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COMMENTARY

“Undiagnosed” severe disease
pseudo-outbreaks in Sub-Saharan Africa:
a paradigm of syndemic events

Giovanni Rezza! and Marco de Feo23
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Abstract

Several outbreaks of undiagnosed severe disease occurred in the Democratic Republic of
Congo over the last year. Although this is not completely unusual, at least one of them
raised an international concern until the determinants of the excess death were identi-
fied. Far from representing a real threat for people living in wealthy countries, most of
these events are context related, and mainly due to a combination of poverty-related

Key words

e global health

* pandemics

¢ syndemic events
e tropical diseases
¢ preparedness

conditions, such as malnutrition, historic plagues like malaria, and vulnerability to com-
mon respiratory infections. Even though these syndemic events remain usually restricted
to well defined geographical areas affected by poor resources, they merit attention since
they represent an opportunity to improve health conditions in remote areas and a chal-
lenge to strengthen global preparedness against pandemic events.

The occurrence of a high number of cases of a severe
respiratory disease in the health zone of Panzi, Kwan-
go province of Democratic Republic of Congo (DRC)
at the end of last year, raised concern at international
level. On December 8, 2024, the World Health Orga-
nization released a “Disease Outbreak News” report-
ing 406 cases with 31 deaths occurred between Oc-
tober 24 and December 5 of an undiagnosed disease
characterized by fever, headache, cough, runny nose,
and body aches; all severe cases were malnourished,
the majority of them children, particularly under 5
years old [1]. The number of cases increased to 891
with 48 deaths (case-fatality rate: 5.4%) by December
16. Difficulty in breathing, anaemia, and severe mal-
nutrition were associated with death. Although an in-
crease in the number of cases is not considered to be
unusual at the start of the rainy season, the observed
number of deaths was higher than expected. This find-
ing triggered the alert, which was amplified by the pos-
sibility that the outbreak might be due to an unknown
— newly introduced — pathogen. However, laboratory
results showed high levels of positivity to malaria and
to common respiratory viruses, in particular influenza
A (HIN1, pdm 09) and, to a lesser extent, rhinoviruses
and SARS-CoV-2 [2].

The area affected by the “outbreak” was rural and re-
mote, being sited at least 700 km (about 48 hours by
road) away from Kinshasa. Although laboratory find-
ings, showing the presence of common pathogens, were
reassuring for the rest of the world, this event should
not be neglected only because restricted to a context
characterized by poor resources, low vaccine coverage,
and difficult access to health services.

Actually, the Panzi event fits the classical criteria of
a “syndemic”, a term firstly used by Singer in the mid-
90s and then applied to the COVID-19 synergistic
global epidemic [3, 4]. A syndemic occurs when two
or more diseases or health conditions cluster and inter-
act within a population because of social and structural
factors and inequities, leading to an excess burden of
disease and/or mortality, and continuing health dispari-
ties [5]. The term “syndemic” perfectly applies to the
Panzi “outbreak”, where the excess mortality was due
to the co-circulation of common respiratory viruses, in
presence of severe malaria, and in the context of severe
malnutrition.

On February 2025, a similar event occurred in the
Equateur Province of DRC, with 53 deaths reported
in Basankusu Health Zone, following a small cluster
of 8 deaths occurred in the Balomba Health Zone in

Address for correspondence: Giovanni Rezza, Facolta di Medicina, Universita Vita-Salute San Raffaele, Via Olgettina 60, 20132 Milan, Italy. E-mail:

rezza.giovanni@hsr.it.

161

COMMENTARY . . .



—_
[*))
N

Giovanni Rezza and Marco de Feo

January [6]. However, the excess death number rapidly
decreased, and preliminary findings suggested the co-
occurrence of several febrile illnesses in a hyperendemic
area for malaria. Thus, also this event may be consid-
ered a pseudo-outbreak related to a context with un-
derlying predisposing conditions due to the presence of
high number of vulnerable individuals affected by com-
mon ailments of different nature.

The evidence that underlying conditions and poor-
resource context play an important role in determin-
ing the occurrence of unusual clinical conditions which
may be considered context-specific comes from the
observation, once again in central African countries, of
a high incidence of fibro-osseous odontogenic tumors,
which are found exclusively in rural populations. These
communities are characterized by cyclical nutritional
deficiencies, environmental climate changes, extreme
poverty, and malnutrition. They are often forced to rely
on small wild animals, such as rats and bats, for food,
and to drink water contaminated with the feces and
urine of the same animals. This might increase the risk
of infection with Lassa-like arenaviruses, that are com-
monly detected in odontogenic tumor specimens from
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children living in some remote areas of central Africa,
and might be involved in their pathogenesis [7, 8].

Far for representing real pandemic threats or real
menaces for people living in industrialized countries, the
pseudo-outbreaks occurred in Panzi and in the Equa-
teur Province of RDC, as well as other geographically
restricted clinical entities, should not be downgraded to
trivial local events. In fact, high population vulnerability
and difficult access to diagnosis and care could affect
the response to epidemic events. For this reason, they
should be considered paradigmatic global health prob-
lems which necessitate adequate response. Although
funding restrictions are currently affecting international
organizations, financial and human resources to be mo-
bilized in order to fit sustainable development goals in
remote areas located in poor resources countries.
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Abstract

Background and objective. The potential benefits of dietary supplements for human
health have been known since ancient times, but high-quality evidence on their efficacy | * natural products
is lacking. Furthermore, the overwhelming amount of available studies contributes to the | ¢ efficacy
vagueness of this topic. The aim of this systematic review was to summarize the evidence | ¢ review of reviews
on the health benefits of dietary supplements.

Methods. A Medline search (via PubMed) was performed.

Results. 62 umbrella reviews (also known as reviews of reviews) were retrieved. Most
of the results/findings (41.3%) suggested potential beneficial effects of dietary supple-
ments on human health, but with low to very low certainty of evidence. Twenty results/
findings (26.7%) supported the efficacy of dietary supplements in improving biochemical
parameters and preserving human health, with moderate to high certainty of evidence.
All other studies showed uncertain/conflicting results or inefficacy.

Conclusions. The demonstration of the beneficial properties of dietary supplements is
far from conclusive and high-quality studies are needed.

e umbrella reviews

INTRODUCTION

Dietary supplements (or food supplements) are de-
fined by the US Food and Drug Administration (FDA)
as “vitamins, minerals, herbs or other botanicals, amino
acids or other dietary substances to be used to supple-
ment the diet” [1], and by the Directive 2002/46/EC of
the European Parliament and the Council as “concen-
trated sources of nutrients or other substances with a
nutritional or physiological effect, alone or in combina-
tion, marketed in dose form (such as capsules, pastilles,
tablets, pills and other similar forms, sachets of powder,
ampoules of liquids, drop dispensing bottles, and other
similar forms of liquids and powders) designed to be
taken in measured small unit quantities” [2-4]. Although
they have only been regulated for a few decades, the
potential effects of minerals, vitamins, and botanicals
on human health have been known since ancient times

[5]. One of the earliest documents on “phytotherapy”,
known as the Egyptian “Ebers papyrus”, dates to 2900
BC and includes more than 700 plant-based health rem-
edies, such as onion, garlic, and pomegranate [6, 7]. In
2600 BC, an additional “list” of natural products with
potential benefits for human health was represented in
cuneiform on clay tablets by an unknown scholar from
Mesopotamia [6]. A few centuries later, the Greeks
and Romans used “medicinal herbs” to treat seasonal
ailments, respiratory disorders, headaches, heartburn,
and a wide plethora of “minor” conditions (e.g., wounds
and burns) [6, 7]. The “cult” of natural products in the
Middle Ages was preserved in the monasteries of Ger-
many, England, France, and Ireland and was gradually
enriched with Chinese, American and Indian herbs by
the Arabs, Marco Polo and Vasco Da Gama [6, 7]. Un-
til the isolation of alkaloids from pomegranate, ipecacu-

Address for correspondence: Ersilia Lucenteforte, Dipartimento di Statistica, Informatica, Applicazioni “G. Parenti”, Universita degli Studi di Firenze,
Viale Morgagni 59, 50134 Florence, Italy. E-mail: ersilia.lucenteforte@unifi.it.
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anha, and poppy in the early 19+ century, which opened
the new era of “medicinal chemistry”, the use of natural
products remained the only remedy for the prevention
and treatment of many diseases [5, 8]. However, the ad-
vent of pharmaceutical sciences did not spell the demise
of phytotherapy. In fact, many drugs currently used in
clinical practice are directly isolated from plants (e.g.,
paclitaxel and morphine) [9], and natural products are
widely used as “alternative” medicines, although their
efficacy is mainly based on traditional or folk use. In
recent decades, the concept of “rational phytotherapy”,
based on the identification and study of specific active
components from plants, has been introduced [7], but
this has led to a confusing scenario. Indeed, there is
an impressive number of preclinical and clinical studies
evaluating the pharmacological value of plant-derived
compounds, but they are very heterogeneous in terms
of animals/population selected, choice of intervention,
dosage, follow-up period and results. The lack of rigor-
ous studies on the ability of vitamins and minerals to
maintain, support, or optimize physiological functions
also represents a limitation. These supplements can cor-
rect deficiencies and contribute to general homeostasis
(e.g., vitamin C for scurvy, vitamin D and calcium for
bone metabolism, vitamin K for bleeding disorders) [2,
10]. However, over-the-counter products are often used
by individuals without signs and symptoms of deficien-
cy, especially in Europe and North America, despite the
lack of conclusive evidence regarding their role in sup-
porting physiological balance in such population [10-
12]. Thus, there is a kind of “boilerplate” that does not
allow us to understand the role of dietary supplements
in the “real world” context. The aim of this system-
atic review of umbrella reviews is to summarize what
is known and highlight what is missing regarding the
health benefits of dietary supplements, to shed light on
this controversial and debated field.

MATERIALS AND METHODS
Study identification and selection

We launched the search string on Medline on June 1+,
2023. Therefore, data on studies published in 2023 are
not complete. Our goal was to set up a search strategy
to identify reviews of reviews (also known as umbrella
reviews) investigating the effects of dietary supplements
on human health. We combined search queries contain-
ing terms as “food”, “dietary”, “herbal”, “nutritional”,
“nutraceutical”’, “natural” as well as “supplements”,
“remedies”, “substances”, “ingredients”, “dietary supple-
ments” (and related terms), “phytotherapy” using the
Boolean operators “AND” and “OR”. Filters to identify
only studies conducted on humans and written in Eng-
lish were applied (for further detail on search strategy
see Table S1 available online as Supplementary Materials).

We carried out duplicates detection and the whole
screening process of titles and abstracts using the Rayy-
an tool [13]. The screening was independently carried
out by three Authors (EP, MAM and EL).

After duplicates removal, we identified additional
studies conducted on animals that had not yet been ex-
cluded by applying the previous filters. In particular, re-
cords containing terms that referred to studies not con-

[T

ducted on humans in the title such as “animal”, “mice”,
“rat”, “murine”, “rodents”, “rodent”, “rabbit”, “piglets”,
“canine”, “broiler” were removed.

Then we selected only those records containing key-
words such as “meta-analysis”, “meta-analyses”, “re-
view”, “reviews”, “systematic review” in the title. Fur-
ther screening was carried out using other keywords as
“umbrella review”, “overview of evidence”, “overview of
reviews”, “overview of systematic reviews”, “review of
reviews”, “review of evidence”, “review of meta-analy-
ses”, “summary of evidence” and “summary of system-
atic reviews” to obtain the final set of studies assessed
for eligibility.

Three Authors (EP, MAM and EL) checked the ab-

stracts of potentially includible umbrella reviews and
excluded those that did not fulfill the inclusion criteria.

Inclusion criteria

The inclusion criteria were formulated according to
the Population, Intervention, Control, Outcome, and
Study design (PICOS) framework.

Population (P): healthy subjects or patients with vari-
ous types of disease, of any age group, including chil-
dren, adults, or pregnant women. Umbrella reviews
were also included when the population was unspeci-
fied, provided it was clear that only human studies were
considered. Intervention (I): dietary supplements, re-
gardless of dosage form and route of administration.
Control (C): not required. Outcome (O): any effects
on human health. Study design (S): umbrella reviews.

Exclusion criteria

We excluded articles that were not umbrella reviews,
did not investigate dietary supplements, or did not di-
rectly evaluate health outcomes.

Data extraction from the umbrella reviews

For each umbrella review included, we extracted the
following information, if reported: number of reviews
included classified by type (i.e., systematic review, sys-
tematic review with meta-analysis, meta-analysis only);
total number of primary studies included or descriptive
statistics (mean and standard deviation or median and
range) on the number of primary studies in each in-
cluded review; study design of the primary studies; total
number of patients included or descriptive statistics (as
above) on the number of patients in each included re-
view; characteristics of the population.

For each umbrella review, a summary of the main
results was also provided and, if available, the level of
certainty of the conclusions (high/moderate certainty,
low certainty, inconclusive) was reported.

Data collection was carried out by two Authors (EP
and MAM), using the spreadsheet software Microsoft
Excel. Any discrepancies were discussed with a third
Reviewer (EL).

RESULTS AND DISCUSSION

Identification and selection of umbrella reviews
Overall, 124,298 records were identified via Medline.

After duplicates removal, 121,360 records were select-

ed and screened. Among the 106,313 studies on hu-
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mans, 7,105 reviews and meta-analyses were identified.
Of them, 122 were finally assessed for eligibility. 62 um-
brella reviews were included according to the defined
exclusion criteria and 60 were excluded. The complete
workflow leading to the inclusion of 62 studies is sum-
marized in the flow chart (Figure 1).

The identified records were then plotted by year of
publication, considering all the 121,360 non-duplicated
records selected in Medline (Figure 2a).

Studies directly investigating or summarizing evi-
dence on the effects of the consumption of different
dietary supplements on human health have been pub-

lished since 1945. The number of published papers per
year shows little increase for some decades and then
around the beginning of the last century an exponen-
tial growth starts, with the highest number registered to
date during 2021 (9,174 studies).

All the 121,360 identified records were also grouped
by the country of publication of the study, which is in-
tended as the authors’ affiliation declared country. In
case of affiliations belonging to different countries in
one paper, each country is counted as 1. The leading
publishing country is USA, followed by China and UK
(Figure 2b).

Record identified
(n=124,298)

Identification

Original works, reviews and
meta-analyses in English
(n=121,359)

Records screened
(n=121,359)

Records retrieved
(n=106,312)

Screening

Umbrella reviews,
systematic reviews,
meta-analyses
(n=7,014)

Umbrella reviews assessed
for eligibility
(n=121)

Umbrella reviews included
(n=62)

Included

Duplicate records removed
(n=2,939)

Additional studies not conducted
on humans
(n=15,047)

Studies excluded
(n=99,298)

Systematic reviews and meta-analyses
(n=6,893)

Records excluded
(n=59)

« Not umbrella reviews (n=35)

« Not investigating dietary supplements
of natural origin (n=18)

+ Not directly evaluating health
outcomes (n=6)

Figure 1
Flow chart of search.
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a) Number of non-duplicated records identified on Medline, by year of publication; b) number of non-duplicated records identi-

fied on Medline ranked by the best 10 countries of publication.

Figure 3a shows the 7,015 systematic reviews and
meta-analyses (including umbrella reviews) obtained
during the screening process.

Studies resuming the evidence of the effects of the
consumption of different dietary supplements on hu-
man health have been published since 1976.

The trend is similar to that illustrated in Figure 2a.
In fact, the number of published systematic reviews is
steady until the beginning of the last century, then an
exponential increase is observed with the highest num-
ber of published systematic reviews to date in 2021
(1,008).

The same 7,015 records were also plotted by country
of publication, which is extracted from authors’ affilia-
tion country. As above, in case of authors’ affiliations
belonging to different countries in one paper, each
country is counted as 1 (Figure 3b). The leading publish-
ing country is China, followed by USA and Iran.

The number of published umbrella reviews over the
years was plotted considering only the 62 records in-
cluded (Figure 4). Umbrella reviews on the effects of
the consumption of different dietary supplements have
been published since 2011. In particular, an increasing
publishing trend seems to be observed since 2018, with
the highest number reached in 2022 (21 studies).

Systematic review

Table 1 summarizes the general characteristics of the
included reviews. Twenty-four (35.8%) were reviews of
systematic reviews (SRs) [14-37], 19 (28.4%) were re-
views of meta-analysis (MA) [38-57], 21 (31.3%) were

reviews of SRs with MA [14, 15, 19, 58-75], and 3
(4.5%) were i) reviews of Mendelian randomisation
studies and SRs [23], ii) reviews of MA and umbrella
reviews [39], or iii) reviews of Mendelian randomi-
sation studies and MA [45] (some umbrella reviews
included more than one type of review). The number
of studies on dietary supplements included in each re-
view ranged from one to 289, and the interventions
were very heterogeneous. In fact, forty-six reviews fo-
cused on the effects of vitamins [16, 17, 21, 23-25,
28, 29, 32-34, 39, 41, 44-46, 49, 55, 57, 59-61, 65,
68, 71, 73], 21 of minerals [24, 28, 32, 34, 36, 39, 41,
47, 60, 67, 72], 11 of omega-3 fatty acids [17, 21, 24,
39, 42, 44, 46, 47, 52, 56, 62], 10 of prebiotics/post-
biotics/synbiotics [17, 18, 26, 27, 38, 39, 46, 48, 53,
74], 10 of proteins and amino acids [15, 17, 19, 29,
35, 69], one of lipid-based nutrients [44], 28 of others
interventions/supplements (e.g., curcumin [30, 46, 51,
64], Camellia sinensis L. — green tea [31, 64, 66, 67],
coenzyme Q10 [20, 24], unspecified antioxidants [21,
63], polyphenols [39, 54], Allium sativum L. (garlic)
[31, 50]). Some reviews have focused on more than
one dietary supplement.

Details on the characteristics of each study are given
in Table S2 available online as Supplementary Materi-
als. Overall, the population was highly heterogeneous,
ranging from healthy to chronically ill people, with a
high risk of overlap between patients and/or studies.
Twenty results/findings (26.7%) supported the efficacy
of dietary supplements in improving biochemical pa-
rameters (such as inflammatory biomarkers and fasting
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glucose) and in preserving human health (e.g., by re-
ducing the risk of anemia, migraine and fractures), with
moderate to high certainty of evidence. Most studies
focused on vitamin D supplementation and demon-
strated its efficacy in reducing the risk of falling in adult
patients when administered in the elderly at risk of mal-
nutrition and in the elderly with dementia (risk reduc-
tion ranging from 14.0% to 19.0%) [68]. Furthermore,
vitamin D supplementation (8-24 weeks) has been as-

sociated with a slight, but not significant, reduction in
insulin resistance (standardized mean difference, SMD,
compared with placebo [95% confidence interval, CIJ:
-0.25 [-0.53, 0.04] for the homeostatic model assess-
ment index - HOMA index) [46]. In this regard, other
dietary supplements could improve glucose, lipid and
adipose tissue metabolism. For example, curcumin sup-
plementation (6-12 weeks) reduced fasting glucose lev-
els in women with polycystic ovarian syndrome (SMD
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. Table 1
Summary of the included studies
Type of the umbrella reviews, n (%)*; median number of the included studies [range]

Reviews of SRs 24 (35.8%); 15 [5-87]

Reviews of MA 19 (28.4%); 30 [1-195]
Reviews of SRs with MA 21 (31.3%); 12 [4-141]
Others** 3 (4.5%); 74 [13-289]

Main findings, n (%)***

Efficacy with low certainty/insufficient evidence or without information on the quality of evidence 31 (41.3%)
Efficacy 20 (26.7%)
Inefficacy with low certainty/insufficient evidence or without information on the quality of evidence 13 (17.3%)
Inconclusive/conflicting results 8 (10.7%)
Inefficacy 3 (4.0%)

Intervention/supplements, n (%)

Vitamins 46 (74.2%)
Vitamin D 20
Vitamin C
Vitamin D + calcium
Vitamin B9 (folic acid)

Vitamin A

B-carotene (precursor of vitamin A)
Vitamin £

Vitamin B complex

Vitamin B3 (niacin)

Vitamin B6

Vitamin B7 (inositol)

Vitamin B12

Vitamin K

Minerals 21 (33.9%)
Zinc
I[ron
Iron + vitamin B9 (folic acid)
Calcium
Selenium
Chromium
Magnesium
lodine
Zinc +iron

Omega-3 fatty acids 11 (17.7%)
Prebiotics/probiotics/synbiotics 1

S m S SN WW A O

—_ = = N W DN wWwww

0
Proteins and amino acids 10
B-hydroxy-3-methyl butyrate (leucine metabolite) 2
Glutamine 1
Tryptophan 1
Leucine 1
Not specified 5

Lipid-based nutrients 1(1.6%)

Others 28 (45.2%)
Curcumin 4
Camellia sinensis L. (green tea) 4
Coenzyme Q10 2
Antioxidants (unspecified) 2
Polyphenols 2
Allium sativum L. (garlic) 2
Phytosterols, Serenoa repens, 3-sitosterol, Pygeum africannum Hook f. and Cernilton (rye grass pollen)® 2
Pollen 1
Spicy foods and chili pepper 1
Caffeine 1
Zingiber officinale Roscoe (ginger), Hibiscus sabdariffa L., Aloe vera spp., Nigella sativa L., or Arthrospira platensis 1
(spirulina)

Cannabis sativa spp. and Rosa canina L. 1

Cinnamomum verum Presl (cinnamon) 1

Fish oil 1

Vegetable oil 1

Guar gum, chromium picolinate, Ephedra spp. and ephedrine, Citrus aurantium L., conjugated linoleic acid, 1
calcium, glucomannan, chitosan, Camellia sinensis L. (green tea)

Sodium bircarbonate 1

MA: meta-analysis; SRs: systematic reviews; *some umbrella reviews included more than one type of review; **reviews of MA and umbrella reviews (n=1),
Mendelian randomisation studies and SRs (n=1), Mendelian randomisation studies and MA (n=1); ***some studies on more than one dietary supplement have
reported more than one result.
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compared with placebo: -3.31 [-4.89, -1.79]) [46],
as well as blood lipid levels in the general population
(total cholesterol, TC: -25.13 mg/dl [40.6, -9.28]; low-
density lipoprotein cholesterol, LDL-C: -39.83 [75.02,
4.25] after 8-12 weeks, compared with placebo) [64].
Vegetable oils, phytosterols, plant proteins and Camel-
lia sinensis L. exhibited lipid-lowering levels (vegetable
oils, 2-104 weeks: -6.7 to -19.0 mg/dl for TC and -0.4
to -16.2 mg/dl for LDL-C; phytosterols, 3-85 weeks:
-7.7 to -16.4 mg/dl for TC and -10.4 to -23.7 mg/dl for
LDL-C; plant proteins, 3-208 weeks: -6.4 to -23.2 mg/
dl for TC and -4.76 to -21.7 mg/dl for LDL-C; Camellia
sinensis L., 2-96 weeks: -0.4 to -27.6 mg/dl for TC and
-0.2 to -24.8 mg/dl for LDL-C) [64], while probiotics
(8-12 weeks) decreased fasting blood glucose in adult
patients (SMD compared with placebo: -4.70 [-8.43,
-0.97]) [46]. Also, probiotics reduced body mass index
(BMI) and waist circumference in obese people, par-
ticularly after 8 weeks of supplementation (SMD for
BMI from baseline: -0.11 [-0.40, 0.18] for periods <8
weeks vs -0.21 [-0.32, -0.09] for 8-12 weeks; SMD for
body weight from baseline: -0.25 [-0.80, 0.30] for pe-
riods <8 weeks »s -0.41 [-0.61, -0.20] for more than 8
weeks) [48].

Many reviews have focused on the effects of dietary
supplements in pregnant women showing, for ex-
ample, a positive association between vitamin D use
and reduced risk of preterm delivery (risk ratio, RR:
0.36 [0.14, 0.93]) or low birth weight (RR: 0.40 [0.24,
0.67]) [25]. High magnesium intake [72] and omega-3
supplementation [62] decreased the intensity/frequen-
cy of migraine in pregnant women and the risk of pre-
eclampsia (RR: 0.75 [0.57, 0.98]) and low-birth weight
(RR: 0.72 [0.55, 0.94]), respectively. Finally, vitamin
A increased retinol concentrations in maternal serum
and breast milk and reduced the risk of anemia and
maternal clinical infection in women of reproductive
age [32].

Consistent results have been found regarding the
anti-inflammatory effects of dietary supplements. For
instance, C-reactive protein (CRP) levels were signifi-
cantly reduced by vitamin C, zinc and melatonin sup-
plementation, while tumor necrosis factor (TNF) and
interleukin (IL)-6 levels were significantly lowered by
melatonin supplementation. The effects of vitamin D
on inflammatory markers, however, were controversial
[60, 65]. Omega-3 supplementation has also shown
significant effects on CRP, TNF and IL-6 levels [42].
However, beneficial effects on inflammatory biomark-
ers do not necessarily imply clinical efficacy in the
prevention and treatment of inflammatory diseases.
For instance, the double-blind, randomized, placebo-
controlled ASCEND-Eye trial showed no significant
benefit for omega-3 fatty acids on diabetic retinopathy
[76]. Furthermore, Cochrane reviews have shown that
omega-3 intake has little or no effect in preventing car-
diovascular events [77], as well as dry eye symptoms in
patients with dry eye disease [78].

Thirty-one results/findings (41.3%) suggested poten-
tial beneficial effects of dietary supplements on human
health, but with a low to very low certainty of evidence.
Although these reviews yielded promising results on

the health effects of dietary supplements, some doubts
remain on the methodological quality of the included
studies. Finally, eight results/findings (10.7%) were un-
certain/conflicting, thirteen (17.3%) suggested that di-
etary supplements are ineffective (certainty of evidence
low to very low), and only three (4.0%) concluded that
dietary supplements have no beneficial effects on hu-
man health (certainty of evidence moderate to high). In
this regard, vitamin D supplementation (without calci-
um) did not prevent preterm birth, stillbirth and cesar-
ean section in pregnant women [16], nor hip fracture or
any other fractures in healthy individuals [25]. Further-
more, calcium supplementation had no effect on body
weight and BMI in women of reproductive age [32].

CONCLUSIONS

The demonstration of the beneficial properties of di-
etary supplements is far from conclusive and further
high-quality studies are needed to confirm the poten-
tial benefits of vitamins, minerals and botanicals in the
prevention of diseases or their recurrence, with afford-
able costs justifying their use. In fact, in most papers
the quality of the evidence was low or uncertain or even
inconclusive, and the studies showed an effect main-
ly on biomarkers or soft endpoints. In our opinion, a
more regulated process (e.g., through randomized con-
trolled trials), simpler but somehow similar to that of
drugs or substance based medical devices, is needed
for dietary supplements to clearly demonstrate their
benefits and justify the additional costs to patients and
the community.

LIMITATIONS

This is a review of umbrella reviews, which increases
the risk of missing relevant data not extracted in the
original umbrella reviews or in the primary studies they
included. Additionally, the selected reviews differ sub-
stantially in terms of the type and number of included
studies, resulting in the variability of sample size and
types of interventions considered. There is also a high
risk of overlap between patient populations, potentially
leading to an overestimation of the effect. In fact, sev-
eral umbrella reviews on the same topic may have in-
cluded the same primary studies and, consequently, the
same patient data. This may have artificially increased
the statistical power of the result without additional evi-
dence or new data.
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Abstract Key words
Introduction. Article 5 of Law n. 24/2017 established the obligation for medico-legal | ¢ medico-legal
professionals to adhere to guidelines and good clinical-care practices, except in specific recommendations

cases. However, the methodologies developed for clinical practice are not entirely ap- | ® medico-legal guidelines
plicable to the field of legal medicine, which presents unique characteristics in terms of | * medico-legal good
regulatory context, objectives, and evaluative processes. Legal medicine does not primar- practices

ily focus on diagnosis or treatment but on standardized assessment procedures, legal | ¢ INAIL recommendations

defensibility, and consistency of judgments.

