio-demographic items and 2 related to the inten-
tion to vaccinate. The second section included 8 items
related to HBM constructs (risk susceptibility, risk sever-
ity, benefits, barriers) on influenza vaccination using a
5-point Likert scale, ranging from “1-Completely agree”
to “5-Completely disagree” (Cronbach'’s alpha = 0.77).
Other 6 items were in common with the section related
to pertussis vaccination.

Autborization and privacy

The Heads of the Health Department of both hos-
pitals authorized the administration of the anonymous
questionnaire. The responders were informed and
agreed to the use of anonymous data in accordance
with Italian and European data protection legislation.

Data analysis

Categorical variables of greater interest were report-
ed as frequency and percentage. The bivariate analy-
sis allowed to assess the presence of significant asso-
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ciations, leading the definition of the logistic regression
model. In this way it was possible to identify predictors
of vaccination or the intention to be vaccinated against
influenza. Odds ratio (OR) and 95% confidence in-
tervals (CI) were calculated. Statistical analyses were
conducted using STATA v16. Significance was set at a
p-value <0.05.

RESULTS
Demograpbic characteristics

As for the previous study on pertussis vaccination
[32], the average age of the sample was 33.3 years
(SD + 6), 83.3% were Italian and 53.3% were married.
About parity, 50% of women were nulliparous, the oth-
er 50% said they had 1 (37%) or 2 or more children
(13%) (Table 1). Of 300 women, 30% were vaccinated
or planned to get vaccinated against influenza during
the current pregnancy.

HBM and influenza vaccine

Figure 1 shows the frequency of the HBM dimen-
sions. With regard to risk susceptibility, 53.7% of women
declared that they worried to contract influenza during
pregnancy and 80.7% of them agreed that there is a risk
of contracting influenza during the first months of life.
About the foetal complication following the influenza
during pregnancy, 14% disagreed and 40% were unsure.
Even the perception of complications and severity dur-
ing the first months of life had 56% of women agree. On
the other hand, 68.7% agreed that vaccination during
pregnancy could reduce the risk for mother to contract
influenza and 47.7% agreed that vaccine during preg-
nancy protects the child before and after birth. More-
over, only 15% of women have had the perception that
the vaccine against influenza could transmit the disease
to themselves and 12.7% that the vaccine is unsafe dur-
ing pregnancy for the baby’s health.

Compared to pertussis vaccination [32], women
seem less worried that their baby may get the influenza
during the first few months of life (7.3% vs 18.3%). With

Table 1
Women's socio-demographic characteristics and frequencies
of influenza vaccination or intention to get vaccinated

Data of participants’ N (%)
Mean age in years 333(SD£6)
Nationality
Italian 250 (83.3%)
Foreigner 50(16.7)
Marital status
Married 160 (53.3)
Unmarried 133 (44.3)
Separate/Divorced 7 (24)
Educational level
University degree 143 (47,7)
Secondary school 132 (44)
Lower secondary 20 (6.7)
Primary school 5(1.6)
Occupation situation
Employed 201 (67)
Housewife 35(11.7)
Unemployed 33(11)
Student 4(1.3)
Other 27 (9)
Parity
Nulliparous 250 (50)
1 or>2 250 (50)
Influenza vaccination or intention to get
vaccinated
No 210 (70)
Yes 90 (30)

regard to risk severity, 14% of women disagreed that the
influenza contracted during pregnancy could lead to
complications for the baby, while the 40% were unsure.
Related to the possibility of contracting the influenza in
the first months of life, 56% of women agreed that the
influenza increases the risk of severe illness and compli-
cations. Compared to pertussis, more women disagreed
that the influenza vaccine during pregnancy reduces the
mother’s risk of contracting the influenza (8% vs 2%).

M Disagree H Unsure 5 Agree
THE VACCINE AS A MEAN OF FLU TRANSMISSION 54.7% 30.3% 15.0%
THE VACCINE FOR REDUCING THE MOTHER RISK
FLU SEVERITY DURING THE FIRST MONTHs OF LIFe  [IEIIEA) 32.3% 56.0%
FLU SEVERITY DURING PREGNANCY AND FOETAL COMPLICATIONS
MATERNAL WORRIES OF NEWBORN INFECTION IN THE FIRST MONTHS OF LIFE
MATERNAL CONCERNING TO CONTRACT FLU DURING PREGNANCY 26.0%
VACCINATION INFORMATION 23.0% 20.3% 56.7%
GUIDELINES RoLE  [IIERZD 31.7% 54.7%
FRIENDS AND FAMILY MEMBERS' ROLE 67.3% 17.3% 15.3%
THE ROLE OF PROFESSIONALS' RECOMMENDATIONS  JEZ47) 18.7% 73.7%
VACCINATION MISINFORMATION 18.0% 55.0%
FeAnoF nuecrons

Figure 1
Frequency of the HBM model dimensions (n = 300).
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Nonetheless, perceived benefits remained high. Even
for the protection of the baby before and after birth
through vaccination, women showed a greater degree
of agreement on influenza vaccination than vaccination
against pertussis (14.3% vs 5.3%). The barriers are al-
most overlapping in the two types of vaccine.

HBM confirmed its effectiveness in explaining or
predicting health behaviours and choices also for flu
vaccination (Figure 2).

As for the common section, the associations found in
the previous study are confirmed [32]: the Italian na-
tionality showed a significant association also with not
being afraid of injections (adjOR 3 CI 95% 1.6-5.8 p
<0.01), with not being discouraged by friends and fam-
ily to vaccinate during pregnancy (adjOR 2.9 CI 95%
1.6-5.5 p <0.01) and with the perception of not hav-
ing received all information needed to decide whether
to get vaccinated or not (adjOR 0.4 CI 95% 0.2-0.8 p
<0.01). Moreover, being employed was associated with
the fact that injections do not represent an obstacle to
vaccination (adjOR 2.3 CI 95% 1.3-3.9 p <0.01), with
not being worried to lack of knowledge on vaccinations
during pregnancy (adjOR 1.9 CI 95% 1-3.8 p <0.05)
and with not having been discouraged by friends and
family to get the vaccination (adjOR 2.1 CI 95% 1.2-
3.6 p <0.01). Fear of injections represented a barrier in
women aged less than or equal to 31 years (adjOR 0.4
CI 95% 0.3-0.7 p <0.01) (Table 2).

Having one or more children was associated with the
idea that the influenza in the first months of life of baby
can increase the risk of severe illness and complications
(adjOR 1.7 CI 95% 1.08-2.7 p <0.05). The Italian na-
tionality was negatively associated with the concern of
contracting influenza during pregnancy (adjOR 0.5 CI
95% 0.2-0.9 p <0.05) and of related complications for
the baby (adjOR 0.4 CI 95% 0.2-0.7 p <0.01) (Table 2).

The logistic regression model (Table 3) showed that
the perception of vaccine benefits (adjOR 4.3 CI 95%
1.7-10.9 p <0.01), of having received all the information
needed (adjOR 2.6 CI 95% 1.2-5.5 p <0.01), the trust
in guidelines (adjOR 3.5 CI 95% 1.6-7.3 p <0.01), the
fear of contracting the disease (adjOR 5.1 CI 95% 2.6-

10.3 p <0.01) and not being worried to lack of knowl-
edge on vaccinations during pregnancy (adjOR 3.1 CI
95% 1.5-6.4 p <0.01) are factors associated with intent
or vaccination against influenza during pregnancy.

DISCUSSION

Our study aimed to assess the factors that influence
the acceptance of influenza vaccination during preg-
nancy and confirmed the effectiveness of HBM in ex-
plaining and predicting health behaviour already dem-
onstrated in a previous study [32].

In our study 30% of women declared to be vaccinat-
ed/intention to get vaccinated during pregnancy against
influenza. Rodrigues-Blanco et al. [33] reported 66% of
intention to be vaccinated in postpartum women.