Objectives. Starting from the experience of the Central Health Department (Sovrinten-
denza Sanitaria Centrale, SSC) of the Italian National Institute for Insurance against
Accidents at Work (Istituto Nazionale per I'Assicurazione contro gli Infortuni sul Lavoro,
INAIL), the goal is to develop a dedicated manual outlining the appropriate methods for
developing guidelines and best practices in legal medicine, proposing a methodological
framework.

Methods. The authors conduct a review of the literature on the topic related to the
methodology for developing guidelines and best practices in forensic medicine. They
took inspiration from the methodological manual for the production of clinical practice
guidelines by the Italian National Institute of Health (Istituto Superiore di Sanita, ISS).
Discussion. The authors highlight the lack of literature specifically addressing the devel-
opment of guidelines and best practices in forensic medicine. The methodological manual
for the production of clinical practice guidelines by the Italian National Institute of Health
(ISS) requires some adaptations but certainly represents a highly useful tool for creating
relevant recommendations for legal medicine. Therefore, the authors propose a specific
methodology and a dedicated manual tailored to legal medicine. The manual should
be adapted from the ISS methodologies used in clinical settings, revised to reflect the
unique needs of medico-legal practice, and developed in close collaboration with the
relevant scientific societies and institutions.

Conclusions. The method used for INAILs SSC recommendations has proven effective
in guiding internal medico-legal practices. Building on the ISS methodological manual,
the authors propose a tailored approach for developing guidelines (LGML) and best
practices (RBPML) in legal medicine. Given the unique challenges of the discipline
— often not fully addressed by existing regulations or literature — standardized solutions
are necessary to ensure consistent, high-quality medico-legal outcomes. Therefore, the
establishment of a dedicated Working Group in collaboration with the ISS is essential to
develop a structured methodology. INAILs prior experience in this field provides a solid
foundation for this initiative.

INTRODUCTION purposes to adhere — except in specific cases — to the

Article 5 of Law n. 24 of 8 March 2017 “Good clinical ~ recommendations set forth in officially recognized
care practices and recommendations provided by the  guidelines. These guidelines, pursuant to paragraph 3
guidelines” [1] introduced a legal obligation for health-  of the same article, must be developed by public or pri-
care professionals performing services for medico-legal  vate entities, scientific societies, and technical-scientific
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associations of health professionals, provided they are
registered in a specific list established and regulated by
the Ministerial Decree of 2 August 2017, and published
in the Official Gazette n. 186 of 10 August 2017.

This provision significantly departs from earlier leg-
islative drafts, which did not explicitly include health-
care services performed for medico-legal purposes, nor
did they recognize technical-scientific associations and
public or private institutions, alongside scientific societ-
ies, as bodies authorized to produce such guidelines.

In the past, there have been some reservations about
the interpretation to be given to the formula used by
the legislator [2]. Specifically, there was debate as to
whether the law referred solely to clinicians whose work
might carry medico-legal implications, or whether, as
argued by other authors [3, 4], article 5 should also be
understood to encompass the services provided directly
by specialists in legal medicine.

The phrasing of the law, explicitly requiring health-
care professionals who perform activities for medico-
legal purposes to comply with guidelines, or in their
absence, with good clinical-care practices (except when
the specific case justifies deviation), appears to support
the latter interpretation. Accordingly, even medico-le-
gal experts are now expected to follow recommenda-
tions found in validated guidelines and good practices,
despite the current lack of such documents within the
Italian National Guidelines System (Sistema Nazionale
Linee Guida, SNLG).

This makes it evident that specific, tailored guidelines
and good practices are necessary for legal medicine,
particularly in those contexts where general clinical
guidelines may not be applicable [5, 6].

In both legal commentaries and the available litera-
ture, the issue has predominantly been addressed with
explicit and preferential reference to clinical guidelines.
Medico-legal practitioners tend to rely on these clinical
guidelines primarily when formulating expert opinions
on cases of clinical medical professional negligence.
However, they do not typically align their broader pro-
fessional activities with guidelines specifically tailored
to legal medicine.

In this context, the role of guidelines for legal medi-
cine would be, for example, to support medico-legal de-
cision-making processes [7-10]. Unlike clinical settings,
where guidelines are mainly intended to assist health-
care professionals in choosing diagnostic or therapeutic
interventions, in legal medicine they aim to ensure con-
sistency, transparency, and defensibility in evaluative
judgments. A concrete example is their use in expert
assessments within judicial proceedings, where medico-
legal experts are required to justify both their methods
and conclusions. When the expert follows validated and
contextually appropriate guidelines, it becomes more
challenging for opposing consultants, such as the pub-
lic prosecutor’s expert or the court-appointed assessor,
to claim that an alternative procedure should have been
employed or that the professional unjustifiably diverged
from accepted standards. In this sense, guidelines not
only inform the decision-making process but also confer
legal protection and methodological credibility in high-
stakes or contentious evaluations.

Moreover, medico-legal protocols often derive di-
rectly from regulatory frameworks that mandate spe-
cific assessment criteria. For instance, permanent dis-
ability assessments for occupational injuries at Italian
National Institute for Insurance against Accidents at
Work (Istituto Nazionale per I'Assicurazione contro
gli Infortuni sul Lavoro, INAIL) follow the Legislative
Decree of 23 February 2000 and Ministerial Decree of
12 July 2000; civil disability assessments refer to the
Ministerial Decree of 5 February 1992; while compen-
sation for civil liability, involving impairments between
1% and 9%, is governed by the Ministerial Decree of
3 July 2003. These documents function more as pre-
scriptive protocols than traditional clinical guidelines.
Nevertheless, certain medico-legal assessment criteria
are not codified in legislation nor derived from case law.
In such instances, practitioners often rely on analogi-
cal reasoning, particularly when the specific condition
under evaluation does not correspond to a defined per-
centage in the available assessment tables.

Additionally, various phases of the medico-legal as-
sessment process remain undefined by either statutory
law or jurisprudence, thereby necessitating structured
guidance to support medico-legal professionals in con-
ducting consistent and defensible evaluations.

Medico-legal practitioners, however, should not en-
gage with the issue merely as users of clinical guide-
lines, but also because their services must be anchored
to the same principles of appropriateness that underlie
the guidelines and good clinical-care practices followed
by clinical healthcare professionals.

In essence, the quality of medico-legal services must
be ensured and assessed according to predefined and
discipline-specific standards. This point has already been
emphasized by several authors [11, 12], who highlighted
the need to complement outcome indicators, typically
quantitative, such as service volumes or response times,
with process indicators that reflect the quality of the
medico-legal assessment across the various steps of the
evaluative pathway, from input to output.

To this end, focused attention on guidelines and good
practices specific to legal medicine is essential, as they
can serve as a foundation for the identification and de-
velopment of appropriate process indicators or proxies,
through a methodology expressly designed for the pe-
culiarities of the field.

OBJECTIVES: FROM THE
RECOMMENDATIONS OF THE INAIL
CENTRAL HEALTH DEPARTMENT
TO GUIDELINES AND BEST PRACTICES
IN LEGAL MEDICINE
The idea of providing useful tools to legal medicine op-
erators to standardize practices, establish quality bench-
marks for medico-legal services, and define relevant
process indicators — prompted the Central Health De-
partment (Sovrintendenza Sanitaria Centrale, SSC) of
INAIL to initiate the development of recommendations.
While the grades of recommendation, assessment,
development and evaluation Working Group (GRADE)
methodology for guideline development and the ap-
praisal of guidelines for research & evaluation (AGREE)



METHODOLOGY MEDICO-LEGAL RECOMMENDATIONS

and AGREE II methods [13] for assessing guideline
quality have proven robust in the clinical setting — and
are appropriately cited in the methodological manual
published by the Italian National Institute of Health (Is-
tituto Superiore di Sanita, ISS) [14, 15], they present
several limitations when applied to the context of legal
medicine.

In line with the approach adopted by the Ministry
of Health, INAIL recognized the opportunity to utilize
the “recommendation” as a more suitable instrument.
As a result, the INAIL SSC launched the production of
medico-legal recommendations.

These recommendations are defined as “specific docu-
ments aimed at offering tools to prevent adverse events,
promote accountability, and foster systemic change”
(https://www.salute.gov.it/new/it/tema/governo-clinico-
e-sicurezza-delle-cure/raccomandazioni-del-ministero/).

They are “leaner” tools, simpler to produce and with a
more agile method of revision, compared to the guide-
lines, which, however, allows to provide appropriate and
exhaustive indications aimed at standardizing behaviors
and preventing errors in medico-legal activities.

From the “INAIL medico-legal recommendations”
checklists and process indicators were extracted and
used as reference standards for medico-legal audit [16].

Currently, the production of recommendations in-
volves the development of a draft at the INAIL SSC
level by an ad hoc multidisciplinary Working Group,
which usually studies a critical issue reported or high-
lighted by the territory, institutional governance or
other stakeholders. The draft is then shared with the re-
gional and provincial health departments and/or other
central agencies (INAIL Central Directorates and/or
Consultancies), depending on the topic addressed and
the competencies of the Departments, for the neces-
sary bottom-up and/or top-down feedback. The distri-
bution takes place in such a way that the draft is dis-
seminated by the Departments throughout the territory
to collect as many comments as possible. The outcome
of the consultation is followed by the possible accep-
tance of the notes received and the drafting of the final
version of the INAIL medical-legal recommendation.
The recommendations issued by the SSC must be gen-
eral and focus on virtuous behaviors based on scientific
evidence, regulatory and doctrinal sources, and internal
reference on the different issues addressed.

However, the recommendations may impact a local
reality which, due to various factors (such as work or-
ganization, personnel, equipment, etc.), find it difficult
to adhere to them. For this reason, similar to what hap-
pens for the diagnostic-therapeutic assistance pathways
(percorso diagnostico terapeutico assistenziale, PDTA),
the medical-legal assistance pathways (percorso medi-
co-legale assistenziale, PMLA) have been introduced.
These pathways consider the organizational aspects and
aim to provide optimal assistance to individuals with
work-related injuries or illnesses, ensuring the safety of
performance and overcoming any difficulties in apply-
ing INAIL SSC recommendations [17].

It is easy to highlight how this tool appears unsuit-
able for guiding the behaviour of doctors who approach
INAIL legal medicine from outside the Institute, as the

INAIL medico-legal recommendations do not adhere
to the methodology proposed for guidelines and good
practices in the clinical field as published in the docu-
ments edited by the ISS.

It is desirable to generate shared documents pub-
lished on the ISS website, in the SNLG, with the role of
guidelines and best practices for evaluating the conduct
and performance quality of medico-legal practitioners,
pursuant to article 5 of Law n. 24/2017.

It is necessary to develop a dedicated manual outlin-
ing the appropriate methods for developing guidelines
and best practices in legal medicine, proposing a meth-
odological framework.

METHODS
A PubMed search for methodologies specifically de-

signed for the development of guidelines and best prac-
tices in legal medicine yields no results. Nevertheless,
various documents labeled as guidelines are currently
in use by medico-legal professionals and widely refer-
enced within the scientific community, although they
do not follow standardized or structured development
methods. For instance, in the textbook by Ferrara et al.,
2013 [18] and in the article by Basso et al., 2017 [19]
such documents are referred to as “guidelines” yet they
are essentially literature reviews lacking the method-
ological tools required for formal guideline production.
Similarly, most national and international publications
in areas such as forensic pathology, toxicology, hema-
tology, and legal genetics serve as reference texts, but
they are not based on recognized or systematic method
of development and evaluation, as required for creating
guidelines.

For clinical matters, the effort of the ISS was to create
a manual that drives healthcare professionals in drafting
guidelines and good clinical-care practices.

The same operation for legal medicine may appear
more complex and, in some cases, presents peculiar dif-
ferences for several reasons:
¢ the methodology suggested for the guidelines in the

clinical field is not applicable tout court to legal medi-

cine;

e the international and national legal medicine guide-
lines seem do not follow a structured methodology,
despite being recognized by the scientific community
and used in medico-legal practice;

¢ the guidelines used in legal medicine are often over-
come by the criteria indicated by specific regulations
(for example, the application criteria of legal tables
that outline specific behaviours to follow) or by juris-
prudential conclusions.

DISCUSSION

The discipline has difficulty adhering to the indica-
tions provided by the manuals for the production of
guidelines and good clinical-care practices edited by
the ISS. It is, therefore, necessary to establish specific
“rules” for legal medicine.

As the guidelines and good clinical-care practices
support healthcare professionals in making the best
choices to ensure the health and safety of the patient,
in the same way the development of guidelines and
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good practices for legal medicine, according to the
requirements of article 5 of Law n. 24/2017, can sup-
port the activities and decisions of the medico-legal
practitioners. Adherence to a shared methodology that
guides the investigation and decision-making process,
ensuring homogeneity and uniformity of medico-legal
judgment, represents, in fact, essential elements for the
medico-legal service safety.

The medico-legal discipline, in fact, is characterized
by the presence of so-called performance risk, essen-
tially related to benefits (of both economic and non-
economic nature, even to the limitation on individual
freedom), which arise from the legal context of refer-
ence in which the medico-legal activity is performed.

The so-called medico-legal risk is a “spurious” risk
since, in the medico-legal activity, two different risk
components coexist: a clinical one, when the service may
cause damage to the health and safety of the patient,
and a medico-legal one, related to the safety of the ser-
vice [11]. While the diagnostic and/or therapeutic health
service aims at the safety and health of the patient, the
medico-legal service aims at the safety of the service.

The medico-legal service safety represents a new con-
cept of the healthcare management system, which also
concerns individuals who are not direct receivers of the
service. The collective interest can be threatened by a
medico-legal performance error, for example, in the in-
appropriate release of a driving licence, inadequate as-
sessment of capacity or social dangerousness, or abso-
lute or temporary disability, or ability for a specific job.

Therefore, the analysis and management of medico-
legal health risk must consider this broader connotation
compared to the one intended for all healthcare pro-
fessionals performing diagnostic-therapeutic activities
and, consequently, the impacts of medico-legal error on
the safety of the service.

To ensure the safety of medico-legal services, it is es-
sential to introduce, also for this discipline, tools for risk
prevention: recommendations of the guidelines (linee
guida in medicina legale, LGML) and good practices
(buone pratiche in medicina legale, BPML) for legal
medicine.

As mentioned, guidelines may not be necessary in
cases where specific regulations have already been is-
sued for the different areas of evaluation with a precise
description of the application criteria; instead, they may
find space in regulatory gaps or for debated and not yet
regulated topics.

The recommendations contained in the LGML and
BPML appear necessary to optimize and personalize
medico-legal processes. They should be based on solid
evidence, pursuing the same principle of multidisci-
plinarity and sharing between Institutes and scientific
societies involved, as well as the guidelines and good
clinical-care practices.

A comparison between professionals interested in re-
searching best practices may also allow the identification
of virtuous realities as reference models (benchmark)
and induce a positive mechanism of competitiveness,
which leads to an effective continuous improvement in
the quality and safety of medico-legal services.

As far as INAIL Institutional status is concerned, this

comparison has already been defined. Therefore, the

Institute, which has exclusive competence in the field

of social insurance according to the legislation in force,

must always be consulted when guidelines are drawn up
by scientific societies.

If the error in clinical practice results in damage to
the health and safety of the patient, the error in legal
medicine entails no less harmful effects, such as the
failure to ensure the necessary protection of subjects
in need of assistance, adequate compensation and/or
compensation for the damage suffered, the failure to
condemn subjects responsible for crimes or the convic-
tion of non-responsible subjects, etc.

As in clinical practice, it is necessary to introduce a
system of valid guidelines and good practices, according
to art. 5 of Law n. 24/2017, to evaluate the behaviours
of healthcare professionals working in legal medicine.

Assuming that the recommendations of the guide-
lines for legal medicine could be those included in the
dedicated regulations, it is quite clear that the slowness
of the production process found for clinical practice
would be even more amplified. Consequently, even for
legal medicine, where the regulatory review process is
slow and fraught with obstacles, the recommendations
of the BPML could be more easily used. These will pro-
vide a rapid systematic literature review and allow rela-
tively short drafting times (around 6 months), provid-
ing equally valid support, as it is anchored to some key
principles. Similar to the recommendations for good
practice in clinical care (raccomandazioni per le bu-
one pratiche clinico assistenziali, RBPCA), the recom-
mendations for good medico-legal practice (raccoman-
dazioni per le buone pratiche medico-legali, RBPML)
would guide aspects relating to medico-legal practice
and the organization of health services.

To be reliable, the RBPML, with almost identical
characteristics — net of the inevitable differences be-
tween medico-legal practice and clinical care practice
— to the RBPCA [20], must:

be based on a rapid systematic review of existing evi-
dence;
® be developed by a competent, multidisciplinary and

multi-professional group of experts representing the

competent bodies, institutions and main scientific so-
cieties involved;

* take into consideration the problems identified based
on the prevalence, the urgency, the rate of medical-le-
gal litigation, and the expression of non-homogeneity
of behaviour;

¢ take into consideration the needs of the protected
population for access to particular benefits provided
by law;

® be based on an explicit and transparent process that
minimizes distortions, prejudices and conflicts of in-
terest;

e provide a clear explanation of any alternative method-
ological options and their implications on the results;

e take into account the preferences and will of the citi-
zen, inviting the medical examiner to base his assess-
ment on the elements available to him at the time of
the assessment, in the event of the subject’s refusal to
undergo treatment and/or diagnostic tests [21];
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¢ be reconsidered and revised when important new evi-
dence justifies the change.

Referring to the methodological guidelines for draft-
ing recommendations for good clinical care practices
published by the ISS, “minimum” methodological re-
quirements can also be referred to for legal medicine.

However, for legal medicine, minimum requirements
n. 3 and n. 7 do not appear applicable. As for require-
ment n. 3, the evaluation of the “certainty of evidence”
reported in the methodological indications of the RB-
PCA in the forensic and medico-legal fields takes on
a different meaning and should be reserved for those
areas in which the evidence must overcome even rea-
sonable doubt and be endowed with high logical prob-
ability [22]. Requirement n. 7 does not concern the
strength of the recommendation but the evidence to
which the recommendation refers; such evidence is part
of the selection process, based on the authoritativeness
and concordance of the sources.

The minimum methodological requirements are shown
in the following Table 1.

As with RBPCA, the production method can be based
on the four elements summarized by the acronym PICO:
¢ P, problem/population: indicates the subject or popu-

lation of reference for the question (e.g., the problem

of “telemedicine applied to legal medicine” [23], or
citizens with civilian invalidity or work-related disabil-
ity, etc.);

¢ [, interventions: indicates the main intervention tak-
en into consideration;

¢ C, comparison/control: indicates the main alternative
with which the intervention (I) is compared, capable

of relating to the outcome (O);
¢ O, outcome: this is what is hoped to be achieved, the

result or purpose of the recommendation.

Regarding topic selection, unlike RBPCA, it is not
necessary to identify an additional expert panel, as the
group addressing the topic already comprises qualified
professionals. Integration of further experts may be
considered only if the proposal originates from entities

Table 1
Minimum methodological requirements

other than the designated Working Group. The Work-
ing Group should be structured around a multidisci-
plinary and inter-institutional core, with the possibility
of including field-specific experts as needed.

To gather expert consensus within the Working
Group, the RAND/UCLA appropriateness method can
be employed. Although traditionally positioned at the
final tier of the evidence pyramid as a tool for eliciting
expert opinion, this methodology proves particularly
valuable in the field of legal medicine, especially in ar-
eas where no clear guidance exists through legislation,
jurisprudence, or well-established literature [24]. It
should be highlighted that medico-legal expertise today
is increasingly hyper-specialized in a scientific world in
constant evolution.

The Working Group should consist of an odd num-
ber of members to ensure that any proposals can be
voted on with a clear majority, allowing for the priori-
tization of actions. From a risk management perspec-
tive, if multiple proposals are presented simultaneously,
intervention priorities may be established using the pri-
ority index (e.g., frequency x severity, or frequency x
severity x detectability). These proposals may originate
from stakeholders or specific population groups (e.g.,
individuals with disabilities, injured workers, privately
insured parties, victims of duty), who may address the
Working Group directly.

The same majority-based decision-making approach
may be applied to the formal approval of the recom-
mendation. A methodology that has proven effective
within INAIL involves broad consultation with regional
branches during the development of centrally drafted
recommendations. This collaborative process may also
be adopted for RBPML, enabling Working Group
members to submit the draft to a selected group of in-
stitutional, academic, or scientific society collaborators
for feedback and contributions.

The final draft, according to what happens for the
RBPCA, can be submitted “to external review by two
independent referees, selected by the Working Group,

1. Identification of regulatory, legal and bibliographic sources related to the topic, describing the process of selecting evidence, also
concerning keywords and any filters used. This will also be useful to make the search “repeatable”.
Evaluation of the authoritativeness and concordance of the available evidence. Certainty (or high logical probability) is necessary if the
scope of the recommendations for good medico-legal practice (RBPML) is a criminal process, the greatest probability, instead, if the
scope is a civil process, social security, etc. It has to be evaluated the majority of literature, but also only the most authoritative part, the
strongest evidence, and the one with the greatest value. Even if the sources are numerically lower than the total evidence available, they
are relevant for medico-legal purposes if they are among the most authoritative and concordant. As for clinical scientific evidence, the
reference selection must consider the quality of the evidence and the strength and weight of the recommendations [23].

2. The authority and concordance of the references must be evaluated in each phase of the medico-legal process since it is considered

important or critical to issue the final judgment.

4. The minimum requirement for the presentation of the summary of evidence is a clear description of the sources and the method used to
identify them and assess their degree of authoritativeness and consistency. Synoptic tables can be used to report the domains indicated
(e.g., legislation, jurisprudence, scientific literature, and related authoritativeness and concordance).

5. Explicit criteria should provide the basis for making recommendations or decisions. Explicit judgments should be made for each
criterion chosen, including those that might be added, and evidence used to support those judgments should be provided. Additional
considerations affecting the recommendation or decision should also be documented and accessible.

6. Those who develop RBPML should describe the expected outcomes and, where possible, monitor them through medico-legal audits.
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based on requirements of authoritativeness and com-
petence in the area covered. The referees will express
observations and comments on the document contents,
with particular reference to the consistency between ev-
idence and recommendations and the formulation and
applicability of the latter. The report from the external
review will be examined by the Working Group, before

finalising the document” [20].

Similar to the structure required for RBPCA, the RB-
PML must include:

1.a detailed description of the Working Group, specify-
ing the roles of involved bodies, institutions, and sci-
entific societies;

2.explicit description of the process and method used
to draft the document, reviewing and documenting
all stages: topic selection, evidence search strategy,
and consensus process for each recommendation;

3.summary of evidence and recommendations;

4.summary of the external audit findings;

5. conflict of interest declaration forms, filled and signed
by all RBPML development participants;

6.declaration of commitment not to publish or disclose
the RBPML, in whole or in part, before completion
of the assessment process.

In March 2025, a document titled “Procedures for
the submission and evaluation of recommendations for
good clinical care practices” was published. Annex 3 of
the document outlines the criteria used to assess the
methodological quality of these recommendations. Spe-
cifically, recommendations must address the following
items:
1.the composition of the development group;
2.the methodology used in the development of the rec-

ommendation;

3.the management of conflicts of interest.

However, the development methodology cited refers
to the application of the GRADE approach, which was
originally designed for clinical care contexts. For the
reasons outlined above, this method cannot be applied
to medico-legal best practices, which differ in both
content and purpose, and are governed by regulatory,
contractual, or statutory provisions rather than clinical
objectives.

Recently, the SNLG website published a good prac-
tice applied to legal medicine [25]. This represents a
significant milestone and may serve as a valuable start-
ing point for fostering collaboration among the various
institutions involved in the field. It could help identify a
shared methodology for the development of good prac-
tices, ultimately leading to the much-needed publica-
tion of a dedicated manual outlining the appropriate
procedures for their formulation.
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Abstract Key words

Background. This study analysed accessibility, patient and healthcare professionals’ | e inequalities in healthcare
characteristics, neuropsychological practices, and patient care gaps at Centres for Cog- | ® geographical accessibility
nitive Disorders and Dementias (CCDD) in Apulia and Basilicata, Italy. ¢ Centres for Cognitive

Methods. Geographic information systems (GIS) analysis and online survey were em- Disorders and Dementia

ployed. CCDDs clinicians completed a self-report questionnaire covering “Character- | ¢ neuropsychological
istics of the CCDD” and “Neuropsychological assessment”, from July 2021 to January assessment
2023. Geographical coordinates were used to identify peripheral areas, based on the | ® accessibility

Italian strategy for Inner Areas.

Results. Thirty-three CCDDs were identified. Geospatial analysis revealed ultra-periph-
eral municipalities and inadequate public transport to CCDDs in several areas. Most
patients were women aged 70-89. Neurologists played a key role in diagnosis and test
administration. Diagnostic criteria and neuropsychological tools varied: international
criteria were rarely applied, recommended tests were underutilised, and some cognitive
domains undervalued.

Conclusion. These findings highlight the need for effective healthcare interventions for
cognitive disorders and the potential for teleneuropsychology to bridge care gaps.

INTRODUCTION

Exploring differences in access to healthcare services
is one of the priorities in public health [1], particularly
about dementia, a prevalent condition affecting mil-
lions of people worldwide. Dementia is a degenerative
condition related to ageing and is the most common
cause of cognitive and behavioural decline, affecting
55 million people globally, with around 10 million new
cases annually (https://www.who.int/publications/i/

item/9789241513487). The proportion of older adults
is increasing in Italy and many other countries [2], lead-
ing to a greater impact of cognitive decline on the popu-
lation. In Southern Italy, severe difficulties in essential
functions (i.e., perceptual, motor and memory skills)
are higher compared to the Central and Northern re-
gions (32.1% »s 25.5% and 22.9%, respectively). There
is also a lower proportion of older adults in the South
visiting specialist doctors or undergoing specialist ex-
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ams compared to the national average (63.2% vs 66.1%,
and 43.2% vs 49.3%, respectively) (https:/www.istat.it/
it/files/2021/07/Report-anziani-2019.pdf). Women tend
to use outpatient health services more frequently, es-
pecially between the ages of 65 and 74 (https://www.
istat.it/it/files/2021/07/Report-anziani-2019.pdf). The
regions of Basilicata (562,869 inhabitants; mean age
is 45.7) and Apulia (4,029,000; mean age 44.6 years),
in Southern Italy, have unevenly distributed popula-
tions, with a higher prevalence of chronic diseases in
Basilicata compared to national averages (https:/www.
istat.it/it/files/2021/07/Report-anziani-2019.pdf). Both
regions have a significant number of patients suffer-
ing from dementia (10,000 »s 55,000 patients in Ba-
silicata and Apulia, respectively), with dementia and
neurologic diseases being the leading cause of death in
Basilicata  (https:/regione.basilicata.it/giunta/site/Gi-
unta/detail jsp?otype=1012&id=3077556 and https://
www.sanita.puglia.it/documents/36031/53941903/
PDTA+Alzheimer.pdf/930c654f-b1e2-4949-b00c-
0273bb2ealed). The analysis of the essential levels of
assistance/care reveals critical performance in preven-
tion, community health services, and hospital assistance
within the two regions [3].

In response to healthcare needs, the Italian Govern-
ment approved the National Dementia Plan in 2015 [4]
The Plan aimed to establish Centres for Cognitive Dis-
orders and Dementias (CCDD) dedicated to evaluat-
ing, diagnosing, and treating cognitive disorders and de-
mentias. These centres, which can be public, territorial,
outpatient, hospital, university, or research institutes,
have the authority to formulate official diagnoses and
define legally recognized Therapeutic Pharmacological
Plans. The CCDDs’ essential characteristics include
multidisciplinary and multi-professionalism to cater to
each patient’s care needs effectively [4]. In Italy, the
2023 census by the Italian National Institute of Health
(Istituto Superiore di Sanita, ISS) [5] reports a total of
587 CCDDs, with 268, 105, and 214 located in North-
ern Italy, Central Italy, and Southern Italy and the Is-
lands, respectively. The regions of Apulia and Basilicata
had 31 and 3 CCDDs, respectively [5]. It is common
to encounter disparities in healthcare access, especially
in rural or remote areas and among vulnerable popula-
tions. Nevertheless, the accessibility of CCDDs has not
been taken into consideration in previous research.

Accessibility to healthcare services represents a cru-
cial concern that impacts the well-being of communi-
ties and individuals [6] and supports policy decisions
regarding the allocation of resources for care provision
[7], that better meet the needs of the community [8].
A valuable tool in addressing accessibility challenges
in the healthcare sector is the geospatial analysis [9].
It involves the use of geographic information systems
(GIS) and spatial data to understand the distribution
of healthcare facilities, their proximity to populations,
and the barriers that might hinder people from access-
ing services. Several studies [8] have investigated the
spatial characteristics of healthcare facilities, including
their location, distribution, and proximity to various
modes of transportation, particularly for facilities cater-
ing to older adults. According to a recent study by Kim

et al. [6], the combination of qualitative and geospatial
methods is a new and promising way to gain a com-
prehensive understanding of health issues. However, as
reported above, to our knowledge, no Italian study has
yet explored the accessibility of essential healthcare ser-
vices such as CCDDs.

A second point relates to the internal organisation of
CCDD:s in terms of their location in hospitals or uni-
versities, waiting times, patient flow, healthcare pro-
fessionals involved, and the diagnostic protocols used
(including factors such as reference diagnostic crite-
ria and types of neuropsychological tests). In the first
survey by the Italian National Institute of Health [5],
the CCDDs’ location, staff composition, and services
varied significantly across the three macro-geographical
areas of Italy. Notably, CCDDs located in the Southern
part of the country were less commonly found in hos-
pitals or universities, had fewer patients and monthly
referrals, shorter wait times for initial visits, and a lower
proportion of psychologists administering psychodi-
agnostics tests compared to CCDD:s in the other two
areas. They also tended to be less integrated into co-
ordinated care pathways (Therapeutic, Diagnostic and
Care Pathways, DTCP) [5]. Despite being critical to
the team, psychologists and neuropsychologists have
the lowest percentage of permanent employment in
CCDDs [10]. A recent survey [11] examining the cur-
rent work situation of self-identified neuropsychologists
in Italy reports that the majority of participants (71.7%)
worked in the field of the diagnosis of dementia. How-
ever, the survey does not offer data on the distribution
of respondents on a regional basis, nor on how many of
them work in the CCDDs.

As far as the diagnostic protocols are concerned, the
study by Di Pucchio et al. [12] specifically addressed
the neuropsychological tests used in Italian CCDDs.
The results showed that more than half of the included
CCDDs based their screening procedures mainly on
the administration of rough cognitive (e.g., Mini-Men-
tal State Examination) and functional (e.g., Activities of
Daily Living and Instrumental Activities of Daily Living)
scales or a small set of tests. However, the study does
not investigate adherence to known diagnostic criteria
or protocols, while much has been done internationally
to standardise the protocols. The international criteria
for diagnosing dementia and neurocognitive disorders
are well-established, serving as an important reference
for standardising clinical practice [13, 14]. European
Consensus efforts have also aimed to harmonise diag-
nostic protocols. Festari et al. [15] provided data on
neuroimaging and biomarker usage in diagnosing Mild
Cognitive Impairment (MCI) and mild dementia, re-
vealing varying usage levels among European clinicians.
According to that study, 93% of European clinicians
use Magnetic Resonance Imaging (MRIs), while 92%
and 68% use Cerebrospinal Fluid (CSF) biomarkers
and Fluorodeoxyglucose-Positron Emission Tomogra-
phy (FDG-PETs), respectively. It is less common to use
cardiovascular MIBG-scintigraphy (38%), polysomnog-
raphy (60%), amyloid-PET (54%), and electroencepha-
lography (EEG) (33%). Most clinicians (77%) did not
use the new tau-PET tracers’ methodology. A consensus
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framework developed by the Joint Program for Neuro-
degenerative Diseases (JPND) and the Italian Ministry
of Health [16] addressed harmonising neuropsychologi-
cal assessments for neurodegenerative dementias in Eu-
rope. The study emphasised the need for standardised
testing methodologies and the limited availability of
psychometric information on these tests. In fact, it was
found the use of heterogeneous and non-standardized
neuropsychological tests in European countries, along
with variations in administration and scoring methods,
which leads to incomparable results. After a thorough
analysis, the authors reached a consensus on general
recommendations for neuropsychological assessment
procedures and tools. In this line, a methodology for
producing normative data and cut-off values, facilitat-
ing early detection and cross-country comparisons in
test validation, was also proposed [17].

Overall, in light of the data reported so far and the is-
sues that have emerged, the main objective of our study
is threefold. Firstly, it aims to investigate the accessi-
bility of CCDDs (Centres for Cognitive Disorders and
Dementias) in the regions of Apulia and Basilicata. Sec-
ondly, it seeks to update information regarding the or-
ganisation and activities of these centres (e.g., by char-
acterising their staff, equipment, patients, and types of
diagnoses). Lastly, the study aims to survey the neuro-
psychological procedures employed in clinical practice
to diagnose dementia.

METHODS
CCDD involvement

As a starting point, we used the CCDDs list provided
by the ISS survey conducted in 2014-2015 [5]. To our
knowledge, this was the most updated publicly avail-
able list of CCDDs. Following further research on the
territory and comparing the official website list of each
Italian Regions, the chief medical officer and Directors
of Medical Services of these CCDDs were contacted
by phone. We ended up with the identification of a to-
tal of thirty-three CCDDs (30 in Apulia and 3 in Ba-
silicata; see Figure S1 available online as Supplementary
Materials) and contacted them with a letter of intent
explaining the project in detail. The Ethical Commit-
tee of Salento University and the Local Health Au-
thority of Lecce (Italy) approved the study (Protocol
n. 174371/2020). Participants were volunteers and did
not receive any compensation. They provided Informed
Consent to complete the questionnaire. All data were
collected between July 2021 and January 2023. No per-
sonal information about the age or gender of the clini-
cians was required.

Procedure
GIS analysis

The addresses and geographical coordinates of all
CCDDs present in Puglia and Basilicata were used for
the geospatial analysis of the location and spatial dis-
tribution of CCDDs. The Basilicata region comprises
131 municipalities, divided into two provinces, Matera
(n=31) and Potenza (n=100), and the health regional
system is organised into six health districts (i.e., Po-
tenza, Val d'Agri, Senise, Lauria, Melfi, and Venosa).

The Apulia region comprises 257 municipalities divided
into six provinces and as many health districts (i.e., the
Metropolitan City of Bari: 41; Barletta-Andria-Trani,
BAT: 10; Brindisi: 20; Foggia: 61; Lecce: 96; Taranto:
29). First, each municipality was assigned to a single
CCDD according to the following criteria: whether a
CCDD is present in a health district, then it is the refer-
ence for all municipalities in that district; whether more
than one CCDD is present in a health district, then the
municipalities in the same district are assigned to the
geographically closest CCDD (km). In the absence of
CCDD:s in a health district, each municipality in that
district is assigned to the geographically closest CCDD
(km) of another district in the same province. In our
sample, there was at least one CCDD per province.
Using the Google Maps application, it was possible to
derive three variables for each municipality: distance in
kilometres from the reference CCDD (Distance), time
travel in minutes to the reference CCDD by own car
(TimeCar), and by public transport (TimePublic). Infor-
mation about public transport availability was derived
from Google Maps, which used online sources such as
the Italian railway public service (e.g., Trenitalia) and
regional public bus service (e.g., Sita Sud srl). Refer-
ring to the strategy for Inner Areas in Italy developed
by the Italian Agency for Territorial Cohesion [18], mu-
nicipalities were classified in terms of distance from the
“service delivery centres”.

Online CCDD survey

Clinicians were required to complete a self-report sur-
vey employed by the Qualtrics platform (https:/www.
qualtrics.com) using a link shared via mail. The survey
was divided into two consecutive sections. The first sec-
tion, “Characteristics of the CCDD”, required infor-
mation that defines the characteristics of the CCDD:
name, location of the service (e.g., hospital, university,
territorial), years of operation, number and indicative
socio-demographic information about the patients,
composition of the medical staff, type of diagnoses,
diagnostic procedures (e.g., use of biomarkers, neuro-
imaging, etc.). The second part, “Neuropsychological
assessment”, asked whether a standardised or tailored
neuropsychological protocol is used, what specific
measures are included in the protocol (selected from
a list of 9 composite batteries, 29 neuropsychological
tests, and 14 clinical scales), scoring procedures (e.g.,
raw scores, normative correction, etc.), normative data
used, diagnostic criteria used, and knowledge about the
national guidelines on the Diagnostic, Therapeutic and
Care Pathways (DTCP) for dementia. The question-
naire consisted of closed-ended matrices answered on
a 5-point scale Likert scale, ranging from 0 (very rarely)
to 5 (very often) and checkbox questions (i.e., multiple-
choice-type questions), allowing participants to choose
multiple options (e.g., tests used in neuropsychological
assessment). Open-ended questions were added to the
checkbox options in case the participant did not find
their answer in the checkbox list.

Mobile phones, computers, and tablets could all be
used to complete the survey. Compiling took up to a
total of about 15/20 minutes. Clinicians could decide
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whether to complete both sections consecutively or
save the first part and complete the second later. Par-
ticipants had ten days to complete the second part of
the survey.

Data analysis

We used t-tests and analyses of variance to explore the
differences between areas in terms of Distance, time
travel by own car (TimeCar), and by public transport
(TimePublic). Geographical maps were then produced
to visually represent the distribution of population, the
allocation of municipalities to CCDDs, and the acces-
sibility of CCDDs according to travel time by private
car and by public transport. Jamovi version 2.3 (https://
www.jamovi.org) and Quantum GIS version 3.22.13
LTR (http://www.qgis.org) were used for statistical
analyses and geographical maps creation, respectively.

To analyse the survey data, we first performed de-
scriptive statistics on the data collected from the online
survey. For multiple-choice questions, we calculated the
frequencies of responses in each category — sometimes,
respondents were allowed to choose more than one an-
swer. These cases were clearly marked in the results sec-
tion. Plots were generated using the ggplot2 package in
R Studio (http://www.rstudio.com/.25). In all the analy-
ses, statistical significance was set at p<0.05.

RESULTS
CCDD:s accessibility

Geospatial analysis revealed notable differences be-
tween the two regions. The distribution of the popu-
lation is represented in Figure S2 available online as
Supplementary Materials, classifying municipalities into
seven categories based on number of inhabitants: under
1,000; between 1,000 and 5,000; between 5,000 and
15,000; between 15,000 and 60,000; between 60,000
and 100,000; between 100,000 and 250,000; and over
250,000.

The average distance (km) of the municipalities from
the reference CCDDs is significantly higher in Ba-
silicata than in Apulia (Distance,,,,=21.3+17.9; Dis-
tancep, ,=03.6+41.1; t,=-14.07, p<0.001), as it is
the travel time (min) by car (TimeCar,,,;,=23.8+16.6;
TimeCary, ,=59.7+32.4; t,=-14.44, p<0.001). Public
transport is present in all municipalities of the Apulia
Region (TimePublic,,,;,=60.6+42.0). Conversely, public
connections to the CCDDs of reference are available
in only 26 out of 131 municipalities in Basilicata, with
an average travel time of 251.2+234.8 (TimePublic,,
siaa=2D1.2+234.8). The discrepancy in journey times
between public transportation and private cars/vehicles
(TimePublic=78.1+97.6; TimeCar=25.8+19.7; t,,=-
10.1, p<0.001) is significant.

Municipalities were classified into “service delivery
centres” if a CCDD was located in the municipality,
“enclosure area”, with time travel less than 20 minutes;
“intermediate area”, between 20 and 40 minutes; “pe-
ripheral area”, between 40 and 75 minutes; and “ultra-
peripheral area”, if the time travel exceeds 75 minutes.
The analysis of the accessibility of CCDDs according
to travel time by private car revealed ultra-peripheral
areas in Basilicata and the province of Foggia (Apulia)

(see Figure 1). In fact, the provinces where the munici-
palities are furthest away from the CCDD:s considering
the distance in km and the travel time (min) by own
means are Potenza (Distancey.,,,=65.1+45.1; Time-
Cafpye,,,=61.7+34.2), Matera (Distance,.,=58.5+24.4;
TimeCar,,,,=53.2+21.4) and Foggia (Distancey,,
+=39.6+20.7; TimeCary,,,=40.0+20.5).

When considering travel time by public transport (if
available), the spread of peripheral and ultra-periph-
eral areas extends across all provinces, sparing only
the “service delivery centres” and a few neighbour-
ing municipalities (see Figure 1). Excluding from the
comparisons Potenza and Matera, in which public
transport service is practically absent, the provinces of
Apulia Region with the longest travel times are Foggia
(TimePublicy,,,;,,=95.9+45.2) and Taranto (TimePublic-
=73.3544.1).

In terms of individual CCDDs, Potenza (n=81),
Maglie (n=37) in the Province of Lecce, and Foggia
(n=33) are the CCDDs that more municipalities re-
fer to, in decreasing order of frequency. Those that are
the farthest away in terms of kilometres and most dif-
ficult to reach by private means are Potenza (Distan-
Cepotennaceon=74.7+44.4;  TimeCarpy.,, ccop=69.0+34.1),
Matera (Distancey, e, ccop=28.5+24.4; TimeCary,,,
ceop=23.2+21.4) and San Giovanni Rotondo in the Prov-
ince of Foggia (Distances, cimiroondo ceon=42.8+29.8;
TimeCars, ciowmirowonds ccon=49.6+29.3). In terms of popu-
lation coverage, the CCDDs that serve the most inhab-
itants are Taranto (n=432,829), Foggia (n=299,240),
and Potenza (n=260,977). Meanwhile, those that
cover a smaller portion of the population are Triggia-
no (n=81,197) and Mola di Bari (n=68,903), both in
the Province of Bari, and Copertino (n=36,922) in the
Province of Lecce.

Survey section one: CCDD characteristics

Twenty CCDDs (60.6%) participated in the research,
three from Basilicata (100.0%) and 17 from Apulia
(56.7%). Twelve neurologists, three geriatricians, one
psychiatrist, and four psychologists or neuropsycholo-
gists (i.e., psychologists with expertise in neuropsy-
chology) compiled the first section of the survey. The
second section of the survey was compiled by seven-
teen (51.5%) CCDD:s (i.e., two from Basilicata and 15
from Apulia) and involved neurologists, geriatricians,
psychologists or neuropsychologists, and psychiatrists.
Non-responding CCDDs included nine hospitals, three
territorial facilities, and one university/research service.
We define CCDD services as non-responders if they
meet any of the following criteria: (i) being contacted
by phone but unable to participate; (ii) having inactive
phone numbers or numbers attributed to other hospi-
tal wards; (iii) accepting to receive the survey link but
not completing it. Regarding the geographical distribu-
tion of respondents, all CCDDs in Basilicata and the
province of Taranto completed the survey, while non-
respondents were unevenly distributed among the other
provinces (non-respondents: Bari 62.5%, Foggia 50.0%,
Lecce 44.0%, Brindisi, and BAT 33.0%).

Regarding the responding CCDDs, they have been
active for an average of 14.79 years (SD=9, range=2-32),
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Figure 1
Peripherality. The map (A) depicts the peripherality of each mu

nicipality relative to its assigned CCDD, measured in terms of travel

time by car. The map (B) depicts the peripherality of each municipality relative to its assigned CCDD, measured in terms of travel

time by public means of transport. Referring to the strategy fo
Cohesion (Barca et al., 2014 [18]), municipalities were classified

r Inner Areas in Italy developed by the Italian Agency for Territorial
into “service delivery centres”if a CCDD is located in the municipal-

ity (labels), “enclosure area’, with time travel less than 20 minutes (white); “intermediate area’, between 20 and 40 minutes (pink);

“peripheral area’, between 40 and 75 minutes (dark pink); and

“ultra-peripheral area’, if the time travel exceeds 75 minutes (red).

The analysis (A) shows the presence of two ultra-peripheral areas in Basilicata and the province of Foggia. The analysis (B) shows

the presence of many ultra-peripheral areas and the absence
in Basilicata.

and the service is usually provided in hospitals (14 hospi-
tal services, one university, and five territorial services).
Clinicians have worked in the Centres for an average
of 15.21 years (SD=11.94, range=2-40). Additionally, in
addition to their medical specialty, most clinicians who
completed the survey were Medical Executives (7 out
of 20). Concerning referral, neurologists (8/20) often
refer patients to the service. People were most likely to
find general information about CCDDs on the online
reservation platform of the public health service - CUP
(14/20), the CCDD website (6/20) and the website
of Apulia and Basilicata Region (3/20). According to
respondents’ estimates, an average of 605 citizens per

of Public Transport services that connect municipalities to CCDDs

year require access to the service (SD=373.50, range
50-1,500), most of which are women (58.14%) com-
pared to 42.72% males. Respondents also rated the fre-
quency of access requests by patients’ age range (i.e.,
40-49, 50-59, 60-69, 70-79, 80-89, >90) and years of
education (i.e., 0-5, 6-8, 9-13, >13). Ten out of 20 cen-
tres are often contacted by people aged 70 to 89, and
12/20 are very often contacted by people older than 90.
Sixteen out of 20 centres indicated patients’ education
range between 6 and 8 years of school (which corre-
spond to partially or fully attending middle school).
High-educated citizens consult the services less fre-
quently. Non-Italian citizens rarely require access to the
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service. Regarding the diagnoses issued by the CCDDs
(see Figure 2), patients are very often diagnosed with
Alzheimer’s dementia (12/20) and often with Vascular
dementia (12/20). Parkinson’s disease and mild cogni-
tive impairment are diagnosed sometimes (10/20 and
8/20, respectively). Lewy Body dementia has the lowest
frequency of diagnosis (7/20). Concerning instrumental
exams to support the diagnosis, structural and function-
al neuroimaging are employed, respectively very often
(12/20) and often (9/20) (see Figure S3 available online
as Supplementary Materials).

Survey section two: neuropsychological assessment
characteristics

Clinicians use standard protocols (5/17), which can
be modified, if necessary (9/17), or ad-hoc protocols
(4/17), in neuropsychological evaluation. Regarding the
composite neuropsychological battery, Mini-Mental
State Examination (MMSE) is the most widely used
tool (see Table 1), while the most used cognitive tests
are Clock Drawing Tests, Verbal Fluency Tests, Frontal
Assessment Battery (FAB), Babcock short-story, and
Rey Auditory Verbal Learning Tests (RAVLIs) (see Ta-
ble 2). The Geriatric Depression Scale (GDS) (16/17),
Neuropsychiatric Inventory (NPI) (9/17) and Hamilton
Depression Rating Scale (HDRS) (7/17) are the most
used scales to assess emotional and behavioural diseas-
es. Clinicians usually choose the Instrumental Activi-
ties of Daily Living Scale (IADL) (15/17) and the Index
of Independence in Activities of Daily Living (ADL)
(15/17). To correct patients’ scores obtained in neuro-
psychological testing, clinicians employ normative data
from the Italian population. Corrected scores are based
on Italian Normative Data published in the literature
(10/17), in the test manual (10/17), and International
Normative Data (2/17). The score is reported as Cor-
rected Scores (16/17), Equivalent Scores (5/17), and

also Raw Scores (5/17). The standardised diagnostic cri-
teria most used is the DSM-5 (9/17), only five CCDDs
consult consensus conferences. Three CCDDs declare
to use the DSM-IV-TR. Sixteen out of 17 clinicians (i.e.,
psychology, geriatrician and neurologist) know the exis-
tence of the national guidelines on Diagnostic, Thera-
peutic and Care Pathways (DTCP) for dementia.

DISCUSSION

This study aimed to map the CCDD:s in two Italian
regions: Apulia and Basilicata. The study focused on
the accessibility of CCDDs, clinical practices adopted
by the services, patients’ characteristics, the type of di-
agnoses, and professional figures working in the servic-
es. Moreover, the study analysed the neuropsychologi-
cal assessment used by the CCDD services. The survey
involved universities, hospitals and territorial healthcare
services (ASL) indicated as CCDD. It is important to
highlight that this is the first study to use a mixed meth-
ods approach, consisting of geospatial analysis and sur-
veys to provide an updated map of available CCDDs,
their accessibility and clinical practices.

Firstly, we examine the accessibility of CCDDs in
these two regions and provide visual maps of geospa-
tial access indicators. These indicators consider the dis-
tance from each municipality to the reference CCDD
based on the type of transport (i.e., private vs public).
The GIS approach enabled the study of the distribu-
tion of CCDDs in the territory and the analysis of their
accessibility profile. The differences between Apulia
and Basilicata are emblematic of Italy’s diverse territo-
rial fabric. In Basilicata, the first data that emerges is
the lack of public transport service in many municipali-
ties due to the predominantly mountainous terrain and
poor road network. This fact highlights that many citi-
zens are forced to use their own means of transport to
reach a CCDD, which takes more than an hour. Given
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Figure 2

Type of diagnosis. The graph reports the distribution of responses (on a closed-ended matrix question answered on a 5-point scale

Likert scale), regarding types of diagnoses issued.
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Table 1

Global functioning battery. The Table shows the frequency of responses and the number of CCDD that completed the survey.

Participants selected more than one answer
Neuropsychological Battery
Mini Mental State Examination (MMSE)
Clinical Dementia Rating (CDR)
Montreal Cognitive Assessment (MoCA)
Addenbrooke’s Cognitive Examination Revised (ACE-R)
Alzheimer's Disease Assessment Scale (ADAS)
Severe Impairment Battery (SIB)
Milan Overall Dementia Assessment (MODA)
Wechsler Adult Intelligence Scale (WAIS)
Brief Neuropsychological Exam (ENB)
Frontal Assessment Battery (FAB)

CCDDs: Centres for Cognitive Disorders and Dementias.

Table 2

Frequency Number of CCDDs
17 17
10 17
5 17
5 17
3 17
3 17
3 17
3 17
1 17
13 17

Neuropsychological tests. The Table reports the frequency of use of individual neuropsychological tests used to evaluate cognitive
abilities, as well as the number of CCDDs that completed the survey. Participants selected more than one answer

Neuropsychological test

Clock Drowing Test

Short Stories

Verbal Fluency

Rey Auditory Verbal Learning Test (RAVLT)
Visual Search-Attentional Matrix
Rey-Osterrieth Complex Figure (ROCF)
Digit Span

Raven's Progressive Matrices

CCDDs: Centres for Cognitive Disorders and Dementias.

the characteristics of patients attending a CCDD, who
are older adults and often unable to drive, this increases
the dependency on caregivers and significantly adds to
the burden of care [19].

The presence of only three CCDDs in Basilicata,
primarily concentrated near the border with Apulia,
indicates an uneven distribution of services across the
region. Although the service better covers the most
populated areas, policymakers should consider opening
new CCDDs or branches of existing ones in the south-
ern part of the province of Potenza. In Apulia, however,
the distribution and number of CCDDs are adequate.
However, the main problem with access to services in
this region is communication. The absence of an official
list has made it extremely difficult to identify CCDDs
in the region, with a high probability that some CCDDs
have been omitted. Concerning public accessibility, this
highlights a significant challenge in easily sending and
receiving information about the location of an essential
service for people with dementia and their families. The
geospatial analysis highlighted ultra-peripheral areas
in the provinces of Potenza and Foggia. Excessive dis-
tance from a CCDD could jeopardise easy access to di-

Frequency Number of CCDDs
16 17
13 17
12 17
12 17
1 17
11 17
9 17
9 17

agnostic assessment and the possibility of participating
in psychosocial interventions, which require a certain
consistency over time to be effective. As suggested in
American studies for rural areas, remote services (tele-
medicine) could be a reasonable solution to reduce the
gap in the distribution of services [20].

A recent study conducted by Tarlow et al. [21] pro-
poses an effective approach to bolstering the accessibil-
ity of local health services in rural regions. The study
explored the implementation of a “hub and spoke” tele-
health model, which considered various factors such as
geography, socioeconomic conditions, transportation,
and healthcare-related challenges faced by clients. The
authors also examined policies aimed at reducing dis-
parities and bridging the digital divide. Additionally,
local community leaders were involved in identifying
access points based on available resources, with an ad-
ministrative hub located in the city or town with the
largest population. Considering the southern Italian
towns’ geographical characteristics, a central hub could
be established to facilitate telemedicine services with a
nurse who can provide in-person assistance to patients
and caregivers, particularly those who may not be sig-
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nificantly aided by technology due to advanced age.
This service could also enable early access to treatment
in the early stages of the disease, when patients may de-
lay seeking medical attention due to the distance from
healthcare facilities or a lack of accompanying support.

Some important evidence emerges about the char-
acteristics of the population. Our results show that
58.14% of females require access to the service com-
pared to 42.72% of males. Among the 20 centres, ten
are often contacted by people aged 70 to 89, and 12 are
often contacted by people older than 90. Sixteen out of
20 facilities indicated that patients’ education ranged
from 6 to 8 years (corresponding to partially or fully at-
tending middle school). The frequency scores indicate
that patients are very often diagnosed with Alzheimer's
dementia (12/20) and often with Vascular dementia
(12/20). Mild Cognitive Impairment and Parkinson’s
disease are sometimes diagnosed (10/20 and 8/20, re-
spectively); Lewy Body dementia is the least common
(7/20). Our results are consistent with prevalence re-
ported in previous studies [22]. A comparison of our re-
sults with the Italian study confirms the high prevalence
of Alzheimer’s disease in Basilicata and Apulia.

As concerns the instrumental exams to support the
diagnosis, structural and functional neuroimaging are
employed, respectively, very often (12/20) and often
(9/10) in Basilicata and Apulia, despite the suggested
methods. In fact, as indicated by the European consen-
sus to diagnose MCI and mild dementia [15], 93% of
European clinicians use MRIs, while 92% and 68% use
CSF biomarkers and FDG-PETs, respectively. Seventy-
seven per cent of clinicians have not used tau-PET trac-
ers [23, 24]. Moreover, Gustavsson et al. [25] proposed
that estimating the prevalence of amyloid-positive
populations could provide relevant Alzheimer’s disease
(AD) prevalence estimates. Based on this, it is evident
that instrumental exams in Basilicata and Apulia are
rarely used to support diagnostic diagnoses, as suggest-
ed in Consensus Conferences and academic memory
clinics across Europe. It is essential to underline that
using the appropriate and suggested tools may prevent
misdiagnoses, improve patient outcomes, guide care-
givers to provide better care, and could be fundamental
for the effective prescription of the upcoming disease-
modifying therapies for Alzheimer’s disease.

The majority of CCDDs in the target regions partici-
pated in and completed the survey. Only in the province
of Bari was the proportion of respondents lower than
that of non-respondents. In these two regions, CCDDs
are mainly located in hospitals and, to a lesser extent, in
territorial services. Only one CCDD is located in a uni-
versity. No significant differences were found between
respondents and non-respondents in terms of setting
location. Another important finding of our study is the
diversity of diagnostic criteria and tools used in clini-
cal practice, despite the well-established international
criteria [14]. The diagnostic criteria most used is the
DSM-5 (9/17), and only five CCDD consult consen-
sus conferences. Three CCDDs declare to use DSM-
IV-TR, which could be considered unusual criteria to
diagnose dementia.