Our results show that perceived benefits remained
high, despite 40% of women were unsure about compli-
cations of influenza on the baby. The doubts on vaccine
safety are the main reason for rejecting the vaccine [34-
36]. Other reasons are: the belief that the vaccine is not
necessary or effective, the distrust towards the vaccine,
having a cold, the possibility of becoming sick, not be-
lieving in vaccines and not knowing the recommenda-
tions [33]. The so-called construct of the “good moth-
er”, described in the literature on the use of medications
during breastfeeding [37, 38],is polarized between two
profiles of pregnant women: on one hand, the women
who are unsure of the flu vaccine safety and therefore
avoid exposing the foetus to this perceived risk and, on
the other hand, those who intend to get vaccinated in
order not to expose the foetus to risks and complica-
tions in case of flu contracted during pregnancy.

Most of our women agreed that influenza increases
the risk of severe illness and complications and this may
have been a motivation for vaccination, perceiving the
risk of disease higher than vaccine. In fact, the errone-
ous belief that the vaccine itself can cause influenza in
case of cold like symptoms and clinical manifestations
without fever could represent a barrier to vaccination
[34]. In a historical period in which a pandemic is af-
flicting the world and in which various organism and
institutions [39, 40] recommend anti-COVID-19 vac-

Wehat -
WAalinal wraites of nerwiin ket -
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Pl srwer By Suring, (R 50 sontbn 28 e -
The vaceing Sor redusing (he otk ik
Fhee i an clvlid probection pre sod gost s v -
e wRCI 2 3 PR of B T -
Uirsfe waccing in prograncy® . -
Fear of ingortions®  ——
e iriation sivinformal s
T i 1ol profeunnay’ s ommendalion
Friends and Lamily members imke”  —g—

Soumdrlbery ey

Eipvriled s

Figure 2

HBM and intention or uptake of influenza vaccination during pregnancy.
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Table 2

HBM and social-demographic characteristics
I'm worried If a pregnant  If a child
about getting woman contracts the
the flu during contracts fluin the first

pregnancy (risk the flu, few months
susceptibility) complications of life, the
for her baby risk of severe
can develop illness and
(risk severity) complications
increases (risk
severity)

Educational

level = = =
High
Low

Occupation

situation = = =
Employed
Unemployed

Parity
1or=2 = = 62.7%
Nulliparous 49.3%

Nationality
[talian 50.8% 76.1% =
Foreigner 68% 66%

Age
<31 = = =
>31

*Inverted score.

cination even in pregnant women, after a careful assess-
ment of the risks and benefits, it is essential to avoid any
form of misunderstanding.

In our study, the Italian nationality is a facilitator of
vaccination. A previous study conducted in France [41]

Table 3
Logistic regression model

Intention or uptake of
influenza vaccination
during pregnancy
(Yes vs No)

adjOR (C1 95%)

The vaccine for reducing the mother

risk
Disagree 1
Agree 43(1.7-10.9)
Vaccination information
Disagree 1
Agree 26(1.2-5.5)
The trust in guidelines
Disagree 1
Agree 35(1.6-7.3)

Maternal concerning to contract flu
during pregnancy

Disagree 1

Agree 5.1(2.6-10.3)
Vaccination misinformation*

Disagree 1

Agree 3.1 (1.5-64)

*Inverted score.

I'm afraid of I'm worried Friends I believe |
injections there maybe  orfamily have received
(barriers to thingsldon't members all the
action)* know about have information
vaccinations discouraged needed
inpregnancy me from to decide
(barriers to getting whether
action)* vaccinated to get
during vaccinated
pregnancy (self-efficacy)
(cues to
action)*
= = = 54.9%
76%
67.5% 29.8% 71.5% =
47.2% 18% 80.7%
67.2% = 71.6% 53.6%
40% 46% 72%
51.3% = = =
69.9%

showed that during pandemic HIN1 influenza virus,
the foreign nationality in pregnant women was a risk
factor for not vaccination. There is a general perception
that, while in Western Countries, pregnancy is consid-
ered as a potential risk condition, migrant women deem
it as a physiological process [42].

Our previous study on HBM on pertussis [32] and
this study on influenza show a higher risk severity per-
ception for pertussis compared to influenza (80.3% vs
56%), and a related vaccination behaviour (being vac-
cinated or intention to vaccinate 48.3% vs 30%). The
same phenomenon has been described by other authors
[43, 44], showing that risk perception is increased for
infancy vaccine-preventable diseases, compared to sea-
sonal influenza, and is associated with lower influenza
vaccination uptake. Pertussis, as other infancy vaccine-
preventable diseases, is of greater concern compared
to influenza, whose social representation could be of
lower gravity due to its “seasonal” occurrence. Another
reason for the higher gravity perception of pertussis and
consequent vaccination behaviour in pregnancy could
be the historical memory of its morbidity and mortality
in early childhood in the last century. The perception of
lower severity of influenza during pregnancy could be
addressed by specific communication strategies.

Our logistic regression reconfirms the key role of
healthcare professionals in providing information and
recommendations on vaccinations. This is a factor posi-
tively associated to be vaccinated or to intention to get
vaccinated. These results are confirmed for vaccination
against pertussis [32] and for others health behaviours
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on women’s health [45]. In previous studies the recom-
mendations on vaccination against influenza were pro-
vided by midwives, who represented the most helpful
sources [35, 46]. Healthcare professionals’ knowledge,
attitudes and practices impact on infant health protec-
tion and promotion in many clinical settings [47], but
their role is pivotal even before the birth, providing
complete and exhaustive information to the expectant
parents. The specific training for midwives for increas-
ing the probability to receive the vaccination against
influenza during pregnancy is needed [48]. The e-learn-
ing, proved effective in different areas of maternal-child
fields such as breastfeeding [49, 50], could be a solution
for improving knowledge and skills of healthcare profes-
sionals on vaccinations. In addition, the trust relation-
ship established by midwife for mother and child health
promotion is integral part of her/his habitual activities
[51-53].

This study has some limitations: the use of a conve-
nient sample of women and a questionnaire that in-
cludes items from validated questionnaires, but overall
it has not undergone a validation process; the impos-
sibility to assess the HBM effectiveness in the two
groups of intentioned and vaccinated women, due to
aggregated collection of data through questionnaire;
the possible selection bias due to exclusion of women
who could neither read nor understand Italian.

CONCLUSIONS
The vaccination is a public health priority. Through
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Abstract

Objectives. This study (GLASS) aimed to explore low health literacy (HL) prevalence
among journalists and general population and factors associated with low HL.
Methods. GLASS was an Italian online cross-sectional study. Questionnaires included
instruments for different HL, dimensions: single item literacy screener (SILS), medical
term recognition test (METER), medical data interpretation test (MDIT). For each in-
strument, multiple regressions were performed.

Results. Participants were 665. A total of 24.6%, 85.0%, and 58.9% journalists and
19.5%, 77.8%, and 62.6% general population reported low HL (SILS, METER, MDIT,
respectively). Regressions showed that journalists who had never written about health
and journalists who had personally written about health without being health journalists
had a higher likelihood of low HL compared with health journalists.

Conclusion. Since journalists are key players in public health, our findings are relevant;
especially considering the context of the current pandemic. It would be advisable to bol-
ster a stronger collaboration between professionals in the media world and the scientific
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community.

INTRODUCTION

Health literacy (HL) is defined by the World Health
Organization (WHO) as a combination of skills every
human being needs to “access, understand, appraise
and apply health information, to make judgements and
take decisions in everyday life” for protecting and main-
taining health [1]. Despite being the result of multiple
social and individual factors [2], HL can be described
using (at least) three progressively higher levels of in-
dividual autonomy and personal empowerment: func-
tional, interactive and critical HL [3].

Quantification of HL [4] has been crucial to deter-
mine its effect on health-related outcomes. Since its
first debut in 1974 [5], it is now clear that a low HL
level is associated with more hospitalizations, greater
use of emergency care, low receipt of health preven-
tion initiatives such as screenings (i.e., mammography)
and influenza vaccine, and also poorer ability in taking
medications correctly or to interpret labels and health
messages [6], possibly undermining efforts in develop-
ing patient empowerment.