According to an analysis of the neuropsychological

tests conducted in 501 Italian CCDDs [12], the most
commonly used tests for cognitive disorders and de-
mentia are MMSE (i.e., used in all CCDDs involved),
Clock Drawing Test, Semantic and phonemic Fluency,
Rey Auditory Verbal Learning Tests (RAVLIs), Bab-
cock Short-Story, and Trail Making Test. Our research
confirms these results, identifying MMSE as the test
used in all the 17 CCDDs as first-level screening. Also,
we identified other neuropsychological tests used in
the CCDDs, such as the Frontal Assessment Battery
(FAB), Rey-Osterrieth Complex Figure (ROCF) and
Spinnler and Tognoni’s Figure Copying Tasks for vi-
suospatial and constructional ability, as well as Raven’s
Progressive Matrices considered as second level assess-
ment in clinical practice. The survey demonstrates an
important aspect: four out of 17 CCDDs perform only
a first-level neuropsychological evaluation, administer-
ing only MMSE, CDR, Clock Drawing Test and some
behavioural batteries as GDS, and three of them are
hospital services. The importance of adequate neuro-
psychological assessment cannot be overstated, as it is
crucial for accurately identifying the type of dementia
even at an early stage, avoiding misdiagnosis, and pro-
viding the opportunity for early intervention. However,
considering the recommendations of some international
consensus conferences [16, 17], it is worth noting that
some recommended tests (e.g., Free and Cue Selective
Reminding Test (FCSRT) and Set Test; for the FCSRT,
see also recent meta-analysis by Macchitella et al. [26]),
and cognitive domains and skills (e.g., social cognition)
were underused or undervalued. Research has consis-
tently demonstrated that timely and precise diagnosis
and care, including pharmacological, behavioural, and
psychological interventions, can significantly slow the
progression of dementia and enhance the quality of
life of patients and caregivers [27]. Additionally, the
adoption of uniform diagnostic criteria and instruments
would facilitate patient assessment across CCDDs and
ensure consistent care for patients, even when attend-
ing different healthcare services [15, 16]. Neuropsycho-
logical assessments in CCDDs are typically performed
by neurologists, neuropsychologists, or psychologists
with expertise in neuropsychology. It is essential to
have a diverse range of competencies to correctly iden-
tify and care for patients affected by cognitive disorders
or dementia. All of the CCDDs that participated in
our survey employ multidisciplinary teams; it is crucial
to involve experts in neuropsychology who are specifi-
cally trained to conduct comprehensive assessments of
individuals’ cognitive functioning. Some guidelines for
the diagnosis of dementia recommend that a thorough
neuropsychological evaluation should be conducted by
neuropsychologists or by “someone trained in neuropsy-
chology” [28]. Notably, in Italy as well as at the interna-
tional level, specific and advanced training in neuropsy-
chology is only provided in psychology degree programs
and postgraduate courses in neuropsychology, and psy-
chologists with this specific and advanced training are
considered neuropsychologists. Despite this, to date,
Italian law does not set any limits on practising neu-
ropsychology; therefore, any psychologist, physician,
pedagogist, or rehabilitation therapist may use some
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diagnostic tools (such as tests) that are not classified as
for psychologists’ use only or offer neuropsychological
rehabilitation, even if they have never attended educa-
tion or training in clinical neuropsychology [10].

We found no obvious differences in the organisation
and procedures used by territorial, hospital and univer-
sity CCDDs. All CCDDs perform a first-level neuro-
psychological assessment; however, the second-level
neuropsychological assessment in the Basilicata and
Puglia CCDDs lacks common criteria and procedures.
As a result, evaluations obtained in different CCDDs,
or the same CCDD at different time points cannot
be directly compared, making it difficult to track pa-
tients’ health over time. Instead, consistent evaluation
criteria are essential to collaboration among medical
practitioners. From a different point of view, neuro-
psychological evaluations are often referenced by other
healthcare professionals such as neurologists and geri-
atricians and clear, consistent criteria would facilitate
their understanding and efficient use of information.
Improving the coordination of medical interventions is
an important goal set by the Ministerial Decree n. 70 of
04/02/2015 [29], which presents qualitative, structural,
technological, and quantitative standards relating to
hospital assistance. In order to achieve such standards,
each region needs to develop a DTCP setting common
guidelines for hospital services as well as a system to
monitor the effectiveness and efficiency of the chosen
treatments. Almost all the clinicians who completed the
survey affirmed to be acknowledged with the existence
of national guidelines about DTCP for dementia, al-
though there are no DTCPs in Apulia and Basilicata.
The detailed geographical data collected during this
study will be a precious instrument to tailor Apulia and
Basilicata’s DTCP to the specific distribution of popula-
tion and services on the territory, for instance, consider-
ing tele-neuropsychology and telemedicine to reach the
most isolated communities.

CONCLUSION

In conclusion, using a mixed-method approach, the
present study provides a comprehensive map of the
services addressing cognitive disorders and demen-
tia in these two southern Italian regions, highlighting
strengths and criticalities, given the recent effort to
provide a unitary theoretical, legislative and operational
framework. These findings underscore the necessity to
harmonise access to CCDDs in the two regions studied
and the procedures for assessing cognitive, behavioural
and functional symptoms. Due to the geographical
challenges of the territory and the difficulties in travel
and public transportation, offering telemedicine and te-
leneuropsychology services would be ideal. The admin-
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Abstract
Introduction. Hospital Discharge Data (HDD) can be a valuable source of information
for epidemiological research, but in Italy its accuracy in arthroplasty has not yet been | * administrative data

Key words
® registries

determined on a large scale. The aim is to assess Italian HDD accuracy in reporting | e discharge records
clinical information on hip/knee arthroplasties, using RIAP data collected by the Italian | e validation study
Arthroplasty Registry (RIAP) as a reference. e arthroplasty
Methods. Coding systems for procedures and diagnoses in RIAP data and HDD for | e public health

years 2007-2021 are mapped to a common list of items describing surgical procedures
and related diagnoses. The ability of HDD in predicting procedures and diagnoses is
evaluated by sensitivity, specificity and accuracy, while using RIAP data as a reference.
Results. Surgical procedures and causes for elective and urgent arthroplasties are pre-
dicted by HDD with at least 96% sensitivity. Performances drop when evaluating proce-
dures and diagnoses at fine-grain level and for rare events.

Discussion. HDD reports reliable clinical information in arthroplasty and is an effective
tool for epidemiological purposes. Nonetheless, a cautious approach must be considered

when dealing with high-detail and rare events.

INTRODUCTION

Hip and knee arthroplasties have experienced a sig-
nificant increase over the last fifteen years. In OECD
countries, the rates of total hip (THA) and total knee
(TKA) arthroplasties increased by 22% and 35% be-
tween 2009 and 2020 and reached an average of 172
and 119 per 100,000 population, respectively [1, 2].
Moreover, future projections indicate that these num-
bers are expected to grow in the future [3-5]. In Italy,
from 2001 to 2021 the average annual increase rate of
THA and TKA was 2.3% and 5.4%, respectively [6].

Hospital Discharge Data (HDD) includes adminis-
trative, demographic, and clinical information on all the
hospital admissions performed at the national level, en-
abling large-scale epidemiological studies at the popula-
tion level. Conceived as a tool to define hospital reim-
bursement for the admission, HDD does not consider
specific device and surgery details, which would allow
for an effective surveillance of implants. To fill this gap,

in 2006 the Italian Ministry of Health and the Italian
National Institute of Health (Istituto Superiore di Sani-
ta, ISS) set up, as a joint effort, the Italian Arthroplasty
Registry (Registro Italiano ArtroProtesi, RIAP) with
the aim of establishing a national data collection system
for monitoring outcomes of procedures and safety of
the implanted devices [7]. Waiting for the Regulation
that will make data collection mandatory [8], the RIAP
data collection is currently on a voluntary basis and cov-
ers only about 35% of the national volume [9]. There-
fore, HDD might represent a useful tool for carrying
out epidemiological studies, due to its national cover-
age of hospital stay records, which equals 98.9% [10].
In Italy, for arthroplasties, HDD have been used in
studies measuring risk adjusted mortality after surgery
[11]. However, several authors emphasized the need
to assess the reliability of HDD in providing clinical
knowledge before using these data for secondary re-
search to perform unbiased statistical and epidemio-
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logical population-based analyses [12-17]. Currently
available Italian validation studies have targeted other
sub-populations of HDD [18-20], or are related to ar-
throplasty but including data on a smaller scale [21] or
addressed the type of surgical procedures only [22, 23].

The present paper aims to evaluate the accuracy of
clinical information on the type of arthroplasty proce-
dures and diagnoses reported in the HDD when com-
pared with the data collected by RIAP.

MATERIALS AND METHODS
Data source

RIAP collects information from regions and health
structures participating on a voluntary basis. The list
of regions and structures with details of the period of
their participation available in the Italian Arthroplasty
Registry Report [9]. The information collected in regis-
try records includes an HDD part, containing patient
demographics and data on hospitalization, clinical pro-
cedures and diagnoses, and an additional part, referred
to as Minimum Dataset (MDS), containing registry-
specific variables that cover knowledge specific to ar-
throplasties and associated devices. Surgical procedures
and diagnoses are filled in both parts, but with different
levels of detail depending on the different purposes of
the variable collections. Procedure and diagnosis vari-
ables in HDD are coded using the International Classi-
fication of Diseases, 9+ Revision, Clinical Modification
(ICD-9-CM) standard, while the MDS has its own cod-
ing system [24, 25]. RIAP participating institutions link
the HDD and the MDS parts in each record and up-
load them on dedicated platforms [26]. Subsequently,
data is prepared, integrated and cleansed, to flow into
the RIAP Ontology-based data layer (composed by an
ontology and a relational database) [27].

Study population

The study population consisted of all records stored
in the RIAP database, related to hip and knee arthro-
plasties performed in years 2007-2021 that successfully
passed a syntactic and semantic quality check [28] and

that report the codes for type of intervention and cause
of intervention listed in Table A1 and Table A2 available
online as Supplementary Materials. The syntactic check
admitted only those records whose values have been
entered correctly (i.e., falling within the correct domain
as described by RIAP record sets [24, 25]), while the
semantic check ensured the compatibility of diagnoses
with procedures and of each procedure type with previ-
ous procedures (Figure 1) [27].

Statistical analysis
Analysis on procedures

The ICD-9-CM and the MDS codes for procedures
were mapped to two categories and five sub-categories
related to hip, and two categories and four sub-catego-
ries related to knee. The mapping is shown in Supple-
mentary Table A1 available online. If an ICD-9-CM code
of interest appeared in any of the 11 available fields
of the HDD part of a record, then the procedure was
labelled with the category and sub-category associ-
ated with that code. For instance, if the code 81.51
was recorded in any of the fields, then it was associated
with the intervention category “Primary” and the sub-
category “Total primary”. In the same way, the MDS
part was labelled according to the code reported for the
type of intervention. For example, if the code recorded
in the type of intervention field was equal to “A1” in
a record of hip arthroplasty, then the MDS part was
associated to the category “Primary” and sub-category
“Total primary”. The reporting of procedure types by
the HDD was checked against the MDS part, which
was assumed to be the gold standard as it is specifically
designed for the monitoring and the clinical explora-
tion of the arthroplasty domain in Italy. In other words,
the MDS labelling was considered as the true value of
the variable, while the HDD labelling was considered
its prediction. Hence, the correctness of the HDD in
reporting clinical information was checked by looking
at sensitivity, specificity, accuracy and kappa statistics
derived by comparing true and such deterministically
predicted values.

Syntactic check Semantic check

Data Diagnosis

entered Yes compatible with
correctly? procedure?
No No

Exclusion Exclusion

Compatibility v
Yes with previous Yes Data
procedure? admitted
to analysis

No

Exclusion

Figure 1
An illustration of RIAP’s quality check process.
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Analysis on diagnoses

The analysis of the diagnoses followed an approach
similar to the one used for the procedures. The ICD-
9-CM and MDS codes were mapped to the list of
categories shown in Supplementary Table A2 available
online. If a given ICD-9-CM code appeared in any of
the six fields available for diagnoses in a record, then
the HDD part of such intervention was labelled with
the diagnosis. The same occurs with codes used for the
cause of intervention (CAU1 or CAUR, depending on
the record being considered as primary or revision in
the registry database). Also in this case, the correct-
ness of HDD was evaluated using sensitivity, specific-
ity, accuracy and kappa statistics.

Possible geographical differences in the quality of the
reported information were explored by a leave-one-out
analysis, where the process was iteratively repeated and
the evaluation measures were computed while leaving
one geographical area (Italian region) out of the analy-
sis at a time. The consistency of the results was assessed
by reporting the resulting range of variation for the con-
sidered metrics.

The analysis was performed by using the software R
version 4.2.3 (2023-03-15 ucrt) - Shortstop Beagle.

RESULTS

Between 2007 and 2021, a total of 578,419 records
passed the RIAP quality checks and were related to hip
and knee arthroplasties. From those, 46,433 records
were excluded as they were related to spacer substitu-
tions or they did not present the codes of interest in the
field “cause of intervention”. The final cohort consisted
of 531,986 records (345,671 hip and 186,315 knee).

Table 1 shows the distribution of procedures and diag-
noses among the analyzed records. Primary arthroplas-
ties accounted for 94.3% of the analyzed procedures for
hip (71.7% were total primary arthroplasties and 22.6%
were partial primary arthroplasties) and 95.4% for knee.
Revisions accounted for 5.7% of hip records (composed
by 1.5% total revisions, 3.4% partial revision, 0.7% re-
moval) and 4.6% of knee records (3.4% total revision,
1.1% partial revision, 0.1% removal).

Table 1
Distribution of procedures and diagnoses in the study popula-
tion (N=531,986)

Hip

Procedures N %

Primary 326,022 943
Total primary 247,717 71.7
Partial primary 78,305 226
Revision 19,649 5.7
Total revision 5,343 1.5
Partial revision 11,906 34

Removal 2400 0.7
Overall 345,671 100

Continues

Table 1
Continued

Diagnoses
Osteoarthritis
Reumatoid arthritis
Neoplasy

Necrosis
Malformation
Fracture

Sepsis
Pseudoarthrosis

Aseptic loosening

Periprosthetic fracture

Dislocation
Infection
Metallosis

Wear

Pain

Prosthesis fracture
Ostheolysis
Instability

Rigidity

Overall

Procedures
Primary
Revision

Total revision
Partial revision
Removal
Overall
Diagnoses
Osteoarthritis
Reumatoid arthritis
Neoplasy
Necrosis

Aseptic loosening

Periprosthetic fracture

Dislocation
Infection

Wear

Pain

Prosthesis fracture
Instability

Rigidity

Overall

N
203,125
970
806
10,163
7,894
102,699
56
309
8,842
2,373
2,910
1,610
4
1,719
1,250
313
628
453
187
345,671

Knee
N
177,701
8,614
6,427
1,960
227
186,315
N
174,820
1,194
97
1,590
3,716

%
58.8
03
0.2
29
23
29.7
0.0
0.1
26
0.7
08
0.5
0.0
0.5
04

0.2
0.09
0.04

100

%
954
46
34

0.1
100
%
93.8
06
0.1
09
20
0.1
0.1
09
0.1
1.0
0.1
0.2
0.1
100

193
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The most frequent diagnoses for primary hip ar-
throplasties were osteoarthritis (58.8%) and fracture
(29.7%), while aseptic loosening was the most common
revision cause (2.6%). In knee, fracture cannot occur
as a cause of joint replacement and osteoarthritis oc-
curs in 93.8% of cases. Aseptic loosening was the most
frequent diagnosis in knee revisions, associated to 2% of
knee arthroplasties.

Table 2 and Table 3 report the validity and accuracy
data obtained from the analysis of the HDD codes
(ICD9-CM) when compared to the MDS codes re-
lated to the procedures and diagnoses of interest, re-
spectively.

All the metrics showed a high value for both main
procedure categories (primary and revision) with sen-
sitivity and specificity above 95% and accuracy above
99% (kappa 0.93 and 0.95) for both hip and knee. When
considering also sub-categories, sensitivity, specificity
and accuracy reached values above 90% for all kinds
of procedures, except for the lower sensitivity values in
partial revisions (69.9% hip; 65.5% knee) and removals
(21.9% hip; 33.5% knee).

The large majority of diagnoses had a level of specific-
ity above 98% and accuracy higher than 97% with the
only exception of osteoarthritis, which showed lower
values: 89.3% specificity and 93.3% accuracy were ob-
served for hip, while 77.1% specificity and 95.8% ac-
curacy were observed for knee arthroplasties. The sen-
sitivity outcomes for diagnoses varied widely, resulting
over 96% for osteoarthritis and fracture (in case of hip),
equal to 72.9% and 64.4% for infection for hip and knee,
respectively, and lower than 60% for the other revision
associated diagnoses for both knee and hip.

The leave-on-out analysis confirmed that the geo-
graphical area of transmission does not affect the re-
sults, in particular when looking at procedure categories
and diagnoses with high prevalence. Sensitivity of pri-
mary categories reaches 99.04% - 99.68% for hip and

Table 2
Prediction metrics of investigated procedures
Hip Sensitivity
(%)
Primary 99.58
Total primary 9843
Partial primary 96.56
Revision 97.22
Total revision 92.93
Partial revision 67.99
Removal 21.92
Knee Sensitivity
(%)
Primary 99.58
Revision 96.08
Total revision 9343
Partial revision 65.51

Removal 3348

99.15% - 99.64% for knee, while the values for the cat-
egories of revision are in the range 93.24% - 97.72% for
hip and 92.58% - 96.51% for knee. On the other hand,
the values for revision subcategories had wider range of
variation by geographical area, but still low levels for the
considered metrics, as observed in the overall analysis.
The results for procedures from the leave-one-out analy-
sis are reported in Table B1 available online as Supplemen-
tary Material. The sensitivity in reporting osteoarthritis
is in the range 96.01% - 96.46% for hip and in the range
93.62%-98.59% for knee. The highest sensitivity in de-
tecting causes of revision is infection for both hip and
knee, with ranges of variation equal to 71.75% - 77.08%
and 62.4% - 69.63%, respectively. The results for diagno-
ses from the leave-one-out analysis are reported in Table
B2 available online as Supplementary Material.

DISCUSSION

This study, performed on large scale and involving
more than five-hundred thousand administrative re-
cords, shows that the Italian HDD collects accurate
information on arthroplasty procedures and the most
frequent related diagnoses. The HDD can discriminate
between macro-categories of operated joints and type
of intervention, either primary or revision. Moreover, it
can distinguish between elective and urgent interven-
tions, as clinical information reported on fractures and
osteoarthritis is reliable in over than 95% of records.
The small portion of misclassified procedures might be
explained by the surgeons’ tendency to use the most
frequent ICD9-CM codes to indicate the area of in-
tervention (arthroplasty) instead of providing detailed
codes that can discriminate procedures at a deeper
level. An example of this can be observed when taking
into account the relatively low values of sensitivity in
partial revision classification (67.99%) and in total re-
vision classification (92.93%) for hip. This could mean
that surgeons correctly report a revision procedure, but

Specificity Accuracy Kappa
(%) (%)
96.39 99.4 094
97.02 98.03 095
98.85 98.33 0.95
99.56 99.43 0.95
98.07 97.99 0.58
99.56 98.48 0.75
99.89 99.35 032
Specificity Accuracy Kappa
(%) (%)
95.89 99.41 093
99.73 99.57 0.95
99.35 99.14 0.88
99.86 99.5 073
99.63 99.55 0.15
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Table 3
Prediction metrics of investigated diagnoses
Hip Sensitivity
(%)
Osteoarthritis 96.12
Reumatoid arthritis 30.21
Neoplasy 41.56
Necrosis 51.57
Malformation 16.52
Fracture 97.64
Sepsis 7.14
Pseudoarthrosis 62.14
Aseptic loosening 61.26
Periprosthetic fracture 544
Dislocation 45.57
Infection 72.86
Metallosis 0
Wear 27.52
Pain 1.68
Prosthesis fracture 2045
Ostheolysis 2197
Knee Sensitivity
(%)
Osteoarthritis 96.99
Reumatoid arthritis 294
Neoplasy 58.76
Necrosis 27.92
Aseptic loosening 27.91
Periprosthetic fracture 46.36
Dislocation 6.59
Infection 64.38
Wear 14.73
Pain 20.13
Prosthesis fracture 21.19
Instability 10.82
Rigidity 1497

choose the code for “Total revision” to identify a “Partial
revision”. Similarly, the same can be observed for knee
revisions, among which “Partial revision” and “Remov-
al” cases have low sensitivity, as the codes of “Total revi-
sion” are mostly used to identify “Revision” in general.
This kind of situation is much more common when it
comes to the diagnoses. The HDD does not predict the
causes of intervention as it does with the procedures,
and sensitivity hardly shows values higher than 50% for
the rarest diagnoses, which are not always captured. This
result might be partly due to the role of “Osteoarthri-
tis”, for which sensitivity and specificity are respectively
over 95% and lower than 90%, as it includes the large
majority of cases of elective intervention causes. These
elective causes are then often misclassified resulting in a

Specificity Accuracy Kappa
(%) (%)
89.3 93.31 0.86
99.78 99.59 0.29
99.91 99.77 046
99.22 97.82 0.57
99.74 97.84 0.25
9743 97.49 0.94
99.99 99.97 0.08
99.37 99.34 0.14
98.64 97.68 0.56
99.84 99.53 061
99.57 99.11 0.46
99.53 99.41 0.53
100 100 0
99.92 99.56 0.38
99.83 99.48 0.02
99.79 99.72 0.1
99.9 99.75 0.24
Specificity Accuracy Kappa
(%) (%)
7715 95.76 0.67
99.78 99.33 0.36
99.98 99.96 0.58
99.87 99.26 0.39
99.12 97.7 0.31
99.98 99.94 0.54
98.94 98.85 0.01
99.74 99.41 0.67
99.98 99.87 0.23
9943 98.67 022
99.72 99.67 0.07
99.93 99.86 0.11
99.99 99.96 0.19

very low sensitivity. The opposite happens for the causes
of urgent interventions (i.e., “fractures”), which are cor-
rectly classified in almost all records of interest.

These findings partially confirm, on a larger and na-
tional scale, the evidence found by Baglio et al. [21] on
total hip replacements, who found 96.2% sensitivity of
the Lazio Region Hospital Information System in re-
porting primary hip replacements and 89.3% sensitivity
in reporting diagnoses with the main focus on osteo-
arthritis/arthritis and fractures. Also, Roof et al. [29]
evaluated how accurate administrative data is in report-
ing knee revision, in this case by using ICD-10 coding.
They found similar results to this study, as they detected
a sensitivity of 98% in identifying that a revision proce-
dure has occurred, but the percentage decreases to 76%
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when predicting the correct type of revision in terms of
the replaced component. However, other studies world-
wide have shown different results. For example, Bozic
et al. [30] assessed quality in reporting hip and knee re-
vision procedures and related diagnosis by ICD-9-CM
in four high-volume total joint arthroplasty centers in
the USA. They found that sensitivity in predicting clini-
cal information on procedures by administrative data
was over 80% only for patellar component revisions in
knee and for femoral and acetabular component revi-
sion in hip. Looking at the ability of administrative data
to correctly predict diagnoses, Rennert-May et al. [31]
found a sensitivity of 85% in their study based on ICD-
10 coding and focusing on post-operative surgical site
infection. Also, Wilson et al. [32], in their paper about
accuracy in reporting diagnoses related to knee arthro-
plasty by ICD-10 coding, found levels of sensitivity
comparable to those found in this work.

Other authors investigated the validity of Italian
HDD in detecting diagnoses of interest in different
health domains and evaluated its reliability for epide-
miological purposes. They found good levels of sensitiv-
ity in identifying target diagnoses by testing ICD9-CM
codes against external source of information, used as
gold standard [33-35]. Moreover, from an international
perspective, it is worth mentioning the study by Yamana
et al. on validity of administrative data in Japan [36].
Indeed, they found a pattern similar to that described
in this study, reporting a good performance in correctly
detecting procedures and quite low levels of sensitivity
in identifying diagnoses.

This study has several potential limitations. First, the
RIAP data is assumed to be the gold standard and to
correctly report both procedures and causes of inter-
vention. However, no audit was performed to validate
the accuracy of the reported clinical information, even
though the dataset concerned has successfully under-
gone the RIAP quality check process. Second, the
RIAP data covers just over 30% of arthroplasty pro-
cedures performed in Italy, with a non-homogeneous
spatial distribution. This is because participation in the
registry is on a voluntary basis and some regions were
never covered, while others did not ensure a constant
participation over time. As a consequence, this could
introduce an information bias because of geographic
and time specific coding practices with unpredictable
impact on results in terms of magnitude and direction.
Also, it could limit the generalizability of the findings
of the present study, although it is worth noting that, in
the study period, 13 regions, two autonomous provinces
and seven single hospitals located in three different re-
gions participated in the registry, and half of them pro-
vided information for nine or more years [9]. Nonethe-
less, the present study did not highlight any systematic
patterns in the quality of the reported information by
geographical area within the regions in RIAP. Indeed,
the good reliability of HDD when used at the macro
category level for procedures (primaries and revisions)
and for identifying elective and urgent hospitalization
was confirmed, because of the high levels of sensitivity
for “Osteoarthritis” and “Fracture”, which are consis-
tent by region. On the other hand, detailed sub-catego-

ries for procedure and rare diagnoses show wider ranges
of variation, but always on a low level of performance.
Third, the quality in filling HDD may depend on reim-
bursement patterns and on Diagnosis Related Group
(DRG) codes, which are computed as function of pro-
cedures and diagnoses reported in the HDD. A thor-
ough analysis of DRG patterns and changes depending
on reported ICD9-CM codes lies in the health econom-
ics field and is beyond the aim of this study but might
be developed as a further work in collaboration with
other bodies of the public National Healthcare System.
Fourth, despite the number of codes considered covers
all cases of clinical interest with over 200 ICD9-CM
codes taken into account, relevant codes of interest may
have been excluded unintentionally. Last, the approach
to mapping between ICD9-CM and MDS codes is ar-
bitrary and different choices of mapping between codes
may lead to different conclusions.

In order to overcome coding and mapping issues, a
data driven approach is recommended in the future to
select ICD9-CM codes of interest in a sound manner
and to build a more reliable mapping. In particular, su-
pervised machine learning approaches may be able to
detect associations that escape deterministic observa-
tion and arbitrary assumptions. The other mentioned
issues could be addressed when the RIAP registry will
be further developed at the national level.

In conclusion, the Italian HDD related to arthroplas-
ties and their causes performs well in reporting clinical
information when used at the level of macro categories,
but caution is required when investigating sub catego-
ries of procedures and rare causes of intervention. These
findings provide evidence for a careful use of HDD for
epidemiological studies on arthroplasties and high-
light the need to promote a more accurate coding for
HDD. Further, developing a mandatory countrywide
arthroplasty registry is crucial to obtain a more accurate
picture of arthroplasty, not only to ensure an efficient
implant surveillance, but also to allow comparisons and
fill research gaps, pursuing the ultimate goal of a better
clinical practice to enhance patient safety.
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Abstract Key words
Background. Growing recognition of fathers’ role in childcare highlights paternity and |  paternity leave
parental leave policies. The aim of this study is to investigate the perspectives of parents | ¢ parental leave
in Italy on the paternity and parental leave utilisation by fathers. * active fatherhood
Materials and methods. A cross-sectional study was carried out, using web-based ques-

tionnaires targeting parents of children born between 2018 and 2023. Descriptive statis-

tics and multivariate logistic regression models were used to analyse quantitative data,

while qualitative content analysis was applied to open-ended responses.

Results. A total of 3,811 mothers and 720 fathers responded. Paternity leave was used

by 72.6% of fathers. Non-use was primarily attributed to ineligibility (58.4%). Fathers’

parental leave utilisation was low (20.4%). Most parents agreed that mothers need longer

leave for the dyad’s needs, like breastfeeding. Living in southern Italy and having lower

educational levels reduce the likelihood to take leave.

Conclusions. Paternity and parental leave are underutilised by fathers in Italy. There is

a need for better-paid and more accessible leave policies to promote active fatherhood

and gender equality.

INTRODUCTION

In recent years, the role of fathers in childcare has
gained increasing relevance in public debates. In this
context, parenting-related leave policies, including ma-
ternity, paternity, and parental leave, are essential tools
for encouraging active paternal involvement in family
life. Maternity leave was initially conceived primarily
to protect and safeguard the health of female workers
during pregnancy and postpartum. Only later, particu-
larly in the 20th century, as women's participation in the
labor market became economically strategic, did ma-
ternity leave policies evolve to also facilitate their rein-
tegration into the workforce. Over time, these policies
have gained additional significance due to their positive
impact on the well-being of children and families and
have legislated to provide women with the opportunity

for quick reintegration into the workforce [1, 2]. When
used by both parents and when time-appropriate for
both mother and father, they promote responsive par-
enthood, co-parenting and active parental involvement
in family life, facilitating a more equal distribution of
household responsibilities [3-5]. Moreover, parenting-
related leaves increase the time spent with children
[6], promoting children’s well-being with a positive
influence on their physical, psycho-social, emotional,
behavioural, and cognitive development, especially dur-
ing the first years of life, a crucial period for early child
development [7]. Specifically, they encourage the active
involvement of fathers in the care of children [8-10].
While several studies emphasize the benefits of pater-
nity leave for fostering fathers’ involvement in parenting
and promoting gender equity [11, 12], other research
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suggests that these effects are not uniform. Some stud-
ies argue that the positive outcomes often attributed to
paternity leave may be confounded by socio-economic
characteristics, as fathers who are already more en-
gaged or have greater resources are more likely to take
advantage of leave policies [9, 13]. This highlights the
need for a nuanced understanding of how leave policies
interact with individual and contextual factors.