Low HL level has been recognized to play an essen-
tial role in the context of health information seeking and
quality assessment using both classic and new media

[7]. In this regard, the quality of information is crucial,
and in 2006 health journalism accepted the challenge
with Health News Review organization developing a set
of 10 rigorous criteria that “all health care news stories
and all health care news (press) releases about inter-
ventions should include” [8, 9]. It was found that the
stories considered during 2005-2010 successfully met
just less than half of the criteria, particularly in terms
of “spinning” research results (magnification of findings
and picturing a new treatment a major breakthrough)
and failing to discuss costs and quality of evidence of
drugs or health [10, 11].

Although a direct effect of media coverage on HL
is unclear [12], evidence that an inaccurate coverage
could influence health choices is well [13, 14], and pos-
sibly exacerbated during critical times such as a pan-
demic, with the development of the so-called infodem-
ic, defined as “too much information including false or
misleading information in digital and physical environ-
ments during a disease outbreak” [15].

Focusing on the Italian context, the legislation does
not provide a defined path to become a health journalist.
Moreover, registered journalists do not need to special-
ize in a certain field, although it naturally occurs among

Address for correspondence: Gianluca Voglino, Dipartimento di Scienze della Sanita Pubblica e Pediatriche, Universita degli Studi di Torino,

Via Santena 5 bis, 10126 Turin, Italy. E-mail: gianluca.voglino@gmail.com.

293

ORIGINAL ARTICLES AND REVIEWS



..l\-:|
O
NS

Giuseppina Lo Moro, Dario Catozzi, Gianluca Voglino et al.

editorial staff of the most widely circulating newspaper
and TV newsrooms. The same does not always apply
to small magazines and newspaper staff or among rela-
tively new online journal realities, where medical and
health-related news can be covered by journalists with a
broad range of backgrounds [16].

Therefore, given the role of a low HL in condition-
ing health outcomes and the importance of quality in
health journalism to provide an accurate coverage of
health information, our primary aim was to assess the
prevalence of low HL among Italian general population
and, especially, among journalists to explore if journal-
ists operating in the health field had the proper skills
to correctly interpret health communication and ad-
equately convey it to the reader. Additionally, we aimed
to investigate factors potentially associated with low
HL both in general population and journalists.

METHODS
Study design

The GLASS (Livello di Alfabetizzazione su Salute e
Sanita nei Giornalisti, i.e., health literacy level among
journalists) study was a cross-sectional survey conduct-
ed in Italy amongst a convenience sample of adults. The
study was approved by the Internal Review Board of the
Department of Public Health Sciences of the Univer-
sity of Turin. Criteria for the inclusion in the study were:
age >18 years old; being resident in Italy and being able
to give informed consent.

The research was conducted using the computer-as-
sisted web interview (CAWI) method. The survey was
developed using the Uniquest (Limesurvey) platform.
The survey consisted of a questionnaire distributed
mainly on Facebook through a web link shared by insti-
tutional social media pages and personal accounts of re-
searchers. The survey was spread from June to Septem-
ber 2019. Before starting the survey, a brief explanation
of the study was shown to each participant. Then, by
confirming the enrolment to the study, each participant
declared their informed consent. Participation was vol-
untary and anonymous, and participants received no
compensation.

Instruments

For each participant, the first section of the ques-
tionnaire consisted of ten questions investigating the
socio-demographic and health-related characteristics,
e.g., age, gender, education, perceived economic status
and presence of a personal chronic disease/disability.
Participants were asked if their work/study background
was in healthcare, journalism or other. Journalists were
asked four additional questions to frame their profes-
sional activity.

The next section was dedicated to HL: as recom-
mended for robust research methods in HL. measure-
ments [17], we included multiple measures. We used:
the single item literacy screener (SILS) [18], the medi-
cal term recognition test (METER) [19] and the medi-
cal data interpretation test (MDIT) [20].

The SILS is a single question which has shown high
reliability and validity [18]. It asks “How often do you
need to have someone help you when you read instruc-

tions, pamphlets, or other written material from your
doctor or pharmacy?” and 4 answers are possible, with a
score of 2 set as cut-off [18]. It was used in its validated
Italian version [21]. Scores greater than 2 help identi-
fying individuals at higher risk of limited reading and
understanding ability regarding health information [18,
21]. It is considered a self-reported comprehension tool
to investigate HL [22].

The METER is another measurement with high reli-
ability and validity [19], which was used in its Italian
validated version [23]. It consists of a list of 70 terms
that are both real medical terms (40 items) and words
that sound alike but are not real words (30 items). The
participants are asked to check off those words they
recognize as actual medical terms. The score is defined
as the sum of correct words recognized and the cut-off
points have been set as 0-20 for low, 21-34 for marginal
and 35-40 for functional HL levels [19]. It is considered
a word recognition tool to assess HL [22].

The MDIT is a reading/numeracy comprehension
tool, which is focused on skills to understand and com-
pare medical statistics about disease risk and about risk
reduction and can be an assessment of abilities for mak-
ing sense of ordinary health information [20]. It was
used the Italian short version, which consists of 10 items
[24]. The percentage of correct answers represents the
final score: a 0-100 scale with higher scores indicating
greater abilities in interpreting information [20]. A score
>75 can be considered as “passing” HL [25].

Statistical analysis

This paper had three outcomes: having a “low HL”
according to the above-mentioned tools (SILS: score >2
[18]; METER: score <35 [19]; MDIT: score <75 [25]).

In this paper, we were primarily interested in studying
the general population, specifically focusing on journal-
ists. The target groups were: “health journalists” (jour-
nalists whose primary area of specialization is medicine/
health); journalists who had personally written about
medicine/health/public health in their career but whose
primary area is not medicine/health (i.e., non-health
journalists who have personally written about medi-
cine); journalists who had never written about medi-
cine/health/public health in their career; general popu-
lation (excluding journalists). Additionally, we collected
data on people working/studying in the healthcare field.
We considered the whole sample for descriptive analy-
ses and different subsamples in the regression analyses
as explained below.

Descriptive analyses were performed. Continuous
variables were expressed as median and interquartile
range (IQR) since the Shapiro-Wilk test showed non-
normal distributions. Chi-squared tests (Kruskal-Wallis
or Mann-Whitney U tests for continuous variables)
were computed to assess differences between: groups
defined by the work/study background; groups defined
by the outcomes. Relationships between outcomes
were explored by chi-squared statistics and Cohen’s
kappa coefficient.

For each outcome, simple logistic regressions were
conducted with the target groups as covariate. The
effects of the independent variables on the outcomes
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were analyzed with multiple logistic regressions adjust-
ed for age and gender. Final models were achieved with
a backward stepwise method (results expressed as odds
ratios OR, 95% CI). Specifically, the default option of
the SPSS software for backward elimination was used
(likelihood-ratio statistic greater than 0.10 as removal
criterion). In the Supplementary material, a list of the
variables that were entered at the first step is shown
(Supplementary Methods M1 available online). For each
outcome, the models were executed in different sub-
samples: general population (including journalists);
journalists (also entering the variables specifically col-
lected for this subgroup); participants with a healthcare
background. We decided to keep “healthcare people”
separated from the others as they may report different
variables influencing HL due to their background.

SPSS software (version 26) was used, and a two-tailed
p-value <0.05 was considered to be statistically signifi-
cant. Missing values were excluded.

RESULTS
Cbharacteristics of the sample

The sample consisted of 665 participants. Females
accounted for 66.5%. The median age was 37 years
(IQR = 30-49). The majority had an educational level
higher than the high school diploma (68.1%). A total of
82.6% were workers.

Stratifying the sample by work/study background,
some significant differences were revealed. For in-
stance, participants with journalism background were
less likely to have a Bachelor or Master’s degree (p
<0.001), be a student or non-worker (p <0.001), and
have a good/excellent perceived economic status (p =
0.025). Details are in Table 1.

Additional information was collected for participants
with a journalism background. The majority consisted
of journalists working for a daily newspaper (38.7%),
followed by freelance journalists (20.4%), journalists
working for periodical (19.7%) and for online magazine
(19.7%) (chance to select more than one option). The
most frequent primary areas of specialization were: pol-
itics (35.9%), news report (32.4%), education (28.2%),
and medicine/health (25.4%) (chance to select more
than one option). A total of 64.8% declared to have per-
sonally written about medicine/health and 31.7% stated
to have studied health communication or scientific
dissemination through a course or other means. Thus,
25.4% reported medicine/health as the primary area (n
= 36), 39.4% reported to have written about medicine/
health but medicine/health was not their primary area
(n = 56), and 35.2% neither reported medicine/health
as the primary area nor declared to have written about
medicine/health (n = 50). Details are presented in Table
S1 (Supplementary material available online).

Description of the outcomes

A total of 115 participants (17.3%) reported an in-
adequate HL. according to the SILS (median score 2,
IQR = 1-2). According to the METER, 438 participants
(68.4%) reported low (n = 69) or marginal (n = 369) lev-
els of HL, while 202 reported functional levels of HL
(31.6%) (median score 32, IQR = 27-35). Based on the

MDIT, 322 individuals (59.2%) reported a non-passing
HL against 222 individuals (40.8%) with a passing HL.
(median score 70%, IQR = 60-80%). The categories of
low HL defined by the different outcomes were associat-
ed each other (Table 2). However, the Cohen’s kappa co-
efficient indicated poor concordance (METER ws SILS:
0.106; MDIT »s SILS: 0.100; METER vs MDIT: 0.125).

The prevalence of low HL was different between the
categories of work/study background (SILS: p <0.001,
METER: p <0.001, MDIT: p = 0.096). A total of 24.6%
(SILS), 85.0% (METER), and 58.9% (MDIT) journal-
ists reported low HL. Among participants neither with
journalism nor with healthcare background, the preva-
lence of low HL was 19.5% (SILS), 77.8% (METER),
and 62.6% (MDIT). Participants with healthcare back-
ground had reduced frequencies of low HL (Table 2).
It must be noted that for the METER the above-men-
tioned results for “low HL” refer to low and marginal
levels. Considering only actual low HL, such percent-
ages are: 21.4% for journalists, 9.7% for general popula-
tion, 3.4% for healthcare participants.

Both considering METER and MDIT, the prevalence
of low HL showed a significant decreasing frequency
with the increase of education level. The distribution
of age was not different across the categories defined
by the outcomes (SILS p = 0.651, METER p = 0.531,
MDIT p = 0.082). The prevalence of poor HL was lower
among those with a perceived good/excellent economic
status (SILS, MDIT), among those with a chronic dis-
ease/disability (METER), and among those with a family
member working in the healthcare field (METER). Par-
ticipants with a family member working in the healthcare
field showed a higher prevalence of inadequate HL ac-
cording to SILS. Other details are in Table 2.

Considering additional journalists’ information, there
was no significant differences according to the SILS.
Both for METER and MDIT, health journalists were
less likely to report low HL (METER: 69.4%, MDIT:
26.7%), while non-health journalists who had person-
ally written about medicine/health (METER: 87.5%,
MDIT: 68.6%) and journalists who had never writ-
ten about medicine/health (METER: 93.8%, MDIT:
69.8%) showed a greater prevalence of low HL (ME-
TER: p <0.007, MDIT: p <0.001). It must be noted
that for the METER the above-mentioned results for
“low HL” refer to low and marginal levels. Consider-
ing only actual low HL, such percentages are: 0% for
health journalists, 19.6% for non-health journalists who
had personally written about medicine/health, 39.6%
for other journalists.

Moreover, journalists writing for online magazine
(METER: p = 0.018), journalists writing for daily
newspapers (MDIT: p = 0.012), and journalists whose
primary area was technology and computer science
(MDIT: p = 0.017) reported lower frequencies of poor
HL. Journalists whose primary area was sports/motor
sports (MDIT: p <0.001) or entertainment (MDIT: p =
0.024) reported higher prevalence of low HL. Having
studied health communication or scientific dissemina-
tion through a course or other means showed no sig-
nificant association with HL. Details are in Table S1
(Supplementary material available online).
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Table 1

Characteristics of the sample: overall descriptive analyses and stratified by work/study background

Characteristic

Age*

Gender

Male

Female

Nationality

Italian

Other

Area

Northern Italy
Central ltaly
Southern Italy
Education level
High school or lower
Bachelor or Master’s degree
Postgraduates degree
Household

1 person

2 persons

More than 2 persons
Occupation

Worker

Non-worker (homemaker, retiree,

unemployed)
Student

Perceived economic status

Good/excellent

Insufficient/poor

Overall
sample
(n=665)
N (%)

37 (30-49)

222 (33.5)
440 (66.5)

659 (99.1)
6(0.9)

544 (81.8)
60 (9)
61(9.2)

212(31.9)
327 (49.2)
126 (18.9)

111(16.7)
169 (25.4)
385 (57.9)

537 (82.6)

52 (8)

61(94)

433 (65.1)
232 (34.9)

Personal chronic disease or disability

No

Yes

Family member with a chronic disease or disability

No

Yes

Family member working in the healthcare field

No

Yes

548 (82.5)
116 (17.5)

393 (59.2)
271 (40.8)

440 (66.3)
224 (33.7)

Journalism
background
(n=142)
N (%)

40 (33-52)

80 (56.7)
61 (43.3)

142 (100)
0(0)

88 (62)
27 (19)
27 (19)

46 (32.4)
59 (41.5)
37(26.1)

30(21.1)
39(27.5)
73 (51.4)

80 (56.3)
62 (43.7)

125 (88.7)
16 (11.3)

93 (66)
48 (34)

100 (70.9)
41(29.1)

Healthcare Neither journalism nor p-value
background healthcare background
(n =158) (n =365)
N (%) N (%)
34 (28-45) 38 (30-48) 0.001
43(27.2) 99 (27.3) <0.001
115 (72.8) 264 (72.7)
158 (100) 359 (98.4) 0.083
0(0) 6(1.6)
131(82.9) 325 (89) <0.001
15 (9.5) 18 (4.9)
12 (7.6) 22 (6)
29 (184) 137 (37.5) <0.001
82 (51.9) 186 (51)
47 (29.7) 42(11.5)
21(133) 60 (16.4) 0.329
39 (24.7) 91 (24.9)
98 (62) 214 (58.6)
119 (78.3) 283 (79.3) <0.001
7 (4.6) 42(11.8)
26 (17.1) 32(9)
101 (63.9) 252 (69) 0.025
57 (36.1) 113 (31)
126 (79.7) 297 (814) 0.088
32(203) 63 (18.6)
83(52.5) 217 (59.5) 0.061
75 (47.5) 148 (40.5)
81(51.3) 259 (71) <0.001
77 (48.7) 106 (29)

n = sample size. Figures are expressed as number (N) and column percentages (%). P-value obtained via chi-squared tests. *Figures expressed as median

(interquartile range).