A father’s active involvement from birth has several
benefits for both the father and the children. It trans-
forms the father’s neurobiological set-up, reorienting
it to nurturing, increasing oxytocin levels, salience and
parent-infant synchrony and ensuring appropriate and
timely parental response [14, 15]. Moreover, fathers’ in-
volvement fosters the development of a comprehensive
“parental caregiving” neural network, which remains
largely consistent across parents [15]. Children exposed
to highly nurturing fathers exhibit enhanced cognitive
competence at 6 months and demonstrate superior lev-
els of development and problem-solving skills in later
stages [16]. Later in life, children experience enhanced
language development and improved school perfor-
mance [17]. They also exhibit improved stress manage-
ment and frustration coping skills, resulting in fewer be-
havioural issues during adolescence, including reduced
tendencies towards violence and antisocial behaviour
[18]. It also has an impact on reducing violence against
women and children [19]. Furthermore, while evidence
has long shown that breastfeeding rates are influenced
by various factors, including sociodemographic aspects
[20, 21], and inappropriate postnatal hospital practic-
es — such as the use of breast milk substitutes without
clinical indication [22] - there has been a growing focus

Table 1
Main leave categories in Italy

in recent years on the role of social and family support.
Notably, it has emerged that fathers/partners involve-
ment improves breastfeeding initiation, duration, and
exclusivity rates [23, 24].

Although parental leave policies allow both parents to
take time off, they are not granted to all categories of
workers. In addition, in several EU countries substan-
tial differences remain in leave available for both par-
ents, and adequately-paid leave for fathers is too short
to support them in bonding with their newborns or to
promote gender equality [25].

The context of family policies in Italy has been widely
studied in the literature. Naldini and Saraceno [26] and
Saraceno and Keck [27] analyzed how policies sup-
porting paid work and caregiving responsibilities have
evolved in their role in promoting gender equity. More
recently, Cannito [28] explored the factors influencing
the uptake of parental leave by parents, while Dottori
et al. [29] investigated the social and cultural determi-
nants that limit fathers’ access to leave. However, the
literature still highlights a significant gap between ex-
isting policies and their tangible impact on the sharing
of parenting responsibilities. Paternity leave in Italy is
among the shortest in Europe. It includes 10 manda-
tory days, which can be taken from 2 months before
the expected date of delivery to 5 months after delivery
[30].

Table 1 summarizes the main leave categories in Italy
[30-32].

In this framework, the European project 4E (Ear-
ly, Equal, Engaged, Empathetic) PARENT (CERV-
2022-DAPHNE n. 101095956) (https://4e-parentpro-
ject.ew/), the follow-up of the PARENT project [33],

Type of leave

Maternity leave

Mandatory
paternity leave

Optional paternity
leave

Parental leave

Daily rest
periods (formerly
“breastfeeding
breaks”)

Duration

5 months (2 before +3
after; 1+4; 0+5) (7 if the
workplace presents risks
for breastfeeding)

10 working days, from

2 months before the
expected date of delivery
to 5 months after birth

1 working day, from

2 months before the
expected date of delivery
to 5 months after birth

6 months per parent. Can
be extended to 7 months
for the father, with a
maximum of 11 months
in total if the father uses
at least 3 months. Up to
child’s 12 years of age

2 hours per day if the
working day is at least 6
hours, 1 hour per day if
the working day is less
than 6 hours

Compensation

Generally paid from
80% to 100% of salary

100% of salary

100% of salary

80% of salary for the
first month according
to the 2023 budget
law

30% of salary for the
following 9 months
(up to child's 6 years
of age)

100% of salary

Conditions

Mandatory. Extension
in case of premature
birth, multiples or
complications

Mandatory. Can be split
into non-consecutive
days. Minimum notice
of 5 days

As an alternative to
the mother, who must
give up her mandatory
maternity leave day.

Can be taken in days or
hours. 5 days'notice (2
days'notice if parental
leave is taken on an
hourly basis)

Can be taken individually
or cumulatively

Covered employee categories

All categories of female workers

Private and public sector
employees. Not available to self-
employed fathers and fathers who
work freelance

Private and public sector
employees. Not available to self-
employed fathers and fathers who
work freelance

Public and private sector
employees. Self-employed and
freelancers are only entitled to

a maximum of 3 months. Not
available to: a) parents whose
employment has ceased or been
suspended; b) domestic workers;
¢) parents working from home

Employees and remote workers
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aims to promote engaged fatherhood and caring mas-
culinity from the beginning of pregnancy, in order to
achieve gender equity and to prevent gender-based vio-
lence (https://4e-parentproject.ew/). The project’s specif-
ic objectives are to develop a proposal for policy change,
to strengthen advocacy and communication, to respond
to parents’ need to be listened to and to facilitate com-
munication on gender stereotypes in order to contribute
to cultural change and knowledge sharing. Within this
framework, this pilot study aims to describe the perspec-
tives of fathers and mothers regarding the utilisation of
both paternity and parental leaves by fathers, identifying
factors that influence fathers’ involvement in childcare
and the barriers to greater leave uptake.

MATERIALS AND METHODS

As part of the project 4E-PARENT, a cross-sectional
study was carried out using web-based questionnaires
addressed to mothers and fathers of children born be-
tween 2018 and 2023. Participation in the question-
naires was voluntary. The data were analysed through
descriptive statistics and multivariate logistic regression
models to investigate determinants of paternity and pa-
rental leave utilisation. In addition, qualitative content
analysis was performed on responses to open-ended
questions.

Questionnaire description
The web-based questionnaires were developed by

the research team based on current paternity and pa-
ternal leave policies in Italy and evidence-based factors
that promote or hinder fathers’ involvement through
the lens of paternity/parental leave. The development
process was participatory: an interdisciplinary working
group including researchers, professionals from pub-
lic health institutions and NGOs, and representatives
from parent associations (including fathers’ groups)
contributed to the design and review of the items. The
questionnaire was also discussed within the 4E-PAR-
ENT project stakeholder network. A pre-testing phase
was conducted with a small sample of parents (n=10)
to assess clarity, comprehension, and interpretability
of the questions. Feedback from this step was used to
refine the wording and structure of the items. The fi-
nal version includes 17 semi-structured questions orga-
nized in 5 sections (the Questionnaire is available online
as Supplementary Material):

e Section 1: demographic characteristics and personal
details (3 questions);

e Section 2: utilisation of both paternity and parental
leave by fathers (4 questions);

e Section 3: reasons for non-utilisation (2 questions);

e Section 4: agreement/disagreement with current
leave policies, using a 5-point Likert scale, ranging
from “1-Completely agree” to “5-Completely dis-
agree” (4 questions);

¢ Section 5: agreement/disagreement with several gen-
der stereotypes using a 5-point Likert scale, ranging
from “1-Completely agree” to “5-Completely dis-
agree” (1 question).

There was also a section for comments (3 open-ended
questions).

Data collection and analysis

The study used a convenience sample, with voluntary
participation. Participants were eligible if they were
mothers or fathers of at least one child born between
2018 and 2023. The web-based questionnaires were
disseminated between August and December 2023
through the 4E-PARENT official website (https:/4e-
parentproject.eu/), social media channels (such as Face-
book and Instagram), and through newsletter, managed
by project partners. While it is not possible to determine
the exact number of individuals reached, the overall
pool was estimated to include several hundred potential
participants. The data collection was designed to ensure
anonymity. The questionnaire was hosted by the Centro
per la Salute delle Bambine e dei Bambini’'s (CSB) own
web platform that did not collect any personally identify-
ing information such as Internet Protocols (IPs), names
or email addresses. Therefore, anonymity was respected
in compliance with the GDPR. Survey responses were
recorded in an electronic data sheet.

Descriptive analyses were performed using frequen-
cies and percentages for categorical data.

An analysis of determinants of paternity and paren-
tal leaves utilisation was conducted through the de-
velopment of multivariate logistic regression models,
for both mothers’ and fathers’ responses. The 5-point
Likert scale variables of agreement/disagreement
(1=Completely disagree to 5=Completely agree) were
collapsed into three levels as follows: Agree: responses
5 (Completely agree) and 4 (Agree); Neutral: response
3 (Neither agree nor disagree); Disagree: responses 2
(Disagree) and 1 (Completely disagree). Multivariate
logistic regression models were built using the strategy
suggested by Hosmer and Lemeshow. Each variable
was examined by univariable analysis and included in
the multivariate logistic model when the p-value was
<0.15. Prior to model estimation, we assessed multi-
collinearity among the independent variables using the
Variance Inflation Factor (VIF). The influence of the
independent variables on each binary outcome investi-
gated (paternity leave utilization and parental leave uti-
lization) was expressed as adjusted odds ratios (ORadj)
and 95% confidence interval (CI). Statistical signifi-
cance was set at a p-value<0.05. Model fit was assessed
using the Hosmer-Lemeshow goodness-of-fit test. A
p-value>0.05 was considered to indicate a good fit be-
tween the model and the data. The statistical analysis
was performed using STATA 17.0 software (Stata Cor-
poration, College Station, TX, USA).

The dependent variables in the regression models
were: the use of paternity leave (yes/no) and the use
of parental leave (yes/no). The independent variables
included: educational level, categorized as high (Bach-
elor’s degree or higher), medium (high school diploma),
low (less than high school); geographic area of resi-
dence (North, Centre, South); child’s year of birth, cat-
egorized as “2021 or later” vs “before 2021”; all variables
derived from items using 5-point Likert scales (ranging
from 1=Completely disagree to 5=Completely agree),
recoded into three categories for the analysis (Disagree
1-2, Neutral 3, Agree 4-5).

The open-ended questions were coded inductively
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and deductively, according to a categorical analysis
[34]. The NVivo software was used to conduct coding,
categorical analysis and mapping. Two expert research-
ers in qualitative methods and experience in public
health and gender studies independently analysed the
responses. Initial coding was done separately, followed
by consensus meetings to compare and reconcile differ-
ences, ensuring consistency and reliability in the identi-
fication of themes and categories. In cases of disagree-
ment, a third researcher was consulted to mediate and
reach shared decisions.

Etbical considerations

Participants provided informed consent electroni-
cally before completing the questionnaire. The survey
platform did not collect personal identifiers (e.g., IP
addresses, names or emails). Given the nature of dis-
semination the data were collected without direct iden-
tifiers. Participants were assured of the anonymity. This
approach ensured compliance with data protection reg-
ulations while maintaining participant confidentiality.

RESULTS
Main characteristics of the respondents

The responders completing all sections of the ques-
tionnaire were 3,811 mothers and 720 fathers. The
socio-demographic characteristics of these respondents
are reported in Table 2.

We collected responses from all Italian regions and
the majority of respondents were from Northern Italy
(60.3% mothers; 56.7% fathers). The educational level
was high (bachelor’s degree or higher) in most cases

Table 2
Socio-demographic characteristics of respondents
Mothers Fathers
N=3,811 N=720
Geographic area
of residence
Northern 2,296 (60.3%) 408 (56.7%)
Centre 820 (21.5%) 198 (27.5%)
Southern 695 (18.2%) 114 (15.8%)
Missing = =

Educational level*

High 2,809 (73.7%) 416 (57.8%)
Middle 908 (23.8%) 258 (35.8%)
Low 94 (2.5%) 46 (6.4%)
Year of birth of last child

2023 1,063 (27.9%) 222 (30.8%)
2022 891 (23.4%) 179 (24.9%)
2021 742 (19.5%) 137 (19.0%)
2020 481 (12.6%) 95 (13.2%)
2019 362 (9.5%) 57 (7.9%)
2018 272 (7.1%) 30 (4.2%)

*High: Il level University Master Course, | level University Master Course, PhD,
Master's Degree, bachelor’s Degree. Middle: High school leaving qualification.
Low: Lower secondary school qualification, Elementary school qualification.

for both mothers (73.7%) and fathers (57.8%). Most of
the children the questionnaire referred to were born in
2023 (27.9% mothers; 30.8% fathers).

Paternity leave utilisation

Most fathers (72.6%) and mothers (61.5%) reported
that fathers used paternity leave, with the majority of this
leave being publicly funded (58.7% fathers; 61.7% moth-
ers), followed by company-paid leave (23.1% according
to fathers; 23.9% according to mothers) (Table 3).

Among fathers who did not use paternity leave, most
reported that they were not eligible. Other reasons in-
cluded being unemployed, having unused vacation or
leave time, or having paternity leave yet to be used. As
for mothers, most of them declared that the fathers were
not eligible. Other reasons included personal choice not
to use the leave or the company not supporting use of
leave, difficulties in utilisation or lack of information on
how the fathers could use the paternity leave.

Figure 1 shows the opinions on the utilisation of lon-
ger paternity leave among fathers who used it (n=523)
and mothers who reported that fathers took paternity
leave (n=2,343) for their most recent child. Most fa-
thers (91.6%) and mothers (90.6%) agreed that fathers
would have used a longer paternity leave if it had been
fully paid (at 100% of salary). Only a small proportion
of fathers (4.1%) and mothers (4.1%) believed that a
longer paternity leave was unnecessary because the
mother was at home; most disagreed (fathers 88.8%;
mothers 92.7%). Additionally, 47.1% of fathers and
56.5% of mothers stated that fathers would use a longer
paternity leave, but they would face challenges at work.

Parental leave utilisation

As for the utilisation of parental leave at the time of the
last childbirth, the majority of both mothers (84.9%) and
fathers (79.6%) reported that fathers did not use parental

Table 3
Paternity and parental leave utilisation

Mothers Fathers

N=3,811 N=720
Paternity leave for
most recent child
Yes 2,343 (61.5%) 523 (72.6%)
No 1,468 (38.5%) 197 (27.4%)
Type of paternity (n=2,343) (n=523)
leave
Publicly-funded leave 1,446 (61.7%) 307 (58.7%)
Company-paid leave 561 (23.9%) 121 (23.1%)
Both 250 (10.7%) 84 (16.1%)
Missing 86 (3.7%) 17(2.1%)
Parental leave for
most recent child
Yes 577 (15.1%) 147 (20.4%)
No 3,234 (84.9%) 573 (79.6%)
Days of parental Median 10 Median 10
leave utilization (IQR 5-20) (IQR 5-20)
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leave (Table 3). The median duration of parental leave
was 10 days (IQR 5-20) for both mothers and fathers.

Figure S1 (available online as Supplementary Material)
shows opinions on the utilisation of a longer and better-
paid parental leave among fathers who used it (n=147)
and mothers who reported that fathers took parental
leave (n=577) for their most recent child. Most fathers
(76.9%) and mothers (81.6%) agreed the fathers would
have used a longer paternal leave if they were better
paid. However, some fathers (35.4%) and mothers
(46.1%) indicated, although fathers might have used a
longer and better-paid parental leave, they would have
faced challenges at work.

Current and future leave policies and gender
stereotypes

Figure S2 (available online as Supplementary Material)
presents opinions on a proposal to extend work leave: in-
creasing paternity leave days, extending leave to catego-
ries not currently covered (e.g., freelancers), and raising
parental leave pay from 30% to no less than 80%. Most
fathers (80.0%) and mothers (80.6%) disagreed with
the statement that “the current leave policies are more
or less adequate, because in the early years (especially
the first year) it is the mother's presence that is crucial”.
Additionally, a small proportion of mothers (6.0%) and
fathers (6.9%) endorsed the stereotype that the mothers
should stay home for child-rearing and housekeeping
while fathers provide the main income. Furthermore,
for most mothers (59.5%) and fathers (57.4%), while
the proposal to extend work leave is deemed necessary,
the actual utilisation could be a challenge (Figure S2

available online as Supplementary Material).

As for the importance of leave for fathers, both moth-
ers (98.1%) and fathers (98.1%) agreed that father-
hood is an enriching experience and therefore it is a
father’s right to be present from the beginning. In addi-
tion, mothers (98.5%) and fathers (97.4%) agreed that
work leave is important because it enables the father
to share the burden of care with the mother, especially
after birth, a particularly stressful period. They also
believed that father-child bonding is established after
birth through shared time together (mother 92.6%; fa-
thers 90.6%) (Figure S3 available online as Supplementary
Material).

As for equal leave (in duration and pay), 28.3% of
mothers and 32.2% of fathers agreed that the equal
leave should be used at different times (mothers in the
first few months, fathers later). Some mothers (33.0%)
and fathers (32.9%) believed that equal leave is a fair
goal but expressed concerns about fathers and em-
ployer’s readiness for such change. Furthermore, most
fathers (72.4%) and mothers (69.0%) agreed that the
father should have more leave, but, in general, that the
mothers require longer leave than fathers due to the
dyad specific needs, including breastfeeding (Figure 2).

Logistic regression model

The logistic model shows that, for fathers, a low edu-
cational level (ORadj 0.34; 95% CI 0.13-0.86; p<0.05),
living in Central (ORadj 0.49, 95% CI 0.28-0.87;
p<0.05) and Southern Italy (ORadj 0.32, 95% CI 0.15-
0.64; p<0.05), and accepting traditional family role
divisions (ORadj 0.30, 95% CI 0.14-0.65; p<0.05) are

to work

Prefer
to save for
emergencies

Grandparents
support

Mother
at home

0% 10% 20% 30% 40%
Fathers [

Agree

No, it is more useful when the mother goes back to work
Mother's
return

No, it is more useful to use them later when needed, in case of emergency
It was not needed because there were grandparents (or other family member)
It wasn't necessary because mom was at home
Yes, but it would have caused issues at work

Workissues =

Yes, certainly, as long as it is paid in full (100%)

Yes, as long

Mothers I |

Unsure Disagree

50% 60% 70% 80% 90% 100%

Figure 1

Fathers’and mothers’ opinions on a longer paternity leave utilization (n mothers=2,343; n fathers=523).
Question: “Would you/the father have/has taken longer paternity leave in the first month of baby’s life?".
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It's already1
going well

The mother
needs more
months for
breastfeeding

In this way, men
and women are
equal with
employers

Fathers and
mothers have
equal rights
and duties

It's a fair goal
but fathers and
employers are
not ready

Different
periods of
utilization

0% 10% 20% 30% 40%

Fathers [

Agree

It seems that things are already going well

Fathers should have more leave compared to today, but in general, mothers need more months than fathers due to
the roles they fulfill, including breastfeeding

In this way, men and women - if they take leave of equal length — are equal for employers

Fathers and mothers have equal rights and duties regarding childcare and domestic work

Itis a fair goal, but it will be achieved gradually; fathers and employers are not ready yet

Certainly, but to be used at different times (the mother in the first months, the father later)

Mothers I |

Unsure Disagree

50% 60% 70% 80% 90% 100%

Figure 2

Fathers’and mothers’ opinions on equal leave (equal in duration and pay) (n mothers=3,811; n fathers=720).
Question: “Leave available for mothers (maternity leave and parental leave not reserved for fathers) and leave available for fathers
(paternity leave and parental leave reserved for fathers) should be equal in duration and pay over the first 2-3 years of the child’s life”.

associated with a reduced likelihood of using paternity
leave. Conversely, having a child born in 2021 or later
increases the likelihood of using paternity leave (OR-
adj 1.82, 95% CI 1.21-2.73; p<0.05). The same results
are observed for mothers, except for the low education
level, which was not statistically significant.

Moreover, for fathers, living in Southern Italy was
statistically significant (ORadj 0.24, 95% CI 0.09-0.69;
p<0.05) in reducing the likelihood of using paternal
leave. For mothers, both a middle educational level
(ORadj 0.72, 95% CI 0.54-0.97; p<0.05) and living in
Southern Italy (ORadj 0.67, 95% CI 0.49-0.92; p<0.05)
were significant factors (Table S1 available online as Sup-
plementary Material).

All VIF values were below 2.5, indicating no signifi-
cant multicollinearity. Therefore, all selected variables
were retained in the final models. Moreover, the Hos-
mer-Lemeshow goodness-of-fit test indicated an ade-
quate fit for all logistic regression models, with p-values
>0.05.

Insights from open-ended responses on leave uptake
and cultural barriers

Among open-ended answers, what emerged was the
need for a cultural change to promote equal opportuni-
ties for mothers through the support of fathers, recog-
nizing parenting as a shared responsibility. Moreover,
some fathers reported that “many fathers do not feel fully
responsible for the care of their children in the early years
and therefore do not use paternity/parental leave”. Another

theme was about the remuneration and economic im-
pact of taking leave because “without adequate pay, it
becomes a privilege for a very few” considering that the
“30% of salary is not even enough to buy diapers”. As for
paternity leave, the mothers reported that having equal
leave would lead to a reduction in the gender gap at
the job-interview stage because women would no lon-
ger suffer discrimination. As for parental leave, both
mothers and fathers expressed a preference for greater
flexibility in how it can be used, including the option
to share it between them and to take it by the hour
based on their family’s needs (Figure S4 available online
as Supplementary Material).

DISCUSSION

Our study involved 3,811 mothers and 720 fathers,
showing significant differences in the utilisation of
paternity and parental leave between different Italian
regions and between different educational levels. The
majority of participants were from Northern Italy, and
the majority of fathers used paternity leave, with a prev-
alence of public leave.

A systematic review of European countries suggested
that men’s use of paternity leave is determined by both
political/regulatory and organisational forces, affect-
ing various organisational, psychological, and family-
related areas including career development, health, and
relationships with children [35]. Another study found
that the introduction and expansion of paid parental
leave policies are associated with improved well-being
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during adolescence and young adulthood [18]. Al-
though extending the duration of leave may not pro-
duce significant long-term results, the introduction of
paid leave policies, shows evidence of statistically sig-
nificant benefits [18]. The main channel of impact is
the increased investment of parental time during the
early years. Among several actions, institutional factors
such as the availability and quality of early (0-2 years)
education services can be crucial [18], in addition to
better-paid leave, tailored services and cultural change.
This confirms the importance of sensitive and caregiv-
ing parenting for the child’s maturity and cognitive de-
velopment [36].

In our study, most fathers and mothers reported that
fathers used paternity leave, primarily public leave, fol-
lowed by company-paid leave. The reported take-up
rates in our study are notably higher than those report-
ed in official data; for example, the OECD family da-
tabase indicates that only 32% of fathers took paternity
leave following births in 2019 [37]. This discrepancy
suggests that our findings may overestimate the extent
of leave-taking, and it is crucial to interpret them with
caution in light of these limitations.

Among fathers who did not use paternity leave,
most stated they were not eligible, with other reasons
including unemployment, companies not being sup-
portive of fathers taking leave or being self-employed.
In Italy, many categories of workers are not covered
by paternity and parental leave. While legislation al-
lows self-employed workers to take parental leave, the
benefits and duration are less favourable compared to
those for employees [38]. Taking parental leave can
lead to a total loss of income for some, which may be
financially unsustainable, particularly if their business
is the family’s primary source of income. Furthermore,
many self-employed individuals work independently or
without any collaborators. As a result, they may have
no one to delegate their responsibilities to during their
leave, making it challenging for them to take time off
from work.

Most fathers and mothers agreed that fathers would
have taken longer paternity leave if it had been always
paid at 100%, though many felt that work-place related
pressures would make it difficult to use more leave. Ac-
cording to the National Social Security Institute (Istitu-
to Nazionale Previdenza Sociale, INPS) paternity leave
uptake shows an increasing trend, with fathers resid-
ing in Central and Northern Italy, those with full-time
employment, and those in large companies (with more
than 100 employees) being more likely to take paternity
leave [39]. These data confirm our findings that being
from the North or the Centre increases the likelihood
of using paternity and parental leave for both mothers
and fathers.

As for parental leave, our findings show that the ma-
jority of both mothers and fathers reported that fathers
did not use parental leave. However, most fathers and
mothers agreed that fathers would have used longer
parental leave if it had been possible and better-paid,
although many believe they would have faced work-
related challenges in doing so. The INPS reported an
increase in the number of parents benefiting from pa-

rental leave, along with a significantly unequal distribu-
tion of leave within couples, with a difference in leave
requests between fathers and mothers [39]. Uptake by
fathers is 20% [39] and a key reason being that parental
leave is poorly paid (only 30% despite the recommen-
dation of the EU Directive that payment of parental
leave should be “adequate”) [40, 41]. Providing a well-
paid parental leave could encourage fathers to take
more of it [42]. Due to the gender wage gap, where
men typically earn more than women, poorly paid or
unpaid parental leave can reinforce social and eco-
nomic pressures that hinder gender equality. If leave
doesn’t compensate a significant portion of fathers’
income, families often face a greater financial burden
when fathers take time off compared to mothers [43].
This is in line with our results, which indicate that
most fathers and mothers agreed that mothers need
more leave than fathers due to the mother-baby dyad’s
needs, including breastfeeding. A small proportion en-
dorsed the stereotype that mothers should stay home
for child-rearing and housekeeping while fathers pro-
vide the main income. Although the role of the mother
is crucial, these findings show that reconciling work
and family life in our country could be still perceived as
being primarily a women’s responsibility. This situation
was not affected by the pandemic. In fact, in 2020, the
number of requests for leave from both mothers and
fathers increased, but with a much more pronounced
rise among mothers [40].

As for parental leave, some mothers and fathers
agreed that mothers should use the leave, especially
during the first few months of the child’s life. The INPS
data indicate that mothers use parental leave most fre-
quently during the first 3 years of a child’s life, with the
gender gap being particularly wide up to this age and
decreasing over time [40].

Both fathers and mothers agreed that extending pa-
ternity and parental leave could be a solution, but they
(and in particular, fathers) would face challenges and
resistance at work. Consistent with these beliefs, the
INPS data show that working in fixed-term jobs nega-
tively and significantly affects the likelihood of request-
ing parental leave, whereas fathers working full time
with stable contracts are more likely to take leave [40].
This is likely due to fathers’ fear of their employment
contracts not being renewed because of absence from
the workplace.

Lastly, some results of our regression model are con-
firmed by the INPS model, which shows that fathers
living in central and northern regions are more likely
to take leave [40]. Given the documented benefits of
a father’s presence, once again, as already highlighted
by health surveillance on Italian children [44, 45], the
parents’ educational level and the region of birth con-
tribute to disadvantages and create social and health
inequalities, with consequences for future generations.

Our findings suggest an association between pater-
nity leave and fathers’ involvement in parenting. How-
ever, as noted in the literature, this relationship is likely
mediated by socio-economic characteristics and pre-ex-
isting attitudes towards caregiving. Studies have shown
that fathers who take leave often belong to higher socio-
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economic groups or have partners who support shared
parenting [1, 13]. Consequently, it is challenging to
disentangle the causal impact of paternity leave from
the characteristics of the fathers who take it. Future re-
search should aim to isolate these effects, for example,
by using experimental or longitudinal designs that limit
selection bias.

Insights from qualitative analysis, highlighted that
the low uptake of paternity and parental leave by fa-
thers is not solely a policy issue but is deeply rooted in a
cultural perception where some fathers still do not feel
fully responsible for early childcare. This societal bar-
rier, coupled with inadequate financial compensation
(e.g., the reported 30% of salary, which was deemed in-
sufficient to even “buy diapers”), employers’ pressures,
not only disincentivizes leave-taking, but also perpetu-
ates gender inequality by reinforcing the traditional
mothers/fathers’ roles. As a result, the expectation that
mothers should carry the main responsibility for child-
care persists, hindering their return to the workforce
and contributing to the gender pay gap.