Regression models

Table S2 shows simple regressions for each outcome
with the target groups as independent variable (Supple-
mentary material available online). No group reported

a significant association with low HL defined by the
SILS. Concerning both the METER and the MDIT,
non-health journalists who had personally written about
medicine/health and journalists who had never written
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Table 2

Descriptive analyses stratified by the health literacy outcomes

297

SILS: inadequate HL METER: low/marginal HL MDIT: non-passing HL
No Yes P No Yes No Yes
(n=550) (n=115) (n=202) (n=438) (n=222) (n=322)
N % N % N % N % N % N %

METER: low/marginal HL
No 187 (92.6) 15 (7.4) <0.001 - -
Yes 339(774)  99(226)
MDIT: non-passing HL
No 201 (90.5) 21 (9.5) <0.001 84 (37.8) 138 (62.2) 0.003 =
Yes 254 (789)  68(21.1) 83 (25.8) 239 (74.2)
Work/study background
Journalism 107 (75.4) 35(24.6) <0.001 21(15) 119 (85) <0.001 51(41.1) 73 (58.9) 0.096
Healthcare 149 (94.3) 9(5.7) 103 (69.6) 45 (30.4) 60 (48.8) 63 (51.2)
Neither journalism nor 294 (80.5) 71 (19.5) 78 (22.2) 274 (77.8) 111(374) 186 (62.6)
healthcare
Gender
Male 186 (83.8) 36(16.2) 0.627 65 (30) 152 (70) 0.532 87 (47) 98 (53) 0.035
Female 362 (82.3) 78(17.7) 136 (32.4) 284 (67.6) 134 (37.6) 222 (62.4)
Nationality
Italian 546 (829) 113(17.1) 0.297 202 (319) 432 (68.1) 0.095 220 (40.7) 320 (59.3) 0.707
Other 4 (66.7) 2(333) 0(0) 6 (100) 2 (50) 2 (50)
Area
Northern Italy 456 (83.8) 88 (16.2) 0.060 173 (33) 351 (67) 0.092 187 (42.5) 253 (57.5) 0214
Central ltaly 43 (71.7) 17 (28.3) 18 (31) 40 (69) 19 (36.5) 33 (63.5)
Southern [taly 51 (83.6) 10 (16.4) 11(19) 47 (81) 16 (30.8) 36 (69.2)
Education level
High school or lower 167 (788)  45(21.2) 0.147 46 (22.7) 157 (77.3) 0.004 47 (27) 127 (73) <0.001
Bachelor or Master’s 274(83.8)  53(16.2) 111 (35.1) 205 (64.9) 123 (46.4) 142 (53.6)
degree
Postgraduates degree 109 (86.5) 17 (13.5) 45 (37.2) 76 (62.8) 52 (49.5) 53 (50.5)
Household
1 person 94 (84.7) 17 (15.3) 0.833 25(23.8) 80 (76.2) 0.124 41 (47.7) 45(52.3) 0214
2 persons 139(822) 30(17.8) 59 (35.5) 107 (64.5) 62 (43.1) 82 (56.9)
More than 2 persons 317 (82.3) 68 (17.7) 118 (32) 251 (68) 119(37.9) 195 (62.1)
Occupation
Worker 448 (834)  89(16.6) 0.930 157 (30.1) 364 (69.9) 0.081 189 (41.6) 265 (584) 0.057
Non-worker (homemaker, 44 (84.6) 8(154) 20 (40.8) 29 (59.2) 9(23.7) 29 (76.3)
retiree, unemployed)
Student 50 (82) 11(18) 23(41.8) 32(58.2) 19 (48.7) 20(51.3)
Perceived economic status
Good/excellent 369(85.2)  64(14.8) 0.019 141 (34.1) 273 (65.9) 0.066 156 (44.1) 198 (55.9) 0.035
Insufficient/poor 181 (78) 51 (22) 61 (27) 165 (73) 66 (34.7) 124 (65.3)
Personal chronic disease or disability
No 450 (82.1) 98(17.9) 0.289 154 (29.3) 372 (70.7) 0.008 187 (42.1) 257 (57.9) 0.191
Yes 100 (86.2) 16 (13.8) 48 (42.1) 66 (57.9) 35(35) 65 (65)
Family member with a chronic disease or disability
No 324 (82.4) 69 (17.6) 0.749 110 (29.2) 267 (70.8) 0.120 137 (424) 186 (57.6) 0357
Yes 226 (83.4) 45 (16.6) 92 (35) 171 (65) 85 (38.5) 136 (61.5)
Family member working in the healthcare field
No 374 (85) 66 (15) 0.038 119 (28.3) 302 (71.7) 0.013 145 (40.2) 216 (59.8) 0.668
Yes 176 (78.6) 48 (21.4) 83 (37.9) 136 (62.1) 77 (42.1) 106 (57.9)

n = sample size. Figures are expressed as number (N) and row percentages (%). P-value obtained via chi-squared tests y.
HL: health literacy (HL). MDIT: medical data interpretation test; METER: medical term recognition test; SILS: single item literacy screener.
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about medicine/health were more likely to have low
HL. General population had a higher likelihood of re-
porting a low HL defined by the MDIT.

The multiple regression model confirmed no signifi-
cant differences in HL defined by the SILS between
the target groups. Participants from Central Italy and
people with a family member working in the healthcare
field were more likely to report a low SILS HL. Increas-
ing age was associated with a lower likelihood of poor
HL. The model considering only the journalists’ sub-
sample confirmed the relationship with age (Table 3).

The METER multiple regression model revealed that,
in addition to the relationships highlighted in the simple
regression (Supplementary material, Table S2, available
online), also general population had a higher likelihood
of reporting low HL. compared with health journalists.
Specifically, general population seemed to have a risk
lower than the one of non-health journalists who had
personally written about medicine/health and journal-
ists who had never written about medicine/health; how-
ever, the 95% Cls were overlapped. Participants with a
high school diploma or lower education level showed a
higher likelihood too. Non-workers had a lower prob-
ability of reporting low HL compared with workers. The
model considering only the journalists showed that an
increasing age was associated with a higher likelihood
of low HL and journalists whose primary area was poli-
tics or science and medicine had a lower probability of
poor HL (Table 3).

The MDIT multiple regression model confirmed
non-health journalists who had personally written
about medicine/health and journalists who had never
written about medicine/health were more likely to have
low HL, while this relationship was not confirmed for
general population. Participants with a high school di-
ploma or lower education level and females also showed
a higher likelihood of low HL. Increasing age seemed
to slightly reduce the odds of low HL. Additionally,
the model considering only the journalists’ subsample
showed journalists working for daily newspaper were
less likely to report poor HL (Table 3).

Lastly, multiple regression models were performed in
the healthcare subsample. Both for the SILS and the
METER models, increasing age reduced the odds of
poor HL (SILS: OR 0.92, 95% CI 0.87-0.97, p = 0.004;
METER: OR 0.96, 95% CI 0.94-0.98, p <0.001). Stu-
dents were less likely to report low HL defined by the
METER (OR 0.19; 95% CI 0.04-0.88, p = 0.034). Con-
cerning the MDIT, participants with an insufficient/
poor perceived economic situation had a greater likeli-
hood of low HL. (OR 2.75, 95% CI 1.16-6.56, p = 0.022)
(Supplementary material, Table S3, available online).

DISCUSSION

This study aimed to estimate the prevalence of low
HL among journalists and general population and to
explore the factors potentially associated with low HL.

Concerning self-reported comprehension (i.e., SILS),
a meta-analysis found a prevalence of low HL of 42%
(95% CI 36-48%) in Europe and 42% (95% CI 33-51%)
in Italy [22]. Compared with such pooled prevalence, in
our sample the low HL defined by the SILS was found

to be less frequent, especially among healthcare profes-
sionals (5.7%), health journalists (13.9%) and general
population (19.5%). Interestingly, both journalists who
have never written about medicine/health and non-
health journalists who have personally written about
medicine/health reported the greatest levels of “self-
reported” low HL (28% and 28.6%, respectively).

About word recognition items, the prevalence in Eu-
rope was found to be 27% (95% CI: 18-38%) and in Italy
38% (95% CI: 35-41%) [22]. In our sample there were
lower percentages of people with low HL in word rec-
ognitions items, except for journalists who have never
written about medicine/health (39.6%) and non-health
journalists who have personally written about medicine/
health (19.6%). Adding participants with marginal HL,
the percentages of people with non-functional HL are
remarkably high, from 30.4% of “healthcare” partici-
pants to 69.4% of health journalists, 77.8% of general
population, 87.5% of non-health journalists who have
personally written about medicine/health and 93.8%
of journalists who have never written about medicine/
health.