Our results are consistent with previous studies that
highlight structural and cultural barriers to leave up-
take in Italy. Naldini and Saraceno [26] and Saraceno
and Keck [27] emphasized how family policies have
historically reinforced gender roles, while Cannito
[28] and Dottori et al. [29] showed that insufficient
financial support and cultural factors significantly limit
fathers’ engagement in caregiving. By addressing these
barriers, more inclusive policies could foster greater
gender equity and shared parenting responsibilities.
Moreover, the involvement and presence of father are
important, as stated in the Nurturing Care Framework
[7] and the 2030 Agenda for Sustainable Develop-
ment [46].

LIMITATIONS

Our study has some limitations. We do not have a
probabilistic sample because the online questionnaire
was disseminated through project networks, which may
have attracted more motivated respondents. This ap-
proach, while effective in reaching a wide audience,
may have introduced selection bias, as individuals with
higher education levels and those residing in North-
ern Italy might have been more likely to encounter and
complete the survey. A key limitation of this study is
the voluntary nature of participation, which may have
introduced selection bias. Fathers who have taken pa-
ternity leave are more likely to respond to the survey,
leading to an overrepresentation of those who are al-
ready engaged in caregiving. Additionally, there is a
disproportion between the number of questionnaires
completed by mothers compared to fathers and con-
sequently a women overrepresentation. One reason
is that, in general, women tend to respond more fre-
quently to questionnaire surveys [47]. Lastly, some
socio-demographic variables are missing, such as age
and profession. These aspects should be considered
when interpreting the findings. Future studies should
aim to employ probabilistic sampling methods or tar-
geted outreach to underrepresented groups to ensure a
more balanced and generalizable dataset. Additionally,

the qualitative component of the study was exploratory
in nature. While it provided useful contextual insights,
the heterogeneity and brevity of many open-ended re-
sponses limited the possibility of performing a more
structured thematic analysis or drawing generalizable
conclusions.

CONCLUSIONS

To conclude, we consider our study a pilot investiga-
tion into a relatively unexplored topic that highlights
strong awareness among mothers and fathers regarding
the importance of paternity and parental leave for fa-
thers, resistance from company management, and scep-
ticism from parents about the political capacity to ad-
dress their needs. Moreover, our findings complement
and expand existing models by highlighting dimensions
that administrative data cannot capture. For example,
while the INPS model identifies regional disparities
in leave uptake, our survey data reveal the underlying
reasons, such as workplace culture and financial barri-
ers, that contribute to these disparities. This approach
underscores the need of integrating qualitative insights
with quantitative data in further studies, in order to in-
form more effective and inclusive policy interventions.
It is important to ensure equitable access to these tools
through inclusive policies that promote active father
involvement in childcare, considering the health ben-
efits of this involvement in the early years of life. The
survey confirms the need for a change in work-related
and society culture, and organisational models accord-
ing to which the care is a secondary role for fathers. This
change can support engaged and responsive parenting
by both male and female workers.
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ABSTRACT Key words
Background. Long waiting times for elective surgeries are a common issue in publicly | ® waiting times
funded healthcare systems, raising concerns about their impact on patient outcomes. In | ¢ total hip replacement
Italy, the National Health System assigns priority classes to regulate waiting times, with | ¢ length of stay
class C patients expected to undergo surgery within 180 days. This study investigates | ® surgical time
whether exceeding this threshold affects surgical and hospitalization outcomes for pa- | ¢ public health
tients undergoing total hip replacement (THR).

Methods. We conducted a retrospective observational study on 1,872 class C patients

who underwent THR between 2019 and 2022 at the Rizzoli Orthopedic Institute and

affiliated centers. Patients were categorized based on adherence to the 180-day waiting

threshold. The study analyzed differences in surgical time, length of hospital stays and

touch time. Additional analyses considered patient characteristics such as the American

Society of Anesthesiologists (ASA) classification and Body Mass Index (BMI). Indepen-

dent t-tests were used to assess statistical significance.

Results. Patients exceeding the 180-day waiting limit did not show significantly longer

hospital stays or surgical times compared to those operated on time (p>0.05). However,

ASA classification and BMI influenced hospital stay duration, with high ASA (3-4) patients

staying 1.7 days longer on average and obese patients (BMI >30) staying 0.4 days longer.

Conclusions. The findings suggest that exceeding the maximum waiting time does not

negatively impact surgical outcomes or hospital stay duration. However, clinical charac-

teristics such as ASA and BMI play a significant role in postoperative recovery. Further

research is needed to refine prioritization criteria to ensure optimal patient outcomes.

INTRODUCTION demand, driven by an aging population and advances

The increasing pressure on healthcare systems high-  in medical technology [2], has outpaced supply, creat-
lights the need to move away from linear models and  ing a gap between needed services and available re-
respond flexibly to emerging challenges [1]. Growing  sources.
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This imbalance results in worse access, longer wait-
ing times, and larger waiting lists. Addressing long wait
times is a priority for Italy’s National Health System to
ensure timely, quality care for all patients [3].

Hospitalization days and operating room time are
key indicators of hospital efficiency [4], with prolonged
durations signalling worsening patient conditions [5-7].
In elective cases, non-urgent patients are expected to
remain stable while waiting, but excessive delays can
worsen clinical outcomes. Long waiting times, common
in publicly funded healthcare systems, are influenced by
factors like system capacity, patient volume, and emer-
gency arrivals, creating a complex interplay of demand
and supply.

In elective treatments, maximum waiting times are
commonly used to align healthcare supply with de-
mand. Governments set these limits to establish targets
or guarantees for treatment within a certain timeframe
[8]. If not met, providers may face penalties or patients
can seek care elsewhere. In Italy, the National Health
System classifies waiting times by pathology priority,
introduced in the 2006 National Plan for the contain-
ment of waiting times. This plan established four pri-
ority classes for elective surgeries and admissions, with
specific waiting time guarantees for each class:
¢ A-hospitalization within 30 days;
¢ B-hospitalization within 60 days;
¢ C-hospitalization within 180 days;
¢ D-hospitalization without the maximum defined

wait, at least within 12 months.

The purpose of the study is to investigate whether
there is a difference in operating on time or out of max-
imum time, allowed by current regulations, patients
placed on the class C waiting list for total hip replace-
ment (THR) surgery, in terms of surgical time and hos-
pitalization time.

For the research, the American Society of Anesthe-
siologists (ASA) classification and Body Mass Index
(BMI) were considered as clinical parameters to be
considered in defining variation in consuming the sur-
gery resources.

In particular: “The ASA physical status classification
system was introduced in 1941 to provide periopera-
tive clinicians with a standardized method to evaluate
a patient’s medical comorbidities and help predict peri-
operative risk” [9].

For what concern BMI, defined as body weight in ki-
lograms divided by the square of height in meters (kg/
m?), is a simple and widely used proxy for body fatness
in adults” [10].

For descriptive completeness, THR is a routine ma-
jor orthopaedic surgery performed to replace a dam-
aged hip joint with an artificial implant. It is primar-
ily indicated to relieve hip pain and stiffness caused by
hip arthritis. This procedure may also be used in the
treatment of injuries such as hip fractures, improperly
developing hips, and other degenerative conditions of
the joint [11, 12].

MATERIALS AND METHODS
The starting sample consisted of all scheduled surgi-
cal patients, of priority class C, that presenting mini-

mal pain, dysfunction, or disability, and do not show a
tendency to worsen nor can cause serious damage to
the prognosis, subjected to THR surgery in the Rizzoli

Orthopedic Institute (ROI) and its external platforms.

It numbered 3,205 patients operated from 2019-2022.

BMI and ASA grades were extracted from ROI work-

flow software used to manage and document all aspects

of clinical care. Exclusion criteria are reported as follows.

Ten patients whose operating time was less than 30 min-

utes were excluded from the sample as it was considered

a mistake made while reporting the time. The patients

operated at external accredited hospitals, in 2019, also

had to be excluded from the sample, as the production
tool was not available, therefore it was not possible to
access the operating room time. Concerning BMI and

ASA, it was apparent that there was no corresponding

data for all patients, so those who did not have data on

BMI and ASA did not make part of the research, which

significantly reduced the sample size to 1,882 patients.

It was subsequently decided to exclude 10 patients
whose main diagnoses were — tumor and special joint
disorders — as their worse outcomes could be due to the
severity of the disease and not the factors considered in
this study, which could make the result of the analysis
biased.

This made a final sample number, 1,872 patients of
waiting who satisfied all the criteria and had all the nec-
essary data for the analysis. Patients included have been
operated on between 2019-2022 and have the following
characteristics:
® main intervention: THR;

e priority class: C;

* main diagnosis: primary, secondary, and post-trau-
matic arthrosis; aseptic necrosis of the head and the
neck of the femur; other mechanical complications of
the joint prosthesis implantation.

The statistical analysis started with dividing the sam-
ple into 2 groups based on their waiting time. Patients
who waited more than 180 days — expired, and the pa-
tients who waited less or equal to 180 days — non-ex-
pired. The means were calculated of each groups’ length
of stay (LOS), surgical and touch time. Then, descrip-
tive statistics were provided.

The mean or average value is a measure of central
tendency used to describe the average or typical val-
ue of a set of numbers or data points. To calculate the
mean value, all values in a dataset are added up and
then divided by the number of values.

Next, the same sample was divided in 4 different
groups depending on patients’ level of ASA and BMI
as follows:

e low ASA (1, 2) and high ASA (3, 4);

e obese patients (BMI 230) and non-obese patients
(BMI <30).

The means of all the outcome variables were calcu-
lated for each of these groups.

In the end the t-tests were performed to understand
if there are statistically significant differences in means.

RESULTS
The research hypothesis is to question the fact that
patients undergoing THR over 180 days, although these
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are cases in which the pathological and general health
condition should not worsen while waiting, have longer
hospitalization and intervention times. To examine this,
first the sample were separated in 2 groups — patients
operated before 180 days (<180) and patients oper-
ated after 180 days — a dummy variable “threshold” was
created, representing a value of 1 for the patients who
exceeded the 180 days threshold of maximum waiting,
and O for patients who did not.

Out of a total of 1,872, 906 (48.4%) were called on
time and did not exceed the threshold of 180 days, while
966 (51.6%) patients waited longer than predicted for
their priority class.

From this threshold, the results of the analysis are
reported in relation to the outcome and clinical param-
eters as follows below.

Waiting time

It is the time spent on the waiting list until the pro-
cedure is performed. The unit of measurement is days,
and they are calculated from the date of insertion in
the waiting list until the day of the intervention. In the
study, a likewise distribution was found with a mean
waiting time for patients being 243.8 days and a me-
dian of 187 days.

95% of patients received the treatment in 579.2 days,
75% in 339.8 days and 50% of them in 187 days. The
50t percentile is the median value, and it presents the
point where half of the waiting times are less than or
equal to that value, and the other half are greater.

This variable is used to make a division between pa-
tients who waited more and less than a maximum wait-
ing time.

Next, the hospitalization days variable is described
with the descriptive statistics of the hospitalization days
with respect to the 180-day threshold. The same is done
for the variables used to measure time in the OR-surgi-
cal time and touch time.

Length of stay in the bospital

LOS, also called days of hospitalization or hospital-
ization days, is a measure of the length of time a patient
requires in-hospital care, so they refer to the number
of days a patient spends in a hospital as an inpatient
for medical treatment, in this study THR surgery. These
days include both the day of admission and the day
of discharge. The mean of the LOS in the sample is
7.7 days, which tells us that the patients in the study
undergoing THR surgery on average stay 7.7 days in
the hospital until their discharge. This period does not
consider their outpatient recovery. The median value
is quite similar to 7.4 days. The standard deviation is
2.9 showing us that data points are relatively close to
the mean. The minimum value in the sample is 1.8 and
the maximum is 30.5, representing the minimum and
the maximum number of days a patient stayed in the
hospital.

Next it is calculated the distribution of the LOS over
binary variable threshold, which represents patients
who exceeded the threshold of maximum waiting time
of 180 days (threshold=1), and those who were oper-
ated in time(threshold=0). The distribution of the 2

groups seemed not to differ largely. Standard deviation
is larger for the expired patients 3.9 and with respect to
2.7 and it also has a bigger maximum value of 30.5 days.
However, this does not seem to significantly influence
the means of the two groups since both are close to the
mean of the entire sample -7.7.

Surgical time

Surgical time is calculated as the difference between
the event of the end of the surgical procedure, the last
suture, and the beginning of the surgical procedure, the
beginning of the surgical incision. Our Descriptive sta-
tistics analysis of Surgical time variable (min) showed
that the sample, the mean value, or the average time
for performing the surgery is 77.3 minutes, the median
was 73 minutes. The standard deviation that measures
variability or spread from the mean and had the same
unit as the data, was 25.5 min. The minimum in the
sample was 31 min and the maximum was 275 min. The
remaining descriptive statistics were later summarized.

Surgical time of the patients who exceeded the
threshold waiting time has been analyzed and those
who did not. From our results, the mean surgical time
of patients admitted in time was 78 minutes, while pa-
tients who exceeded the threshold had on average a
shorter surgical time, 76.7 minutes. Thus, patients who
waited longer for the surgery on average did not have
longer surgical time. The analysis shows quite the oppo-
site, longer surgical time for non-expired patients. This
difference, however, is less than 2 minutes.

ASA

ASA classification is represented by a grade, from 1 to
5 or 6, in this sample it ranges from 1 to 4. Proportions
estimation was reported as a proportion or percentage of
a categorical variable that belongs to each group (1-4).
We found 25.34% of patients with grade ASA 1; 55.10%
of them had ASA 2; 19.23% with ASA 3 and only 0.26%
of patients with ASA 4. This is because, for the purpose
of the analysis, only patients whose health should not
deteriorate over time were included, so multimorbid
patients with severe conditions are not present in the
sample. There are only 5 patients with ASA 4.

For further analysis, we defined 1,2 as a low level of
ASA and 3,4 as a high level of ASA and created dummy
variables levelasa=0 for the low level of ASA and levela-
sa=1 for a high level of ASA.

It is possible to see the proportion of patients with
high ASA and low ASA in the Table 1, 80.5% of patients
had low ASA and 19.5% had high ASA. This proportion
is expected in the present sample since it contains only
patients of the C category, non-urgent whose health
should not deteriorate while waiting.

It has been also calculated the distribution of hos-
pitalization days for high and low levels of ASA. The
mean length of stay for the patients with low ASA was
7.3 days and for those with high levels of ASA 9.1. The
assumed differences in LOS between these groups are
expected as patients with high ASA could have more
complications and they could need longer recovery,
surveillance of the health workers, additional tests, and
consequentially longer length of stay.
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Table 1
Proportion estimation of high (levelasa=1) and low (levela-
sa=0) ASA variable

Proportion estimation Number of obs = 1,872

Logit

Proportion  Std. err. [95% conf. interval]

levelasa
0 .8050214 .0091568 .7864343 .8223561
1 .1949786 .0091568 .1776439 .2135657

ASA: American Society of Anesthesiologists; obs: observation; std err: standard
error; logit: logistic regression; conf. interval: confidence interval.

As showed in Table 2, surgical time is calculated for
patients with low ASA (levelasa=0) and patients with
high ASA (levelasa=1). It is possible to see that high
ASA patients do not have significantly longer surgical
time (77.6 min) in respect to low ASA patients (77.2
min).

BMI

It provides a numerical value that categorizes individ-
uals into different weight categories. From the descrip-
tive statistics analysis the mean value was 27, which
the BMI scale classifies as overweight. The median was
26.6, so that half of the dataset has BMI values below
26.6, and the other half has values above this value.
Skewness and kurtosis are quite low, indicating that dis-
tribution can be close to normal.

We also calculated the summary statistics of hospital-
ization days for non-obese patients with dummy vari-
able levelbmi=0 and obese patients with dummy vari-
able levelbmi=0. From the results it can be observed
that their means were slightly different, being 7.6 days
for non-obese and 8 days of hospitalization for obese
patients. This gave additional reason to test for the dif-
ferences between these 2 groups. The groups were dif-
ferent in size, with 1,430 not-obese patients and 442
obese patients with BMI larger than 30.

Obese patients had on average longer surgical time
(80 minutes) than non-obese patients (76.4 minutes).

In our sample, the difference between these 2 groups
was 1.8 days of hospitalization. To investigate if this dif-
ference was significant, a t-test for independent samples
assuming equal variances was used. In this inferential

Table 2
Summary statistics of surgical time of patients with low and
high level of ASA-minutes

-> levelasa = @

Variable Obs Mean Std. dev. Min Max
tempochiru~n 1,507 77.25946 25.12637 31 275
-> levelasa = 1

Variable Obs Mean Std. dev. Min Max
tempochiru~n 365 77.64658 26.98216 35 264

ASA: American Society of Anesthesiologists; obs: observation; std. dev.:
standard deviation; min: minimum; max: maximum.

statistic, the null hypothesis states that the difference in

the means between the two groups is 0. Observing the

test, p-value was really close to 0 and less than the sig-
nificance level of 0.05, therefore, the decision is to re-
ject the null hypothesis and accept the alternative one.

There was a difference in the days of hospitalization

for patients with low and high ASA. Patients with high

ASA tend to have longer hospitalization than patients

with low ASA, in this sample they on average stay 1.8

days longer in the hospital.

Once again, a significant difference in means between
2 groups, obese and non-obese patients, was confirmed.
The t-test done to test this hypothesis gave the p-value
of 0.02, that is smaller than the significance level (0.05),
thus rejecting the null and the alternative was accepted.
The obese patients have longer hospitalization than
non-obese patients. The obese patients stayed on aver-
age 0.4 days longer in the hospital (9.6 hours).

It is possible to confirm that there is a significant dif-
ference in means of surgical time between 2 groups,
obese and non-obese patients. The t-test done to test
this hypothesis gave the p-value of 0.009, that is smaller
than the significance level (0.05), thus rejecting the null
and the alternative was accepted. The obese patients
have longer surgical time than non-obese patients. The
operation of the obese patients on average lasted 4 min-
utes more.

The t-test was applied for each of the investigated
hypotheses. In particular, a standard student t-test was
performed, and an inferential statistic was used to de-
termine if there was a statistically significant difference
between the means of 2 groups.

More in detail, statistical analysis investigated:

e differences in hospitalization days between patients
who expired and those who did not expire from the
waiting list;

e differences in surgical time between patients who ex-
pired and did not expire from the waiting list;

e differences in hospitalization days between patients
with low and high ASA;

e differences of hospitalization days between obese and
non-obese patients;

e differences in surgical time between obese and non-
obese patients.

Only two results highlighted a significant difference
in terms of resources consumed. In particular:
¢ the differences in hospitalization days between pa-

tients with low and with high ASA;

¢ the differences of hospitalization days between obese
and non-obese patients.

1) “Null hypothesis”: there is no difference in hospi-
talization days between patients with low and with high
ASA.

“Alternative hypothesis”: there is difference in days
of hospitalization between patients with low and with
high ASA.

Here, we questioned if there was a significant differ-
ence in means between patients with high and low ASA
grades. In our sample, the difference between these 2
groups was 1.8 days of hospitalization. To investigate
if this difference was significant, a t-test for indepen-



WAITING TIME IN TOTAL HIP REPLACEMENT

dent samples assuming equal variances was used. In
this inferential statistic, the null hypothesis states that
the difference in the means between the 2 groups is 0.
Observing the test, the p-value was really close to 0 and
less than the significance level of 0.05, therefore, the
decision was to reject the null hypothesis and accept
the alternative one. There was a difference in the days
of hospitalization for patients with low and high ASA.
Patients with high ASA tend to have longer hospitaliza-
tion than patients with low ASA, in this sample they on
average stay 1.8 days longer in the Table 3.

2) “Null hypothesis”: there is no difference in hospi-
talization days for obese than non-obese patients.

“Alternative hypothesis”: there is a difference in hos-
pitalization days for obese than non-obese patients.

Here, a significant difference in means between 2
groups, obese and non-obese patients, is again con-
firmed. The t-test done to test this hypothesis gave the
p-value of 0.02 that is smaller than the significance level
(0.05), thus we rejected the null and accepted the alter-
native. The obese patients have longer hospitalization
than non-obese patients. The obese patients stayed on
average 0.4 days longer in the hospital (9.6 hours, as
showed in Table 4.

DISCUSSION

Patient prioritization represents a crucial tool for as-
suring timely and fair access to health care services.
Maximum waiting times can be understood as a form
of guarantee or agreement made between the health
provider and the patient that assures that treatment will
be provided and that this will happen within a specified
timeframe.

After performing the t-tests to determine if there is a
statistically significant difference between the means of
the two groups — patients who exceeded the threshold
waiting time and patients who did not — it can be con-
cluded that being operated on after the time limit of
180 days does not result in having worse outcomes, i.e.,
longer length of stay and surgical time.

All two t-tests showed that the difference in means
is irrelevant. Two groups of non-expired and expired
patients and similar in size. There are 906 non-expired
patients and 966 expired ones in the sample, therefore

Table 3

T-test assuming equal variances of the hospitalization days
variable with respect to patients with low ASA and high ASA
grade

Two-sample t test with equal variances

Group Obs Mean Std. err. Std. dev. [95% conf. interval]

e 1,507 7.359604 .065006 2.523539 7.232092 7.487116

d 365 9.10941 .2008468 3.837172 8.714445 9.504376

Combined 1,872 7.700779 .06727 2.910544 7.568847 7.832711

diff -1.749806 .1649494 -2.07331 -1.426302

diff = mean(®) - mean(1) t = -10.6081

He: diff = @ Degrees of freedom = 187@
Ha: diff < @ Ha: diff != @ Ha: diff > @

Pr(T < t) = 0.0000 Pr(ITl > It]) = o.ee00 Pr(T > t) = 1.0000
ASA: American Society of Anesthesiologists; obs: observation; std err: standard

error; std. dev.: standard deviation; conf. interval: confidence interval.

Table 4
T-test assuming equal variances of the hospitalization days
variable with for obese and non-obese patients

Two-sample t test with equal variances

Group Obs Mean Std. err. Std. dev. [95% conf. interval]

e 1,430 7.606065 .0750941 2.839709 7.458759 7.753372

i 442 8.007205 .1480427 3.112419 7.716248 8.298162

Combined 1,872 7.700779 .06727 2.910544 7.568847 7.832711

diff -.4011398 .1581679 -.711344 -.0909355

diff = mean(@) - mean(1) t = -2.5362

He: diff = @ Degrees of freedom = 187
Ha: diff < @ Ha: diff != @ Ha: diff > @

Pr(T < t) = 0.0056 Pr(ITl > It]) = e.0113 Pr(T > t) = 0.9944

Obs: observation; std err: standard error; std. dev.: standard deviation; conf.
interval: confidence interval.

we do not assume that the difference in the size of the
sample could influence the outcomes of the t-tests. The
size of the sample is large enough to perform this type
of analysis, however, a larger sample size could make
the analysis more relevant and precise.

The second research question regarded patients’
characteristics that, if high, can define individuals as
at-risk patients, ASA and BMI. It was evident that pa-
tients with high ASA spent 1.7 days more time in the
hospital than patients with low ASA. The same is shown
for obese patients who had 0.4 days or 9.6 hours longer
stay in the hospital than non-obese patients.

All these differences were significant in the tests with
a p-value smaller than the significance level chosen for
this analysis (0.05).

T-tests performed in this analysis confirmed that
there is a statistical difference in means between the
two groups, but it doesn’t determine whether one vari-
able causes the difference in means or if there are other
factors at play.

It is evident that the distribution of these variables is
proportional in the two groups, patients who exceeded
the 180-day waiting limit have on average a very similar
BMI (=27) and ASA (=1.9) to patients who were surgi-
cally treated on time. The groups are balanced; there-
fore, even if they are aggravating factors, these variables
did not cause bias in the results of the analysis of tests
done on the impact of waiting time on the outcomes.

Finally, although at-risk patients do have longer LOS,
based on our initial analysis, which indicated that ad-
hering to the 180-day threshold does not influence
the outcomes, we can assume the same for the at-risk
groups, as the variables (age, ASA; BMI) are evenly dis-
tributed across both groups. There is no presumption
that exceeding maximum waiting times worsens the
outcomes: length of stay and surgical time, even for at-
risk patients. However, further analysis should be done
on the issue.

T-tests, as mentioned before, do not establish causa-
tion or explain why that difference exists. To investigate
the impact of one variable on another and establish cau-
sation it is needed to conduct more complex analyses,
such as regression analysis or experimental design. Re-
gression analysis allows us to assess the relationship be-
tween variables and can help identify whether changes
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in one variable are associated with changes in another.
However, even correlation or regression analyses can-
not definitively establish causation; they can only pro-
vide evidence of an association or relationship.

At first glance, the results of the analysis can put
into question the accuracy of the patient prioritization
methods and adherence to the maximum waiting times,
given that the patients waiting more than six months
do not show worse outcomes in terms of longer hospi-
tal stay and longer surgical time. This conclusion holds
true for both the overall patient population and at-risk
groups defined by ASA, BMI. However, the benefits of
adherence to maximum waiting times go beyond the
avoidance of further deterioration of patients’ health
and surgical outcomes.

CONCLUSIONS

In conclusion, the maximum waiting times are the
most prevalent approach to deal with the long waiting
times and are an indispensable part of regulations and
guidelines for the management of the waiting list imple-
mented by the hospitals, including ROI.

According to the literature, for patients undergoing
THR, receiving care on time reduces the burden of living
with pain or dysfunction that impacts the quality of life.

However, it remains important to state that health
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Abstract Key words
Introduction. Calabria Region has one of the highest caesarean section (CS) rate in |  caesarean section
Italy. To encourage the implementation of Audit&Feedback strategies, this study aimed | ® audit and feedback
to explore factors influencing CS decision-making from healthcare professionals’ per- | ® qualitative study
spectives.

Method. A descriptive qualitative study was conducted through focus groups (FGs)

with healthcare professionals (HPs) from 11 Maternity Units and 3 Community Health

Services for Families of Calabria, from February to April 2021.

Results. Six FGs were carried out, involving 92 HPs. Main determinants influencing

high CS rates included medicalization of birth, reported women'’s fear of childbirth, fam-

ily pressure, cultural beliefs, organizational issues, and medico-legal concerns. HPs em-

phasized teamwork, midwifery-led low-risk pathways, training, and audits to reduce CS

rates and improve quality of care.

Conclusions. This study identified determinants influencing CS decision-making in Ca-

labria highlighting opportunities to reduce CS through empowering education, shared

protocols, and women'’s active involvement in decision-making process. Audit&Feedback

strategies could improve health outcomes.

INTRODUCTION to be around 10-15% by the World Health Organization
In the last decades, caesarean section (CS) rates have ~ (WHO) [3], with a rate over 19% not associated with
increased steadily worldwide [1], and these trends are  benefits in reducing maternal and neonatal morbidity

expected to continue [2]. The ideal CS rate was stated  [4].
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In 2019, in Europe, the median CS rate was 26%,
showing stability or even a decrease in some countries
[5]. In Italy, although the CS rate gradually decreased
from 38.0% in 2009 to 30.3% in 2023 [6], it remains one
of the highest in Europe [7], with significant regional
variations, ranging from 17.0% in Tuscany to 46.5% in
Campania [6]. Substantial differences also exist within
the same regions, as highlighted by the Italian National
Outcomes Evaluation Program (Programma Nazionale
Esiti, PNE) [8]. In 2023, Calabria reported a CS rate of
35.8% [6], and despite its reduction over the years, the
Region still shows high rates of both primary CS [9].

An increased CS rate is often observed when the pro-
cedure is performed without clear clinical indications,
driven by multiple factors [10]. Health professionals’
(HPs) attitudes play a key role in CS decision-making
with frequent ambiguity regarding what they consider
clinical indications [11]. Gaining a deeper understand-
ing of HPs’ views, values, and concerns is crucial for
effective change management [11]. Exploring their per-
ceptions of the factors influencing the decision to per-
form CS provides valuable insights into the decision-
making process. A qualitative approach is commonly
used to investigate these aspects, allowing researchers
to examine the what, why, how and where of the factors
influencing CS decision-making [12-14].