Last, regarding reading/numeracy comprehension
items, our results are in line with the dramatically high
levels of low HL found in Italy by Baccolini, et al. [22].
Indeed, in Europe this kind of low HL was found to be
42% (95% CI: 33-53%), while in Italy 72% (95% CI:
32-93%). We found percentages between 62% and 70%
for general population and non-health journalists (also
those who have personally written about medicine/
health). Interestingly, in this case the lowest percent-
ages were reported by health journalists (26.7%) and
not by the “healthcare” participants (51.2%). This could
be partially due to the fact that the category “health-
care” can include a wide range of professionals and
their knowledge may vary especially when considering
reading/numeracy comprehension. Indeed, we found
significant associations between higher levels of HL
and “healthcare” participants both for SILS and ME-
TER, while we did not find any significant association
for MDIT.

Therefore, in our study, the greatest levels of low HL,
in all the studied dimensions were reported by journal-
ists who have never written about medicine/health and
journalists who have personally written about medicine/
health without being health journalists. These findings
are confirmed in the multiple regression models, where
the above-mentioned subgroups had a significantly
higher likelihood of reporting low HL both for ME-
TER and for MDIT. Since also journalists that have no
specific expertise in medicine may write about it, these
findings are alarming as journalists are widely recog-
nized to be a potential key player in public health and
health-related initiatives [26-29]. Although it is difficult
to find evidence about HL of journalists in scientific
literature, some findings are in line with the low HL
we found. Shah and colleagues outlined that the low
HL rate of journalists was a major obstacle to accurate
and comprehensive polio vaccine coverage in Pakistan
[26]. Wilson et al. reported that most magazines with
“health” in the tile showed poor quality and unreliable
health advice [30]. Interestingly, Hinnant and col-
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Table 3

Multiple regression models with poor health literacy as outcome (according to SILS, METER, and MDIT)

Age
Female

Health
journalists

Non-health
journalists who
had personally
written about
medicine/health

Journalists

who had never
written about
medicine/health

General
population

Nationality other
than Italian

Northern Italy

Central Italy

Southern ltaly

Bachelor or
Master's degree

High school or
lower

Postgraduate
degree

Insufficient/
poor economic
situation

Family member
with a chronic
disease or
disability

Family member
working in the
healthcare field

Household: 1
person

Household: 2
persons

Household:
More than 2
persons

Worker

Non-worker

Student

Personal chronic
disease or
disability

Primary area of
specialization:
education

SILS

Journalists and

general population

adjoR

097

117

Ref.

0.55

283

Ref.

0.52

Ref.

093

0.55

1.39

087

95%
Cl

0.95-
0.98

0.71-
1.9

041-
242

044-
281

0.28-
1.06

0.49-
16.21

1.05-
4.26

0.22-
127

0.56-
1.55

0.27-
112

0.89-
218

0.55-
1.39

131-
337

p

<0.001

0.541

0.994

0.831

0074

0.244

0.786

0.099

0.560

0.002

Journalists

adjOR  95% p
Cl

0.95 092- <0.001
0.98

0.86 037- 0734
201

Ref.
1.74 062- 0291
488

0.59 0.18- 0380
193

Ref.
241 0.67- 0.177
864

3.14 096-  0.059
103

212 086-  0.104
5.25

METER
Journalists and Journalists
general population
adjOR  95% P adjOR  95% p
a al
099 098 0434 107 103 0002
1.01 (AN
108 067 0754 105 034 0930
174 321
Ref.
537 199- 0001
145
1420 302- 0001
66.86
354 187- <0001
6.71
Ref. Ref.
181 071- 0217 456 088 0070
467 2354
* x
Ref. Ref.
176 102- 0043 025 005  0.100
3.02 13
144 074 0287 046  012- 0260
281 178
125 077- 0361
203
057  020-  02%
164
084  051- 0478
137
Ref.
035 016~ 0007
0.75
208 059- 0255
733
072 039 0282 027 005 0114
131 137

MDIT
Journalists and Journalists
general population
adjOR  95% P adjOR  95% P
a al
098 096~ 0018 102 099 0260
0.99 1.04
156 101- 0047 034 014 0018
242 083
Ref.
281 115~ 0024
6.91
264 104- 0041
6.71
189 096~ 0066
373
051 007- 0515
387
Ref.
127 0627 0536
143 063 0392
321
Ref. Ref.
229 14- 0001 224 071- 0170
376 7.08
072 039 0268 061  017- 0460
1.29 226
206 0855 0110
252 097- 0057
6.5
Ref.
092 049 0784
172
101 063 0728
1.96
Ref.
213 083 0114
542
064 024 0371
171
116 064 0625 377  07- 0122
2.11 20.24

Continues
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Table 3
Continued
SILS METER MDIT
Journalists and Journalists Journalists and Journalists Journalists and Journalists
general population general population general population
adjOR  95% [ adjOR  95% p adjOR  95% [ adjOR  95% p adjOR  95% [ adjOR  95% P
Cl cl cl cl cl cl

Primary area of 0.30 008- 0073 0.25 0.06- 0.049 0.22 0.06- 0030

specialization: 112 0.99 087

science &

medicine

Primary area of 019  005- 0018

specialization: 0.75

politics

Primary area of 414 088- 0073

specialization: 1951

news report

Having 0.86 0.35- 0.745 1.36 0.36- 0.651 0.93 0.33- 0896

personally 214 5.08 261

written about

medicine

Having 231 073- 0155 129 032 0721 271 07- 0149

studied health 73 532 1048

communication

or scientific

dissemination

through a

course or other

means

Daily newspaper 032  012- 0024
0.86

Periodical 033 0.09-  0.091

1.19

Figures are expressed as adjusted Odds Ratios (adjOR) and 95% Confidence Interval. *Southern Italy was omitted because of the small size (Cl).
HL: health literacy (HL); MDIT: medical data interpretation test; METER: medical term recognition test; SILS: single item literacy screener.

leagues showed that health journalists view their pri-
mary responsibility to their audience as individuals and
not as a public service to the society, thus highlighting
that the way how journalists perceive their role may be
an important field of additional studies [27]. Beyond
HL and skills of journalists, it must be noted that, to
achieve an improved health communication, it is also
essential to promote a substantive public engagement
of scientists [31] as stronger collaborations between sci-
entists and journalists might help in improving public
health outcomes [28].

Additionally, our findings seem even more alarming
in the light of the COVID-19 pandemic. Indeed, it is
possible that journalists that have never written about
medicine and health-related topics have to write about
pandemic-related information during the so-called in-
fodemic [15]. False information is not necessarily de-
signed with bad intentions and misinformation caused
by a poor HL of journalists can be harmful: the cover-
age of health in the mass media and its quality is critical
since it is the key source for information for the general
population [32]. It also should be noted that, during
the pandemic, trust towards journalists may be reduced
[33], thus suggesting that increasing reliability for in-
stance through the improvement of journalists’ HL
could be essential to reach the population with correct
information.

Moreover, beyond the journalists” area of specializa-
tion, other factors were associated with low HL. Both

for METER and MDIT, low education increased the
likelihood of low HL consistently with other relevant
works [34, 35]. Such relationship was not found for
the SILS probably due to the nature of the instrument:
even if a very short self-reported comprehension tool
can be useful to quickly assess the HL status, subjec-
tive estimates of HL may have higher misclassification
rates [36]. Similarly, the fact that participants with a
family member working in the healthcare field had
a higher likelihood of low HL according to the SILS
could be due to the self-reported nature: those partici-
pants probably ask more for help since they have the
chance to easily receive a professional answer. Concern-
ing age, our results conflict with most of HL literature
that shows older age is linked to low HL [22, 34, 35].
However, this could be partially explained by the quite
young median age of our sample. Furthermore, accord-
ing to the MDIT model, women had a higher likelihood
of low HL in the general population sample while they
had a lower likelihood in the journalists’ subsample.
Thus, also considering that other relevant works are
conflicting about this issue [34, 35], the relationship
with gender should be further explored to understand
if some gender-related determinants can influence HL.
Lastly, considering only the journalists’ subsample, it
is interesting that also journalists whose primary area
of specialization was politics had a lower likelihood of
low HL.: this could be explained by the fact that politics
journalists must comprehend health policies. More-
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over, the possible reasons for the higher HL reported
by journalists working in daily newspapers should be
further investigated. It is worth noting that having stud-
ied health communication/scientific dissemination was
not significant for any outcomes, perhaps because the
experience gained working in the medicine-related field
might be more important than attending courses.

Regarding the models for the healthcare subsample,
observations like in the general population model can
be done about age. Interestingly, students had a lower
likelihood of low HL and this could be partially ex-
plained by the fact that, perhaps, students present a
higher internet use, which has been found linked to
high HL [34]. Last, participants with an insufficient/
poor perceived economic situation had a greater likeli-
hood of low HL consistently with findings about HL
[35] (it must be noted that the healthcare subsample
did not include only medical doctors but all possible
workers/students within the healthcare field).

This work had some strengths and limitations. To
our knowledge, it was one of the first studies examin-
ing the HL among different kind of journalists and it
used only validated tools to measure HL [21, 23, 24]. It
should be noted that the categories defined by the in-
struments were significantly associated, although with
a poor concordance. This could be partially due to the
fact that these tools do measure different dimensions of
HL. Specifically, the use of multiple measures of HL, as
we did, is recommended for robust research methods in
HL [17]. The small sample represented the main limita-
tion, along with the cross-sectional design and the con-
venience sampling. Besides, the generalizability of the
results is also limited to the Italian context. However,
this study offers a glimpse of the pre-COVID-19 situa-
tion among Italian mass media operators and it can be a
starting point to investigate the HL among the journal-
ists’ category, which should be a public health priority
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Marco Cattaneo, with textual inserts by zoologist Bru-
no Cignini (for decades in charge of the animal com-
munities of the Rome metropolitan area, chief officer
at the Municipality of Rome) this artistic book provides
a collection of lovely photos, depicting most of the
commonest animal species observed in the Rome met-
ropolitan areas, ranging from birds to snakes, insects,
crabs, porcupines, dormice, hedgehogs, foxes, squirrels,
spiders, bats, toads, turtles, salamanders and so on.

Photographs, one or two for each species, are pro-
vided by a condensed, short legend: which contains, in
admirable few lines, the most relevant information re-
garding urban zoo-anthropological and zoo-geograph-
ical characteristics of the species, with some notes on
their biology.

The book therefore provides a delightful picture of
animal species having colonized metropolitan areas,
while providing basic information on their ethology and
conservation status. To readers of the biomedical field,
this information may result crucial, given the recog-
nized problems caused by zoonotic risk by (reciprocal)

transmission between wild species inhabiting inner cen-
tral zones of cities and the crowded human population.
The recently emerged concept of One Health [1, 2],
according to which terrestrial ecosystems represent an
unicum and therefore the correct and efficacious safe-
guarding of human health, has to take into account any
contact with nonhuman species.

Signed by biologist Granata, the second volume In-
visible bestiary: field guide to the animals of our cities pro-
vides a much higher amount of information concerning
urban-living species, with particular focus on insects
(the first hundred pages are completely devoted to
them) and deal with home-inhabiting species, includ-
ing spiders. Also, birds and reptiles are considered vi-
vaciously, and some amphibians and mammalian spe-
cies as well. It is worth noticing that rarely considered
free-living nonhuman beings, as wild rabbits, dormice,
slow worms, green lizards, tenches, badgers, etc. are
briefly mentioned. This latter represents an original and
positive element of this volume, since most books on
urban communities do not enclose animals difficult to
be encountered, yet the possibility that any species may
become a vector of disease is often unpredictable.

Overall, this volume follows a fluid narrative style, a
kind of personal exploration by the author that accom-
pany the reader throughout the animal communities
inhabiting urban areas. Its weakness, possibly for offi-
cers of public health, may be some lack of systematicity
in the way the various species are illustrated. In other
words, this book does not represent an urban-life en-
cyclopedia, nor a classical textbook for studying urban
fauna. Nevertheless, its readability and the well-defined
draws, allow to easily recognize wild urban species. The
fact that it includes, as already mentioned, quite rare
animals, makes this book a recommended reading for
veterinarians, zoo-anthropologists, animal behaviour
experts and urban planners as well. In a mature per-
spective of One Health, it represents a good cultural
and operational framework for monitoring the likeli-
hood of physical (or close) contact between Homo sa-
piens and the wide variety of animal species living in
cities, large metropolitan areas but also towns, villages
and very small settlement centers [3].

Links, already promising, between zoo-anthropology
and preventive medicine should be further stabilized
and strengthened.

Stella Falsini and Enrico Alleva
Istituto Superiore di Sanita, Rome, Italy
enrico.alleva@iss. it

stella.falsini@iss. it
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FOOD AND AGRICULTURE ORGANIZATION
OF THE UNITED NATIONS (FAO)

Thinking about the future of food safety - A fore-
sight report. Rome: Food and Agriculture Organiza-
tion of the United Nations 2022; 158 p. ISBN 978-92-
5-135783-5. In this publication, the FAO food safety
foresight programme provides an overview of the major
global drivers and trends by describing their food safety
implications including, among others, climate change,
changing consumer behaviour and preferences, new
food sources and food production systems, technologi-
cal advances, microbiome, circular economy, and food
fraud. The methodology applied is described in the in-
troductory chapter, while the remainder of the publica-
tion consists of a compilation of short briefs describing
emerging areas by providing a concise overview of the
topics of interest in terms of what they are, why they are
important from a food safety perspective, and how to
take stock of the issues moving forward. Thinking about
the future of food safety — A foresight report is targeted
at a broad audience — from policymakers, researchers,
food business operators, private sector to all of us, con-
sumers as food safety is everyone’s business.

The State of the World’s Forests 2022. Forest path-
ways for green recovery and building inclusive, re-
silient and sustainable economies. Rome: Food and
Agriculture Organization of the United Nations 2022;
166 p. ISBN 978-92-5-135984-6. Against the backdrop
of the Glasgow Leaders’ Declaration on Forests and
Land Use and the pledge of 140 countries to eliminate
forest loss by 2030 and to support restoration and sus-
tainable forestry, the 2022 edition of The State of the
World’s Forests (SOFO) explores the potential of three
forest pathways for achieving green recovery and tack-
ling multidimensional planetary crises, including climate
change and biodiversity loss. The three interrelated path-
ways are halting deforestation and maintaining forests;
restoring degraded lands and expanding agroforestry;
and sustainably using forests and building green value
chains. The balanced, simultaneous pursuit of these
pathways can generate sustainable economic and social
benefits for countries and their rural communities, help
sustainably meet increasing global demand for materials,
and address environmental challenges. The State of the
World’s Forests 2022 presents evidence on the feasibil-
ity and value of these pathways and outlines initial steps
that could be taken to further pursue them.

Assessment of agricultural plastics and their sus-
tainability: a call for action. Rome: Food and Agri-

culture Organization of the United Nations 2021; 160
p. ISBN 978-92-5-135402-5. Most agricultural plastic
products are single use and can persist in the environ-
ment long after their intended use. Degrading into mi-
croplastics, they can transfer and accumulate in food
chains, threatening food security, food safety and poten-
tially human health. This report presents the results of
a study on agricultural plastic products used globally in
a range of different value chains. The investigation cov-
ered all sectors under FAO’s mandate: crop production,
livestock, aquaculture, fisheries and forestry, including
subsequent processing and distribution. The study as-
sessed the types and quantities of plastic products, their
benefits and trade-offs. Sustainable alternative products
or practices were identified for products assessed as
having high potential to cause harm to human and eco-
system health or having poor end-of-life management.
The report is based on data derived from peer-reviewed
scientific papers, governmental and non-governmental
organization’s research reports, as well as from indus-
try experts, including relevant trade bodies. The report’s
recommendations were verified during extensive consul-
tation and review with FAO and external experts.