In 2019, the Calabria Region joined the EASY-NET
program (NET-2016-02364191-6), a project funded
by the Italian National Ministry of Health and the
participating regions (https://easy-net.info/about/) and
focused on implementing Audit&Feedback (A&F)
strategies to improve the quality of care. As part of this
initiative, the Work Package 6 in the Calabria Region
aimed to evaluate the appropriateness of CS and health-
care practices in different clinical and organizational
settings and to assess the effectiveness of A&F strate-
gies in modifying professional behaviour and improving
adherence to evidence-based practices in CS decision-
making [15, 16]. The Work Package 6 specifically fo-
cused on engaging HPs, evaluating their perceptions
and attitudes, and identifying potential barriers and
facilitators to the adoption of A&F strategies in CS re-
duction [17]. Given the concerns about rising CS rates
and the lack of clarity regarding the factors influencing
CS decision-making, understanding the perspectives of
those directly involved in these decisions is essential.

The aim of this study is to explore the factors influ-
encing CS decision-making from the perspectives of
HPs in Calabria Region, within the EASY-NET pro-
gram, to support the implementation of A&F strategies
in the Region.

METHODS
Design
A descriptive qualitative design was selected to gain a
deeper understanding of the factors influencing the deci-
sion-making process in the context of CS [14, 18]. This
research design aligns with a constructivist paradigm,
guiding appropriate actions based on the findings [19].
Six focus groups (FGs) were conducted to explore
HPs’ perceptions of the determinants related to CS
decision-making [20, 21]. The study was designed and

reported following the Standards for Reporting Qualita-
tive Research (SRQR) checklist [22].

Healthcare setting

In Calabria and across Italy, maternal and child public
healthcare services is free of charge for all women. The
Italian National Health System (NHS) follows a Hub
and Spoke model, where Hubs handle high-complexity
cases and Spokes manage low- to medium-complexity
ones, referring high-risk patients when needed. The Ma-
ternity Units network in Calabria consists of three Hub
hospitals and eight Spoke hospitals, including one pri-
vate facility. The Calabria Region has also implemented
dedicated pathways for managing low-risk pregnancies,
ensuring integration between hospitals and territorial
services. The Community Health Services for Fami-
lies are primary care services dedicated to family and
women’s health, ensuring access in both urban and rural
areas. They play a key role in promoting maternal health
strategies, offering antenatal and postnatal care, ante-
natal group meetings, and structured specific support
for low-risk pregnancies.

Participants

All 11 Maternity Units were invited to participate.
Furthermore, the three Community Health Services
for Families involved in the low-risk care pathway were
also included in the study. Participants were recruited
through purposeful, theoretically driven sampling, se-
lecting HPs actively involved in maternity and neonatal
care at the time of the study. They were contacted via
email and invited to participate in the study. Specifi-
cally, the sample included a diverse mix of professionals
involved in the birth pathway (obstetricians, midwives,
anaesthesiologists, and paediatricians), working in vari-
ous healthcare settings, including both hospital and
community-based. Participants held different roles and
levels of experience, reflecting the diversity of health-
care professionals involved in maternity care across the
Calabria Region, as well as the structure and composi-
tion of local healthcare teams.

Data collection and analysis

Socio-demographic data were collected anonymously
through a structured online form, shared with partici-
pants the day before the FGs, alongside an informed
consent form to authorize audio recording and anony-
mous transcription of discussions. FGs were conducted
online, in compliance with COVID-19 regulations, and
facilitated by expert researchers from the Italian Na-
tional Institute of Health (Istituto Superiore di Sanita,
ISS). A semi-structured interview guide (available on-
line as Supplementary material) was used, developed col-
laboratively by the research team, in conjunction with
expert HPs and local specialists. An observer from the
research team attended each FG, lasting 60 to 90 min-
utes. Full transcripts were independently read and cod-
ed by two researchers, who then discussed the themes
and categories to define the coding tree. In case of
disagreement, a third researcher was consulted. A cat-
egorical data analysis approach was applied, combining
deductive and inductive approach [19]. Deductive cat-
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egories were pre-defined based on the primary research
questions, while inductive categories emerged during
the coding process. The analysis was conducted using
NVivo 12 Plus software. Data saturation was reached
when no new categories emerged.

Etbical approval and data protection

Ethical approval was granted by the Research Ethics
Committee of “Pugliese Ciaccio” Hospital in Catanza-
ro, which served as the coordinating centre for the proj-
ect (Record 55, CdA-INIH of 30.03.2022). Informed
consent was obtained from all participants before the
focus group interviews. Anonymity was ensured, and
recordings were transcribed using assigned codes and
general professional roles (e.g., midwife, obstetrician)
for confidentiality.

RESULTS

Six FGs were conducted from February to April 2021,
involving a total of 92 participants, with a mean age of
44.8 years (SD+10.9). The participants were HPs from
10 out of 11 Maternity Units and three of the Commu-
nity Health Services for Families of Calabria Region.
The represented professions were midwives (45%), ob-
stetricians (35%), anaesthesiologists (11%) and paedia-
tricians (9%). The main socio-demographics character-
istics are shown in Table 1.

The themes and categories emerging from the deduc-
tive and inductive categorial qualitative data analysis
are described below and presented in Table 2.

Theme 1. Determinants of CS perceived by HPs

The first theme explores HPs' perceptions of the key
determinants influencing CS rates, categorized into ex-
ternal influences, organizational factors of the health-
care system and HPs’ personal influences.

1.1 External influences on HPs

External determinants arise mainly from women’s
belief and their social context, which professionals per-
ceive as influencing the choice of delivery mode.

Table 1

Socio-demographic characteristics of participants (N=92)
Participants’ data N (%)
Mean age in years 44.8 (SD+10.9)
Women 74 (80.4)
Men 18 (19.6)
Professions
Obstetrician 29 (31.5)
Obstetrician resident 4(4.4)
Midwife 35(38)
Midwife coordinator 6 (6.5)
Anaesthesiologist 10(10.9)
Paediatrician 8(8.7)
Working experience in childbirth care
Mean working years (£SD) 18 (SD+£11.3)
Working place
Maternity Unit 85 (92.3)
Community Health Services for Families 7(7.6)

SD: standard deviation

o General perspectives on CS rate

HPs recognized the high CS rate as a global issue,
not limited to Calabria, as well as the need for change
in current clinical practice.

Obstetrician: “It is widely acknowledged that the CS rate
is too high”.

Paediatrician/Anaesthesiologist: “We know this is a
shared problem, not just in Calabria”.

® Beliefs about normal birth

HPs reported a cultural shift has led many women
to view childbirth as a medicalized event rather than
a physiological process. The misconception that CS
is safer and more convenient than vaginal birth (VB)
reflects a lack of awareness about associated risks and
benefits:

Midwife: “...Women believe that, with new techniques, a
planned CS is safer than VB and therefore they bave fewer
medical complications”.

Although most HPs supported CS only when medi-
cally necessary, some perceived it as a safer option, es-
pecially for advanced maternal age or Assisted Repro-
ductive Technology pregnancies conceived.

* Women's request for CS

HPs noted that some women request a CS early in
pregnancy, primarily due to fear of labour:

Obstetrician/Midwife: “There are not a few women who,
from the moment they see the furst foetal beartbeat, ask for a
CS due to fear of labour”.

During labour, requests for CS often stem from
pain, fatigue, or fear. While some HPs acknowledge
these requests, many believe that self-determination in
birth mode should not be an option without medical
indication:

Obstetrician: “Self-determination during labour should
not exist because 99% of women in labour would ask for a
CS”.

However, in non-emergency cases, HPs sometimes
consider women'’s persistent requests, which may influ-
ence final decisions:

Obstetrician: “Certainly, if the woman repeats continu-
ously in the ears, “I want CS, I want CS” it often comes to
that in the end. But I do not agree with the woman'’s self-
determination”.

o Women's expectation and preparedness for childbirth

A cross-cutting concern in all FGs was women expec-
tations and preparation to childbirth. HPs emphasized
the importance of prenatal information to set realistic
expectations and reduce fear.

Midwives, in particular, stressed the role of prepara-
tion in birth outcomes, advocating for antenatal group
meetings to help women manage labour fears and build
confidence. However, HPs noted challenges in organiz-
ing such meetings, particularly in Calabria’s remote ar-
eas, where attendance is low due to cultural resistance
and logistical barriers. As a result, birth experiences
shared by family members or peers can strongly influ-
ence women'’s perception of childbirth.

Obstetrician: “We know that in certain remote areas,
there is resistance to physiological birth pathways. Antenatal
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Table 2
Themes, categories, nodes

Themes Categories

1. Determinants 1.1 External influences on HPs

of CS

Nodes

- General perspectives on CS rate
Beliefs about normal birth

perceived by - Women's request for CS

HPs - Women's expectations and preparedness for childbirth
Fear of childbirth
Pressure from relative

1.2 Organizational influences of the healthcare system Insufficient staffing and working alone during shifts

- Challenges in emergency transfers
Influence of private healthcare
Fragmented care pathway

+ Clinical shared protocols, standardized language, and
procedures

- Vaginal Birth After Caesarean
Bureaucratic burden
Impact of COVID-19 on healthcare organization
Sense of abandonment by institutions

1.3 HPs' personal influences - Adherence to delivery’s physiological timing
- Clinicians'experience

Fear of legal consequences

2. Enablers of 2.1 Staff commitment
quality birth 2.2 Teamwork
care 2.3 Midwifery-led pathways
2.4 Audit&Feedback

Suggestions
for continuity
of care
improvement

Simulated training courses on obstetric topics

Periodic clinical audits

Development, sharing, and regular updating of clinical
protocols

Cultivating a climate of trust within the team, supporting
low-risk labor and delivery under midwifery-led care
Promoting continuous professional development
Facilitating effective networking between hospital and
community services

Utilizing management units and regional data streams

Implementing the Audit&Feedback strategy

CS: Cesarean section; HP: Healthcare professional.

group meetings are not part of the cultural background, but
they could be a good starting point!”

Midwife: “During labour we understand if women have
attended antenatal group meetings because they bear the
pain better, they are stronger and more confident”.

Obstetrician: “When there is no proper education about
pregnancy, women often rely more on family members or
neighbours’ experience than on professionals, unfortunately,
making counselling more difficult”.

e Fear of childbirth

Closely linked to self-confidence and preparedness,
HPs identified fear of labour pain as a major factor in-
fluencing women’s preference for CS:

Obstetrician: “We are seeing increasing difficulty among
women in their approach to labour and pain... many ask for
a CS because they are often afraid of pain, they can’t handle
pain, so it is the main cause”.

Limited access to epidural analgesia in some hospi-
tals, further exacerbates this fear, influencing women’s
birth choices:

Anaesthesiologist: “Pain management has now entered
woman’s mindset. ..analgesia plays an important role in the
childbirth experience”.

Obstetrician: “When labour is so long and it lasts many
hours, women could be helped by analgesia”.

e Pressure from relatives

The social perception that CS is safer than VB ex-
tends beyond women, influencing family members, who
often exert strong pressure on the decision-making pro-
cess, in addition to cultural beliefs.

Anaesthesiologist: “...relatives are often bebind the door,
and the pressure is very strong”.

Obstetrician: “Culturally, you have 30-40 people wait-
ing outside the delivery block and they ask you ‘And when
is the baby going to born?’, ‘Why basn't the baby been born
yet?', Why don't you just do a CS?...s0 in the end it be-
comes an instrumental delivery or a CS”.

1.2 Organizational influences of the bealthcare system

The second category of Determinants of CS perceived
by HPs theme focuses on how the organization of the
healthcare system influences CS decision-making.

o Insufficient staffing and working alone during shifts

Staff shortages emerged as a recurring concern across
all FGs, particularly related to shift scheduling. HPs ex-
pressed concern about being required to work in mul-
tiple settings simultaneously, which can compromise
the quality of care:

Midwife: “We are few, with no dedicated schedule, es-
pecially in the morning... at the same time, a midwife, who
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has to follow labour, has to take care of the CS surgery. We
do it with great effort, because there are no staff, not just the
midwives, all the staff”.

Professionals recognized that staff shortages are not
unique to Calabria but represent a broader issue within
Italy’s public NHS:

Obstetrician: “It’s a common problem, not just in Cal-
abria, but probably across Italy. You can’t provide good care
if professionals keep decreasing instead of increasing”.

The reorganization of the NHS has exacerbated staff
shortages, particularly after the closure of smaller Ma-
ternity Units performing fewer than 500 deliveries per
year. A neonatologist noted:

Paediatrician: “Since the NHS reorganization and the
closure of smaller Maternity Units, births have increased in
larger centres, but with the same number of staff’”.

HPs emphasized the importance of increasing per-
sonnel to provide high-quality care:

Midwife: “You need to have staff; you need to have mid-
wives”.

Staff shortage and working alone during shifts were
critical factors that led HPs to make quicker decisions
in situations where labour safety was in question, often
opting for a CS pre-emptively to avoid complications:

Obstetrician: “I wouldn’t say it’s the main reason, but it
definitely plays a role in deciding to do a CS half an hour
earlier rather than later. Personally, it does”.

Obstetricians expressed frustration over having no
colleagues to discuss clinical cases with during solo
shifts:

Obstetrician: “What do I do? Send the CTG (cardioto-
cography) to my colleague? If something is wrong, like an
abnormal CTG or prolonged dilation, you're alone. In the
end, probably the simplest decision is to decide for a CS”.

In urgent cases, on-call colleagues could be contact-
ed, but it’s perceived that they were called primarily to
perform a CS, rather than for collaborative decision-
making:

Obstetrician: “If the doctor is alone on shift, they have to
call the on-call doctor, who usually responds, “You called me
to avoid legal problems, let’s just do the CS”.

e Challenges in emergency transfers

The connection between Spoke and Hub hospitals
was highlighted as a concern in urgent or emergency sit-
uations, particularly regarding the availability of blood
bags, and the timing of patient transfers to Neonatal
Intensive Care Units (NICU).

e Influence of private healthcare

Many women preferred private obstetric care, rely-
ing on a private obstetrician, who determined the mode
of birth, rather than using public antenatal healthcare
services:

Midwife: “Many women are followed privately, and in
the end, the doctor decides the mode of birth”.

Some professionals raised concerns about other
medical specialists certifying that women were unable
to handle labour for VB due to non-obstetric health
problems, a practice with potential legal implications.
Additionally, HPs criticized the previous system, where
private maternity care facilities performed excessive CS

procedures due to financial incentives, with the subse-
quent increase in repeat C-section as well:

Obstetrician: “In the past, private bospitals performed
a lot of CS to receive bigher reimbursements. Now, we are
dealing with more repeat CS cases”.

o Fragmented care pathway

HPs reported low levels of integration within the
birth care pathway, as well as a lack of collaboration
and trust between different healthcare providers, in-
cluding Community Health Services for Families,
Hospital-based professionals, freelance obstetricians
and midwives, general practitioners (GPs) and family
paediatricians. In some areas, the integration process
for managing low-risk pregnancies was still in its early
stages, facing many challenges. Resistance to new care
modalities and fluid collaboration between hospital and
community services were noted, with the reorganiza-
tion of work and the creation of integrated clinical tools
seen as essential for progress:

Midwife: “Improving communication would help us
achieve better outcomes”.

o Clinical shared protocols, standardized language, and
procedures

Only few centres reported having defined, regularly
updated protocols. In contrast, in centres without stan-
dardized protocols, HPs frequently raised concerns
about the lack of consistency in clinical management.

Obstetrician resident: “We have protocols that we all fol-
low, and we update them monthly, discussing our clinical
cases in light of these protocols”.

Obstetrician: “If we had shared protocols on induction
timing and criteria, we might wait the proper time than in-
ducing labour a week early. That could belp reduce the pri-
mary CS rate and working better”.

HPs reported a substantial variation in timing of
birth, depending on the clinician, so the implementa-
tion of shared protocols could uniform the manage-
ment (e.g., a uniform approach to CTG interpretation)
and reduce primary CS.

Midwife: “For minor decelerations, guidelines suggest try-
ing maternal position changes furst. If we followed protocols
instead of rushing decisions, we could prevent some early CS
procedures”.

o Vaginal birth after caesarean

The planned elective repeat CS was another cross-cut-
ting topic. HPs were aware that the low rate of Vaginal
Birth After Caesarean (VBAC) contribute to the high
overall CS rate. Factors limiting VBAC include lack of
women’s and relatives’ awareness, limited support from
HPs, insufficient staff and protocols, structural barriers
(e.g., no blood bank in some Spoke hospitals):

Midwife: “We perform repeat CS often, and that increas-
es the total CS rate”.

Obstetrician: “Women assume that after one CS, they
will automatically need another CS because obstetricians
don't support VBAC. We simply don't have the structures to
manage these cases”.

Obstetrician: “The absence of a second doctor and a
blood transfusion centre makes VBAC even more difficult”.
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* Bureaucratic burden

Some HPs complained about excessive bureaucracy
and the lack of an integrated IT system to facilitate lab
test requests, specialist referrals, and medical record
sharing:

Obstetrician: “Everything is still done on paper, there’s
no software system to quickly view test results or submit re-
quests electronically. Documents are still physically carried
between departments!”

e Impact of COVID-19 on healthcare organization

The COVID-19 pandemic severely disrupted mater-
nal care services, particularly the suspension of ante-
natal group meetings and the absence of a person of
woman’s choice to support her during pre-natal and
postnatal visits. COVID restrictions also affected or-
ganisation, leading to the sudden suspension of peri-
odic audits and meetings where clinicians discussed
clinical cases and protocols.

Obstetrician: “Women preparation has worsened, prob-
ably because antenatal group meetings were no longer us-
able, due to the COVID-19 emergency”.

Midwife: “The absence of fathers or a support person
during childbirth had a buge impact. Women were fright-
ened”.

e Sense of abandonment by institutions

Some HPs felt that the CS rate couldn’t be reduced
without the help of healthcare institutions, and felt un-
supported, especially when requesting additional staff
or resources.

Obstetrician: “We are alone. We've never received an-
swers from the institutions”.

1.3 HPs’ personal influences
The third category focuses on internal factors influ-
encing HPs in CS decision-making.

e Adberence to delivery’s physiological timing

When discussing excellence in maternity care, obste-
tricians highlighted the autonomy of midwives as a key
factor in ensuring quality care.

Obstetrician: “Midwives guide physiological childbirth!”

Although midwives were recognized for their crucial
role in promoting VB, HPs reported the system’s strong
focus on medicalised care, prioritising pathology path-
ways over the natural timing of childbirth, impacting
both labour management and CS rates.

Obstetrician: “Perbaps we need to have more confidence
in our midwifery team”.

Obstetrician: “We should probably leave more space for
midwives”.

Obstetricians acknowledged that their presence in
the delivery room, even during uncomplicated labours,
could put pressure on midwives.

Obstetrician: “Obstetricians often intervene even during
physiological labour; their constant presence in the delivery
room isn't belpful”.

Midwives also highlighted inappropriate birth prac-
tices, such as not respecting the physiological timing
of labour or neglecting to encourage women to adopt
comfortable birthing positions.

Midwife: “We do not respect the time of labour times, the
physiological time!”

Midwife: “During labour, we should respect the transition
period instead of treating it as a stage where contractions
stop and oxytocin must be administered”.

o Clinicians’ experience

Experience significantly influenced decision-making.
Less experienced obstetricians and midwives tended
to opt for CS eatlier than their more experienced col-
leagues:

Obstetrician: “Younger midwives, even more than younger
doctors, fear reaching the so-called ‘point of no return’.

The tendency to act pre-emptively was also noted by
neonatologists, who shared the concern of avoiding po-
tential complication:

Paediatrician: “Sometimes, performing a CS is a way to
resolve a situation before it takes a negative turn”.

o Fear of legal consequences

The fear of legal repercussions was another cross-
cutting issue across all FGs, affecting all’s HPs, par-
ticularly among obstetricians, and strongly influencing
their clinical decision with a significant role in the high
CS rate:

Obstetrician/Midwife: “Another factor is defensive medi-
cine. Unfortunately, with the increasing risk of legal com-
plaints, our approach is inevitably influenced”.

Theme 2. Enablers of quality birth care

The second theme focuses on perceived facilitating
factors in maternity care, as dedication of staff to their
work, teamwork, and midwifery-led pathways.

2.1 Staff commitment

In all FGs, HPs dedication to their work was evident,
with participants describing their passion for their pro-
fession as their greatest strength:

Paediatrician: “Our strength is definitely us, the whole
team! We often work with limited staff, juggling multiple re-
sponsibilities, yet we manage to make things work thanks to
our dedication as doctors, midwives, and nurses”.

Obstetricians particularly acknowledged midwives’
commitment:

Obstetrician: “They are truly exceptional. They don't
watch the clock, and they work beyond their shifts when
needed”.

2.2 Teamwork

Teamwork and interprofessional collaboration were
consistently mentioned in all FGs as key factors for suc-
cess.

Obstetrician: “In difficult moments, communication is as
simple as looking each other in the eye”.

Despite staff shortages, professionals described their
teamwork as “one big family” dedicated to providing
the best care:

Midwife/Obstetrician: “If the obstetrician and midwife
work in harmony, the birth will be fine”.

This collaborative approach was reflected in case discus-
sions. While obstetricians made the final decision, mid-
wives played a key role in the decision-making process.
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Obstetrician: “In the delivery room, a simple glance, a
piece of advice, or a word exchanged between the midwife
and obstetrician can be decisive. If I have to choose between
vacuum extraction or a CS, I need the full support of the
midwife”.

The generational shift among obstetric staff was seen
as beneficial, balancing senior experience with the skills
of younger colleagues.

2.3 Midwifery-led pathways

Midwives highlighted the growing implementation of
dedicated antenatal care services for low-risk pregnan-
cies, managed exclusively by midwives in Community
Health Services for Families or Birth Centres (BRO
Pathway — Basso Rischio Ostetrico — Midwifery-Led Ob-
stetric Low-Risk Pathway).

HPs perceived this model as highly effective, not-
ing its continuity of care, allowing midwives to support
women both before and after birth. Some midwives re-
ported that although this model is still relatively new,
demand is growing rapidly.

Midwife: “Initially, we thought there wouldn't be enough
women interested, but word of mouth has filled these clinics,
and we are still expanding”.

Their work was widely appreciated by both women
and other HPs. Obstetricians noted that women were
highly satisfied with the care received.

Obstetrician: “No woman who bas gone through the
BRO pathway bas ever said she was dissatisfied or uncared
for. This encourages us to refer women to this model before
and after birth, reinforcing the continuity of care”.

Although collaboration between Community Health
Services for Families and other territorial services (such
as GPs and freelance obstetricians) still needs improve-
ment, participants acknowledged progress.

Midwife: “A dialogue is emerging between community
services, professionals working at community level, and the
hospital. This must become a cornerstone of cooperation”.

One of the strongest takeaways from the FGs was the
collective awareness among HPs that improving care
for women is a shared goal.

Obstetrician: “All the professionals involved in this project
have a strong desire to improve and grow. You can feel it;
there’s a willingness to embrace new challenges and collabo-
rations”.

2.4 Audit&Feedback

The exploration of HPs’ knowledge and opinions on
the A&F intervention and the use of data collection in
clinical practice revealed that, although A&F strategies
were not yet implemented in any Maternity Unit, some
centres regularly conducted clinical audits as a struc-
tured tool.

Obstetrician: “We conduct audits weekly. All of us, obste-
tricians and midwives, participate, especially when dealing
with complex cases. The goal is to analyse them together and
find ways to improve management”.

Professionals were familiar with clinical audits,
though most were not well-acquainted with A&F. Clini-
cal audits were viewed positively, as opportunities for
learning and improvement and, in some centres, as an
opportunity to update protocols. However, in a few

cases, case discussions were seen negatively, reflecting
a lack of open communication in some settings.

Obstetrician: “Unfortunately, in our reality, there is no
real professional dialogue”.

Midwife: “Sometimes, these meetings lead us to revise and
improve some clinical protocols”.

Participants reported difficulties accessing data at
both hospital and regional levels, such as the Hospital
discharge records (Schede di dimissione ospedaliera,
SDO) and the Birth certifications (Certificato di As-
sistenza al Parto, CeDAP). Only one centre used the
Robson Classification to monitor CS rates. Despite
these challenges, all professionals recognised the value
of data-driven approaches and saw A&F as a potential
tool for improvement.

Suggestions for continuity of care improvement

During FGs, several suggestions for improving con-
tinuous care were raised. HPs proposed improving their
work and reducing CS rates through enhanced train-
ing and professional development focusing on team-
based courses covering obstetric emergencies, labour
induction, and CTG interpretation to ensure shared
best practices. The importance of periodic clinical au-
dits was widely acknowledged, along with the need to
develop, share, and update clinical protocols for stan-
dardised care. Professionals highlighted fostering a cul-
ture of trust to support low-risk labour in midwifery-led
care models, allowing midwives greater autonomy in
physiological births. Strengthening hospital-community
collaboration was a priority, with joint protocols inte-
grating maternity care levels to align decisions and in-
terventions. Additionally, regional data streams were
seen as essential for monitoring trends and adapting
practices, implementing an A&F strategy was consid-
ered key to improving clinical outcomes through struc-
tured reflection and continuous improvement.

DISCUSSION

One of the main objectives of the EASY-NET pro-
gram was to reduce the CS rate in the Calabria Region.
This qualitative study explored the perspectives of HPs
on the determinants of CS and the potential opportuni-
ties for optimising decision-making.

The findings highlight a complex interplay of cultural,
social, and clinical factors influencing CS rates, aligning
closely with the multifaceted framework outlined in The
Lancet Series on Optimising Caesarean Use [11], which
emphasizes the need to consider clinical, organization-
al, and sociocultural drivers.

The optimal CS rate remains a topic of debate among
HPs [23]. In our study, HPs acknowledged the elevated
CS rate and recognised the reduction of unnecessary
CS as a global concern.

Regarding cultural and social beliefs, HPs observed
that CS has become “normalized”, altering perceptions
of what constitutes a normal (vaginal) birth. Although
the relative risks of complications in case of CS are
higher than VB, recent studies have shown that perceiv-
ing CS as a standard, safe mode of delivery contributes
to its prevalence [24, 25]. Women reported that it was
no longer necessary to suffer the double pain of labour,
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and the perception of CS as a safe or even safer alterna-
tive to labour and VB aligns with findings from other
studies [26]. However, in contrast, two Italian surveys
conducted in 2003 and 2013 showed that over 80% of
women preferred VB [27, 28].

From a social context perspective, family pressure
plays a role in influencing decision-making, and our
study confirms previous findings that it can increase the
risk of CS [29]. Given the critical role of HPs in decision-
making processes, fostering a shared philosophy around
normal birth, embraced by professionals, women, and
their families, could reduce CS rates [25, 28]. In our
study, HPs also identified CS on maternal request as a
significant concern. Among the reasons why women re-
quest CS, HPs reported a lack of preparation for child-
birth, fear of pain and previous negative experiences, in
line with preview studies [25, 30]. From HP’s perspec-
tive, many clinicians opposed self-determination, par-
ticularly during labour, though some were more accept-
ing, as reported also in the literature [10]. Furthermore,
private healthcare influenced birth timing and planning,
with the perception that private obstetricians often con-
tributing to higher CS rates compared to public care,
as reported in other studies [31] and confirmed by the
higher CS rates observed in accredited private maternity
units compared to public ones in Italy [8]. HPs noted
that other specialists sometimes certified women as un-
able to undergo labour, leading to CS authorization.

A shared, informed care plan between women and
HPs could enhance awareness, trust in normal birth,
and supporting women fearing of childbirth to manage
anxieties and transition into motherhood, as supported
by the literature [32]. HPs recognized the need to en-
courage women and partners to attend antenatal group
meetings to increase couple’s awareness and women’s
preference for spontaneous labour and VB. It confirms
that participation in the antenatal group meetings is as-
sociated with better health outcomes during pregnancy,
childbirth and postpartum [33, 34].