INTERNATIONAL SCIENCE COUNCIL (ISC)

Unprecedented and unfinished: COVID-19 and
implications for national and global policy. Paris:
International Science Council 2022; 110 p. The object
of this report is, firstly, to inform policy-makers and the
public about the wide-ranging, long-term impacts on
the entire global community from COVID-19, and to
help elucidate the key decisions and actions that could
shift the evolution of the pandemic towards more posi-
tive and equitable outcomes across societies. Secondly,
it should inform planning and responses to other ex-
istential crises, whether pandemics, natural disasters,
or the impacts of climate change. This report therefore
provides an entry point to addressing the wide-ranging
impacts of COVID-19 in two parts: part 1 sets the
scene by outlining three plausible scenarios over a five-
year time horizon that could conceivably emerge from
the pandemic’s cascading impacts, taking into account
policy interactions and uncertainties that may affect
outcomes. These scenarios are intended as simply as il-
lustrations to help the global community plan for the
future, by seeking to assess the broader impact of deci-
sions taken today and the costs of inaction; part 2 then
provides recommendations on how the global commu-
nity can prepare for the future to mitigate the impacts
of COVID-19 and address other existential crises that
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we will inevitably face. The hope is that this should
improve outcomes and provide many lessons for other
global emergencies.

UNITED NATIONS ENVIRONMENTAL
PROGRAMME (UNEP)

Frontiers report: noise, blazes and mismatches?
- Emerging issues of environmental concern. Nai-
robi: United Nations Environmental Programme 2022;
59 p. ISBN 978-92-807-3917-6. Since 2016, UNEP’s
Frontiers Reports have cast a spotlight on emerging
environmental issues and solutions for effective and
timely responses. This year’s edition, Noise, Blazes and
Mismatches, looks at three concerns: noise pollution in
cities, the growing threat of wildfires and shifts in sea-
sonal events — such as flowering, migration and hiberna-
tion, an area of study known as phenology.

Harnessing nature to build climate resilience:
scaling up the use of ecosystem-based adapta-
tion. Nairobi: United Nations Environment Pro-
gramme 2022; 142 p. ISBN 978-92-807-3952-7. The
aim of this report is to highlight the opportunities for
scaling up the use of EbA (Ecosystem-based Adapta-
tion) to help put the world on a more climate-resilient
and nature-positive pathway. This report is based on a
detailed review of over 750 documents (including sci-
entific papers, technical publications, policy briefs and
project reports) as well as input from 59 global EbA ex-
perts from 30 organizations. It begins by examining the
role of EbA in helping society adapt to climate change,
while also contributing to biodiversity conservation,
climate mitigation and sustainable development ef-
forts. Then, it assesses the current state and trends in
EbA implementation. Next, it explores the barriers
that are currently slowing the widespread application
of EbA in policy and practice. Finally, it provides a set
of recommendations on how to enhance the scale and
pace of EbA implementation to more fully harness the
potential of ecosystems to deliver adaptation benefits.

EUROPEAN FOOD SAFETY AUTHORITY
(EFSA)

European Food Safety Authority (EFSA), Luis Car-
rasco Cabrera and Paula Medina Pastor. The 2020
European Union report on pesticide residues in
food. EFSA Journal 2022; 20(3): 7215, 57 p. The 2020
EU report on pesticide residues in food provides an
overview of the official control activities on pesticide
residues carried out in the EU Member States, Ice-
land and Norway. It summarises the results of both
the EU-coordinated control programme (EU MACP)
and the national control programmes (MANCP and
is intended to provide information to the general and
informed public and stakeholders with an interest and
responsibilities in the food chain, in particular food
supply chain operators. Its aim is to present a com-

prehensive overview of residue findings in food placed
on the EU market, including possible non-compliances
with legal limits, and to assess the potential exposure
of consumers to pesticide residues. Furthermore, it
gives recommendations on various possible risk man-
agement options where appropriate. The report’s find-
ings are systematically used by the Commission and
the Member States to establish priorities for controls
on food on the market, including the most relevant
substance/commodity combinations to be included in
the EU MACP regulation or in the national control
programmes of Member States.

WORLD HEALTH ORGANIZATION (WHO)

Report of the technical consultation on measur-
ing healthy diets: concepts, methods and metrics.
Geneva: World Health Organization 2021; 73 p. ISBN
978-92-4-004027-4 (electronic version) ISBN 978-92-
4-004028-1 (print version). This Report is the result of
a consultation held from 18-20 May 2021 in order to
promote increased communication, coordination, and
collaboration to accelerate progress toward identifying
or developing a parsimonious set of metrics for global
monitoring of healthy diets. This technical consultation
was organized by the WHO-UNICEF Technical Expert
Advisory Group on Nutrition Monitoring (TEAM) and
the Food and Agriculture Organization of the United
Nations (FAQ), with technical and logistical support
from USAID Advancing Nutrition. This report pro-
vides a summary of the consultation presentations,
working group contributions, discussions and recom-
mendations. The report highlights three overarching
topics addressed during the consultation: overview of
global diet monitoring and prioritization of metric cri-
teria and characteristics; methods, tools and metrics to
measure diets; and definition and prioritization of next
steps for identifying a global metric for monitoring of
healthy diets.

Imagining the future of pandemics and epidemics:
a 2022 perspective. Geneva: World Health Organiza-
tion 2022; 65 p. ISBN 978-92-4-005209-3 (electronic
version) ISBN 978-92-4-005210-9 (print version). This
World Health Organization’s 1st foresight report at-
tempts to explore what the future of infectious threats
might look like, using a short time horizon (3-5 years)
to encourage immediate action. Inspired by the COV-
ID-19 pandemic, the report sets out possible scenarios
which are not predictions of the future, but instead
invite us to imagine the different directions that the
current and future pandemics might take and to ex-
pand the range of plausible futures. The scenarios are
an opportunity to identify possible risks and solutions,
discuss implications and propose actions aimed at pre-
venting the occurrence or mitigating the impact of the
current and future infectious threats.

World report on the health of refugees and mi-
grants. Geneva: World Health Organization 2022;



344 p. ISBN 978-92-4-005446-2 (electronic version)
ISBN 978-92-4-005447-9 (print version). This report
is the first to offer a global review of health and migra-
tion and calls for urgent and concerted action to sup-
port refugees and migrants across the world to access
health care services that are sensitive to their needs.
It illustrates the pressing need to study and mitigate
the root causes of migration and to radically reorient
health systems to respond to a world increasingly in
motion. Two of the key findings of the report are the
virtual absence of comparable data across countries
and over time on refugee and migrant health and the
lack of disaggregation according to migratory status
within global health data sets. The report shows critical
gaps globally in data quality and knowledge and calls
for investment in fit-for-purpose data, surveillance and
monitoring to support robust evidence-informed poli-
cies and plans for implementation. If this vital data gap
remains, refugees and migrants will continue to be left
behind, and achieving the Sustainable Development
Goals (SDGs) will be impossible. This publication out-
lines current and future opportunities and challenges
and provides several strategies to improve the health
and well-being of refugees and migrants. It is an advo-
cacy tool for national and international policy-makers
involved in health and migration.

Optimizing brain health across the life course:
WHO position paper. Geneva: World Health Or-
ganization 2022; 106 p. ISBN N 978-92-4-005456-1
(electronic version) ISBN 978-92-4-005457-8 (print
version). Many determinants are known to affect brain
health at different stages of life. The World Health
Organization (WHO) worked with a group of interna-
tional experts, including people with lived experience of
neurological disorders, to develop a position paper on
optimizing brain health across the life course through
an iterative process of desk reviews, consultations and
peer review. The position paper provides a conceptual
framework of brain health and brain health optimiza-
tion describing the impact that optimizing brain health
would have for the individual as well as for society, and
offering practical policy solutions and future directions
for the field. The position paper discusses how brain
health can be optimized throughout life with actions
across the following clusters of determinants: physical
health, healthy environments, safety and security, learn-
ing and social connection, and access to quality servic-
es. Optimizing brain health can not only reduces the
prevalence and burden of neurological disorders, but
also improve mental and physical health overall and cre-
ate positive social and economic impacts, all of which
contribute to greater well-being and help advance soci-
ety, irrespective of the presence or absence of disorders.
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