Most participants, particularly midwives, emphasized
the lack of respect for physiological delivery timing and
the overuse of labour induction. HPs reported non-ev-
idence-based inductions, without respecting childbirth
timelines as key factors transforming physiological la-
bour into a non-physiological process, increasing CS
rates, consistent with literature findings [35]. The lack
of shared clinical protocols, as reported in this study,
also contributes to unnecessary interventions during la-
bour [35]. In response to this, following this study, the
EASY-NET WORKING GROUP collaborated with
representatives of all Maternity Units of Obstetrics and
Gynecology in Calabria to develop shared guidance on
labour induction, adopted across the Region to pro-
mote evidence-based practices [36].

HPs highlighted the impact of legal concerns on CS
decision-making, with defensive medicine driving the
preference for CS to avoid litigation risks associated to
VB. This aligns with literature, which connects higher
medical liability judgments to delays or omissions in
performing a CS [10, 37].

The FGs showed that obstetricians’ decision-making
was influenced by age, experience, confidence, and

skills in managing complex VBs, often linked to fear
of legal consequences. Limited expertise in operative
vaginal delivery may lead to a preference for CS in ur-
gent cases, as seen in other obstetric units [38]. HPs
suggested that improving junior staff education could
help address this issue, as noted in a recent Irish study
[25]. While younger obstetricians may have higher CS
rates, HPs noted that generational staff changes have
strengthened team collaboration. Consistent with lit-
erature, CS decision-making was a shared process, with
obstetricians as the final decision-makers [10], support-
ed by experienced midwives.

Healthcare system organization also emerged as a
key factor, with a common issue being staff shortages
across all HPs, limiting the provision of professional
support and continuous, one-to-one intrapartum care, a
recognized measure in reducing CS rates [39-41]. Fur-
thermore, HPs consistently highlighted that insufficient
staff availability for emergency CS often led to perform-
ing the procedure prematurely, rather than waiting for
the optimal moment [10]. In addition, the presence of
Blood Transfusion Centres and NICUs within the Ma-
ternity Units was perceived as enhancing HPs’ sense of
security during childbirth.

Moreover, the absence of a companion of the wom-
an’s choice during labour, as was the case during the
FGs due to COVID-19 pandemic restrictions [42], was
identified as a significant factor influencing mothers’
requests for CS. The right to have a chosen companion
during childbirth is endorsed by WHO recommenda-
tions [41] and is widely recognized in the literature as a
positive determinant of health outcomes [39].

Previous CS is a prominent driver of CS use, as re-
cently highlighted by a recent systematic review [43].
Despite VBAC being recommended by guidelines, only
16,6% of women in Italy and 6.2% in Calabria, had it in
2023 [6]. The high contribution of previous CS (Robson
group 5) to overall European CS rates, particularly in
Southern Europe (up to 95.0%), raises concerns about
what some authors call the “domino effect” of primary
CS [43]. This highlights how total CS rates are also
strongly influenced by the increasing number of primary
CS, underlining the critical importance of implementing
strategies to reduce them. Meanwhile, the overall CS
rate in Calabria decreased from 38.5% in 2021 to 35.8%
in 2023 [6], with the greatest reduction observed in
Robson group 2a (nulliparous with induced labour) and
group 3 (multiparous without previous CS, spontaneous
labour), aligning with the A&F meetings and training
courses organizing by EASY-NET program, focused pri-
marily on the appropriateness of labour induction and
physiological pregnancy management [16].

In this study, the effect of labour analgesia on pain
management and delivery mode was debated among
HPs during FGs. A recent Cochrane review confirmed
no differences in CS rate between women with or with-
out epidural analgesia; an increased risk of instrumen-
tal VB has also been reported but with limitations [44].
The WHO recommendations for a positive childbirth ex-
perience state that epidural analgesia is recommended
for healthy pregnant women requesting pain relief dur-
ing labour, according to the woman'’s preferences [41].



DECISION-MAKING ON CAESAREAN IN CALABRIA REGION

Teamwork and continuity of care result from a joint
effort in which all HPs are involved, along with women
and couples, in a shared care plan. An important step
forward in maternity care is the recent implementation
of the Midwifery-Led Obstetric Low-Risk Pathway in
the Calabria Region [45]. This care pathway provides
midwives with a framework for managing pregnancy
within Community Health Services for Families and
Birth Centres, in accordance with the guidelines set
by the Ministry of Health's Birth Pathway Committee
[46]. Additionally, in a context where maternity care is
strongly led by private obstetricians, the introduction
of the Midwifery-Led Obstetric Low-Risk Pathway
represents a shift toward a more generalised adoption
of midwifery-led care, ensuring broader access to evi-
dence-based maternity services.

HPs demonstrated familiarity with clinical audits,
which were regularly conducted in some Maternity
Units. However, A&F strategies had not yet been im-
plemented, and most professionals were unaware of
their potential benefits. This challenge was compound-
ed by limited access to current data, particularly at
hospital and regional levels (e.g., SDOs and CEDAP),
which emerged as another key barrier. Evidence shows
that the implementation of A&F strategies, combined
with clinical guidelines, could be a viable approach to
improving clinical outcomes [47-49] and reducing CS
rates [16, 34]. Current data allows for real-time trend
identification, personalized interventions, and greater
engagement from HPs. Therefore, moving from a clini-
cal audit to A&F using current data enables timely and
data-driven feedback that enhances the effectiveness of
improvement strategies [48].

Therefore, the study highlighted CS determinants
from HPs' perspectives, contributing to a topic for which
qualitative literature is still scarce in Italy. The multidisci-
plinary nature of the FGs and the participatory approach
played a significant role in shaping the research pro-
cess, especially for designing action-oriented initiatives.
Furthermore, the findings were later used to develop a
quantitative study aimed at further exploring the deter-
minants that emerged from the qualitative phase.

Among the concrete actions implemented, the find-
ings also helped to identify learning needs, leading to
the organisation of targeted training sessions aligned
with HPs” expectations, as well as a structured series of
A&F meetings. This structured engagement ultimately
contributed to the development of shared protocols
across all Maternity Units, including clinical practice
recommendations for labour induction [36]and the im-
plementation of the Midwifery-Led Obstetric Low-Risk
Pathway [45]. The Calabria Region formally approved
both initiatives, marking an important step toward evi-
dence-based maternity care.

A study limitation is that it only explored the perspec-
tives of HPs. Gathering insights from expectant moth-
ers and couples would provide a more comprehensive
understanding.

CONCLUSIONS
This study highlighted factors influencing delivery
mode decisions from HPs' perspective. In the Cal-

abria Region, the CS rate is influenced by a complex
interaction of cultural, social and clinical factors. HPs
highlighted key challenges, such as the normalization
of CS, social and family pressures, and concerns over
legal consequences. Several opportunities to reduce
CS rate emerged, including HPs’ enhanced education
and training, implementing evidence-based clinical pro-
tocols, and promoting greater involvement of women
in making informed decisions about their mode of de-
livery. In this context, integrating A&F could further
strengthen these efforts by providing timely, current
data to monitor progress and refine strategies. A&F
may also help reinforce best practices, improve adher-
ence to guidelines, and promote a culture of continu-
ous improvement. Addressing this challenge will clearly
require a multidisciplinary and collaborative approach,
involving HPs, government institutions, and local com-
munities. Only through a collective effort will it be pos-
sible to improve maternal and child health and ensure
safe and evidence-based childbirth care.
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Abstract Key words
Introduction. Oncological screenings and vaccinations are essential preventive strate- |  prevention
gies, yet participation in both remains suboptimal and variable. e oncological screening

Methods. This pilot study examines the association between cervical cancer screening | ® COVID-19 vaccination
adherence and COVID-19 vaccination uptake among women aged 25-64 years in a large | ® screening adherence
Local Health Authority in Rome, Italy, during 2021-2022. Analyzing data from 101,302 e cervical cancer screening
women, we identified a strong positive association between COVID-19 vaccination sta-

tus and cervical screening participation, suggesting that common determinants influence

both behaviors.

Results. Age and area of residence also emerged as predictors of screening adherence,

with lower participation observed among younger women and those living in central

districts.

Conclusions. Our findings highlight the need to foster a broader culture of prevention

by integrating vaccination and screening efforts to improve public health outcomes. En-

hancing health literacy and addressing shared barriers may increase participation in both

programs. However, further research is needed to validate these findings, explore the

underlying determinants of preventive behaviors, and develop targeted interventions to

boost adherence to prevention programs.

INTRODUCTION

Cervical cancer is a significant global health concern.
The highest incidence and mortality are observed in
low- and middle-income countries, particularly in sub-
Saharan Africa, South America, and South-East Asia
[1] where limited access to screening and preventive
measures significantly reduces survival rates. To accel-
erate its elimination, in 2020 the World Health Organi-
zation (WHO) launched a global strategy that focuses
on three initiatives: (i) vaccination of 90% of girls with
the human papillomavirus (HPV) vaccine by the age
of 15; (ii) screening of 70% of women by the age of
35, and again by the age of 45; and (iii) treatment of
90% of precancerous and invasive tumours [2]. Unfor-
tunately, significant progress is still required to meet
these targets, as cervical screening coverage remains
highly variable across the globe and is particularly low
in Africa, reaching just 14% among women aged 30-49
as of 2020 [3]. Even within the WHO European Re-

gion, screening rates exhibit substantial variation, from
78.5% in Sweden to just 3.9% in Romania in 2021 [4].
Italy falls among the countries with intermediate adher-
ence rates, with cervical screening participation among
women aged 25 to 64 years decreasing from slightly
more than 40% in the pre-pandemic years to approxi-
mately 34% in 2020, with an increase to around 39% in
2021 and 40% in 2022 [4].

However, achieving the WHO's targets for cervical
cancer elimination requires not only expanding global
screening coverage but also integrating these efforts
with robust vaccination strategies. Even though they
are different health promotion interventions, with vac-
cination being part of primary prevention and cancer
screening falling under secondary prevention, they both
embody and promote the fundamental principles of
prevention: maintaining health and ensuring access to
early diagnosis. In Italy, these efforts are made possible
through the universalistic framework of the National

Addpress for correspondence: Ilaria Mussetto, Dipartimento di Sanitad Pubblica e Malattie Infettive, Sapienza Universita di Roma, Piazzale Aldo Moro

5, 00185 Rome, Italy. E-mail: ilaria.mussetto@uniromal.it.


mailto:ilaria.mussetto@uniroma1.it

CERVICAL CANCER SCREENING AND COVID-19 VACCINATION ADHERENCE

Health Service (NHS), which is a public system pri-
marily funded through general taxation and guarantees
access to essential and uniform healthcare services for
all citizens across the country. Both vaccines and orga-
nized oncological screenings are included in the essen-
tial levels of assistance (livelli essenziali di assistenza,
LEA) [5], which represent the services and treatments
that the NHS is obligated to provide to all citizens,
either free of charge or for a modest fee (ticket). All
regional health systems in Italy guarantee population
screening programs for cervical, breast, and colorec-
tal cancer. These organized programs include the ac-
tive invitation of target populations, free testing and
treatment, and quality control throughout the entire
process, supported by continuous monitoring by the
National Screening Monitoring Centre [6]. As for vac-
cinations, the provision of free vaccinations is guided by
the National Vaccine Prevention Plan. Regional health
authorities are responsible for implementing vaccina-
tion programs, ensuring accessibility and adherence to
national guidelines [6].

Despite the extensive literature investigating adher-
ence to either vaccination or cancer screening pro-
grams uptake, little evidence is available on their po-
tential association. Indeed, while these two preventive
interventions have distinct characteristics that can serve
as barriers or facilitators to access, identifying and ad-
dressing shared factors influencing participation in both
campaigns could significantly improve overall health
outcomes. A few studies have begun to explore this
connection: for example, Kuitto et al. have found that
attitudinal factors were the strongest determinants of
participation in both cervical screening and HPV vac-
cination [7], but the evidence remains limited and usu-
ally refers to a common disease (i.e., vaccination and
screening for cervical cancer). Therefore, in line with
the need to adopt a comprehensive approach when it
comes to population health [6], we conducted a pilot
study to investigate the association between adherence
to cervical cancer screening uptake and vaccination, us-
ing data on COVID-19 vaccine administration during
2021 and 2022 in one of Italy’s largest Local Health
Authorities (LHA; in Italian ASL, Azienda Sanitaria
Locale), LHA Rome 1. The aim of this study was two-
fold: to (i) explore potential correlations between par-
ticipation in cervical cancer screening and COVID-19
vaccination programs, testing the hypothesis that these
activities are interconnected and reflect the adoption
of general health promotion behaviors, and (ii) iden-
tify demographic predictors of cervical cancer screen-
ing uptake at local level to guide the design of future
campaigns.

METHODS
Setting

In Italy, cervical screening programs for cervical can-
cer are offered through the NHS. NHS is organized at
three levels: national, regional, and local. At the central
level, the Ministry of Health defines the fundamen-
tal principles and LEA; at the regional level, Regional
Health Systems plan, organize, and manage healthcare
services independently; at the local level, the actual pro-

vision of services and healthcare services is entrusted
to LHA, which directly manage hospital and territorial
care.

The study in question involved the LHA Rome 1,
which covers Municipalities I, II, III, XIII, XIV, and
XV in the city of Rome, with an approximate resident
population of one million people accounting for 36%
of the entire municipality’s population, of whom about
53% are women [8]. The area is heterogeneous, in-
cluding both the historic center and peripheral areas,
with diverse social and economic characteristics, re-
quiring accessible, integrated, and sensitive healthcare
services.

Cervical cancer screening strategies for early detec-
tion are offered to all residents between 25-64 years.
Specifically, women aged between 25 and 29 years are
invited to undergo a cervical smear test every three
years, whereas women aged between 30 and 64 years
are screened with an HPV test every five years. Women
who test positive in the initial screening are either in-
vited for close follow-up or referred for a second-level
examination with colposcopy. Exclusion criteria from
the screening program include a prior history of cervi-
cal cancer, documented total hysterectomy, or serious
medical conditions (e.g., terminal illness). Eligible indi-
viduals are invited to participate through personal let-
ters sent directly to their home address.

As for the SARS-CoV-2 vaccine campaign, in Italy it
began on December 27, 2020, and the National CO-
VID-19 Vaccination Strategic Plan was officially ad-
opted by decree on March 12, 2021 [9]. Initially, the
vaccination campaign in Italy followed a prioritization
order based on the risk of infection and severe illness
from COVID-19 across different population groups. It
began with healthcare workers, elderly residents, and
individuals aged 80 and above, before expanding to in-
clude those with comorbidities, school staff, and law en-
forcement. Eventually, it became available to the entire
population based on descending age groups.

Data collection

This study retrospectively analyzed women invited by
LHA Rome 1 to undergo cervical screening from Janu-
ary 2021 to December 2022. Invitations are usually sent
during two periods each year: from January to July and
from September to November, while appointments are
scheduled within one month of the invitation.

The outcome, adherence to cervical screening in
2021 or 2022, was defined as undergoing the first level
of screening tests, either the Papanicolaou (Pap) smear
or HPV test, according to the screening protocol. Vac-
cine status was determined by whether women had re-
ceived the COVID-19 vaccination and, if applicable,
the number of doses administered. Data were retrieved
from the routinely collected records of the LHA Rome
1 cancer-screening platform, which provides aggregated
participation data by age group and by residence dis-
trict. The following baseline data were considered: age,
district of residence, cervical screening uptake in 2021
or 2022, cervical cancer screening uptake in the previ-
ous round, COVID-19 vaccination status, and number
of vaccine doses received.
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Statistical analysis

Descriptive statistics were obtained using median and
interquartile range (IQR) for continuous variables and
proportions for dichotomous and categorical variables.
For the purposes of this analysis, women were classified
into five groups according to their ages (<30 years, 31-
40 years, 41-50 years, 51-60 years, and >60 years). Par-
ticipation in the previous round of cancer screening was
coded as not applicable (for newly invited women), yes,
or no, while COVID-19 vaccination was categorized
into four classes: none, one dose, primary cycle (accord-
ing to vaccine type: two doses for Comirnaty, Spikevax
and Vaxzevria, one dose for Jcovden), and booster dose.
Living area was collapsed into two groups based on the
district location: central (Districts I and II) and suburbs
(Districts 11, XIII, XIV, XV).

For the univariable analysis, the Wilcoxon rank-sum
test was used to compare continuous variables with the
outcome (i.e., cervical cancer screening uptake), where-
as Pearson’s chi-squared test was used for dichotomous
and categorical variables. A multivariable log-binomial
regression model was built to identify predictors of ad-
herence to cervical cancer screening. Variables were in-
cluded in the model based on expert opinion. Multicol-
linearity was checked using a variance inflation factor of
5 as the threshold. Given the large amount of available
data, a calibration plot was used to visually evaluate the
goodness of fit of the model, showing a good calibration
[10]. As a result, the final model consisted of the follow-

Table 1

ing variables: COVID-19 vaccination (categorical), age
(categorical), and living area (dichotomous). Adjusted
prevalence ratios (aPRs) and 95% confidence intervals
(CIs) were calculated. To further investigate the role
of living area as a potential effect modifier of the as-
sociation between COVID-19 vaccination and cervical
cancer screening adherence, we conducted a stratified
analysis and built two separate models for women resid-
ing in the central area and in the suburbs, respectively,
using the same covariates as the main analysis. All sta-
tistical analyses were performed using R Statistical Soft-
ware (version 4.2.3; R Core Team 2023, R Foundation
for Statistical Computing, Vienna, Austria). A two-sid-
ed p-value <0.05 was considered statistically significant.

RESULTS

A total of 101,302 women were invited by LHA
Rome 1 to participate in cervical cancer screening in
2021 and 2022, had available data on COVID-19 vacci-
nations, and were therefore included in this pilot study,
representing 82.4% of the total number of women eligi-
ble for cervical cancer screening over the study period.
Vaccination data were unavailable for the remaining
women due to partially incomplete or inaccurate reg-
istry records (likely resulting from changes of residence
causing delays or inconsistencies in population registry
data). The median age of participants was 44.8 years
(IQR: 34.1-56.0, range: 25-64) (Table 1). Almost two
thirds of women (65.4%) had not participated in previ-

Characteristics of LHA Rome 1 women invited to cervical cancer screening program in 2021 and 2022, by screening adherence

Total
(N=101,302)

Age in years 44.8 (34.1-56.0)
Age
<30 years 17,182 (16.8)
31-40 years 25,116 (24.6)
41-50 years 22,005 (21.5)
51-60 years 28,682 (28.0)
>60 years 9,285 (9.1)
Previogs participation in cancer
screening program
Not applicable 9,723 (9.6)
Yes 25,303 (25.0)
No 66,276 (65.4)
COVID-19 vaccination
None 27,644 (27.3)
One dose 1,672 (01.7)
Primary cycle 14,617 (14.4)
Booster dose 57,369 (56.6)
Living area
Suburbs (Districts I, XIII, XIV and XV) 62,951 (62.1)

Central (Districts | and II) 38,351 (37.9)

Non-adherent women Adherent women p-value*
(N=92,690) (N=8,612)

44.7 (33.8-55.8) 46.0 (36.5-56.9) <0.001
15,990 (17.3) 1,044 (12.1) <0.001
22,585 (24.4) 2,227 (25.9)

19,846 (21.4) 1,937 (22.5)
25,999 (28.0) 2,456 (28.5)
8,270 (8.9) 948 (11.0)
9,331 (10.1) 392 (4.6) <0.001
21,315 (23.0) 3,988 (46.3)
62,044 (66.9) 4,232 (49.1)
53(29.3) 491 (5.7) <0.001
1,534 (1.7) 8 (1.6)
13,365 (14.4) 1,252 (14.5)
50,638 (54.6) 6,731 (78.2)
56,819 (61.3) 6,132 (71.2) <0.001
35,871 (38.7) 2,480 (28.8)

Results are expressed as median (interquartile range), or frequency (percentage); LHA: Local Health Authority; *Wilcoxon rank-sum test for continuous variables and

Pearson'’s chi-squared test for categorical variables.
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ous round of cancer screening. The majority (72.8%)
had received at least one dose of the COVID-19 vac-
cine, and more than half (56.6%) had also received the
booster dose. Additionally, slightly less than two out of
three participants were living in the LHA Rome 1 sub-
urbs (i.e., Districts II1, XIII, XIV and XV).

Adherence to the cervical cancer screening program
varied by district. Specifically, Districts III (9.2%), XIII
(10.5%), XIV (9.7%), and XV (9.9%) showed the high-
est adherence rates, while central districts (i.e., Dis-
tricts I and II), reported lower rates of 7.1% and 5.9%,
respectively (Figure 1).

Univariable analysis showed that women who adhered
to cervical cancer screening in 2021 or 2022 were older
(median age: 46.0 vs 44.7 years; p<0.001), were more
likely to have already participated in the cancer screen-
ing program (46.3% vs 23.0%, p<0.001), had a greater
uptake of COVID-19 vaccination (booster dose: 78.2%
vs 54.6%; no dose: 5.7% vs 29.3%; p<0.001), and were
more likely to live in suburban districts (71.2% vs 61.3%;
p<0.001) (Table 1).

In the multivariable analysis, the highest prevalence
of adherence to cervical screening was found for women
who had received a booster dose of COVID-19 vaccina-
tion compared to those who were not vaccinated (aPR:
6.34, 95% CI: 5.80-6.95; p<0.001) (Table 2). Similarly,
having received either one dose or the primary vaccina-
tion cycle was positively associated with the outcome
(aPR: 4.62, 95% CI: 3.83-5.52 and aPR: 4.72, 95% CI:
4.27-5.24; p<0.001). Additionally, being in a higher age

Adherence to cervical screening (%)

[ T
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Figure 1

Percentage of study participants with residence in Local Health
Authority (LHA) Rome 1 District (N=101,302) adhering to cervi-
cal cancer screening.

range (31-40 years, 41-50 years, 51-60 years, and >60
years) was consistently associated with greater adher-
ence to cervical cancer screening (aPR: 1.49, 95% CI:
1.39-1.60; aPR: 1.53, 95% CI: 1.43-1.65; aPR: 1.34,
95% CI: 1.25-1.44; and aPR: 1.53, 95% CI: 1.41-1.66,
respectively). Conversely, living in a central district was
negatively associated with cervical screening uptake
compared to living in suburban districts (aPR: 0.77,
95% CI. 0.74-0.80; p<0.001). Finally, the stratified
analysis by residential area showed estimates compa-
rable to the main model, but participants living in the
central area had higher aPRs for COVID-19 vaccina-
tion status (Supplementary Table 1 available online).

DISCUSSION

LHA Rome 1, like the rest of Italy, experienced a sig-
nificant decline in cervical screening coverage during
the COVID-19 pandemic. This reduction was unlikely
due to service closures, as screenings were suspended
only from March to May 2020 and resumed in June [6].
Instead, it was more likely driven by a decreased focus
on prevention and heightened fear of accessing health-
care facilities, as documented by data from 2021-2022.
However, our study clearly demonstrates a strong as-
sociation between COVID-19 vaccination uptake and
cervical screening participation, supporting the hypoth-
esis that individuals engaging in both activities tend to
adopt a broader preventive health approach. This aligns
with the concept of a general prevention culture, in
which shared factors-such as knowledge, attitudes, risk
perception, and trust in health authorities-drive health-
related behaviors. This perspective contributes to a
comprehensive prevention framework, encapsulated

Table 2

Multivariable log-binomial regression model for adherence to
cervical cancer screening among the LHA Rome 1 women in-
vited in the years 2021 and 2022 (N=101,302)

Adherence to cervical
cancer screening

aPR (95% Cl) p-value

COVID-19 vaccination

No dose Ref.

One dose 462 (3.83-5.52) <0.001

Primary cycle 472 (4.27-5.24) <0.001

Booster dose 6.34 (5.80-6.95) <0.001
Age

<30 years Ref.

31-40 years 1.49 (1.39-1.60) <0.001

41-50 years 1.53 (1.43-1.65) <0.001

51-60 years 1.34(1.25-1.44) <0.001

>60 years 1.53 (1.41-1.66) <0.001
Residential area

Suburbs (Districts Ill, XIIl, XIV Ref.

and XV)

Central (Districts | and II) 0.77 (0.74-0.80) <0.001

LHA: Local Health Authority; aPR: adjusted Prevalence Ratio; Cl: Confidence
Interval. Ref: reference.

N
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in the concept of “one prevention”, which integrates
both preventive and health-promoting behaviors while
fostering individual awareness. Scientific literature in-
dicates that participation in both screening programs
[11] it is important that those invited to screening par-
ticipate. However, uptake rates are suboptimal in many
populations and vary between screening programs,
indicating a complex combination of patient factors
that require elucidation to develop evidence-based
strategies to increase participation. In this review, the
authors summarize individual-level (sociodemographic
and psychosocial and vaccination campaigns is influ-
enced by complex decision-making processes involving
multiple, sometimes overlapping, factors [12]. While fa-
cilitators and barriers may differ — reflecting variations
in motivation, risk perception, and target populations
[13] - identifying common determinants is essential for
improving adherence to preventive health measures.
Despite key differences — such as the fact that vacci-
nations protect against diseases not yet contracted, re-
quiring the injection of a substance into a healthy body,
while screenings enable the early detection of existing
conditions with clear individual benefits — shared fac-
tors like health literacy and trust in health authorities
significantly influence adherence to both practices.
Recognizing this overlap underscores the potential of
interventions aimed at enhancing participation in both
vaccination and screening programs. Additionally, in
resource-constrained settings, such as many health-
care systems, adopting an integrated framework that
addresses these common determinants can optimize
health spending while simultaneously strengthening
multiple aspects of prevention.

Beyond COVID-19 vaccinations, our study has also
identified other important predictors of adherence to
cervical screening, i.e., age and district of residence,
that can help define targeted strategies to increase
screening coverage. The fact that older age was posi-
tively associated with cervical screening uptake could
be explained both by greater awareness and knowledge
about cancer and screening programs accumulated
over a lifetime, and by the increased risk of develop-
ing cancer with age, which is generally acknowledged
by the population. Indeed, from the age of 50 years,
women in Italy are also invited to participate in breast
and colorectal cancer screenings, which could further
enhance their perception of oncological risk and be re-
inforced by the influence of family members and friends
who have undergone screening tests. This is in the line
with a recent systematic review [14] that found that
cervical screening adherence was higher among women
aged 30-59, while relatively lower among those aged 20-
29. Furthermore, the fact that we found a negative as-
sociation between living in the central districts of Rome
and adherence to cervical screening may be because
these areas are characterized by higher income levels
[15] that have a population that can afford private
healthcare services. Within this context, some women
may opt for opportunistic screening rather than partici-
pating in public screening programs, but the effective-
ness and cost-effectiveness of opportunistic screening
are less established in the literature than those of orga-

nized screening. An organized program ensures quality
and appropriateness through continuous monitoring,
adherence to guidelines, and regular updates, while also
reducing overdiagnosis, overtreatment [16], and health
inequalities. However, this lower participation in the
organized cervical cancer screening program by women
living in central areas may also explained why the as-
sociation with COVID-19 vaccination was particularly
strong, as shown in the stratified analysis. In these dis-
tricts, the women who chose to adhere to public pre-
vention strategies adopt positive behaviors for both
vaccination and screening, hereby reinforcing the gen-
eral idea that the two practices share common determi-
nants. Therefore, these findings further underscore the
importance of designing targeted interventions to foster
a health-promoting culture through a holistic approach.
In addition, tailoring communication strategies to en-
hance awareness among younger age groups and adver-
tising the benefits of organized screening over oppor-
tunistic approaches in higher-income areas could help
bridge any gap in adherence. Furthermore, reinforcing
the integration of multiple cancer screening programs
within public health initiatives may further encourage
participation, leveraging the cumulative impact of pre-
ventive behaviors over time.

This study has both strengths and limitations. Its pri-
mary strength is that, to the best of our knowledge, it is
the first to explore the association between COVID-19
vaccination adherence and participation in cervical
cancer screening programs. By highlighting the link be-
tween these two preventive behaviors, our findings sug-
gest that addressing shared determinants could improve
participation in both. Additionally, our study benefits
from the use of anonymized healthcare data from one
of Italy’s largest LHAs, a large-scale real-world dataset
that enabled the analysis of demographic predictors at
the local level, offering valuable insights for designing
tailored public health campaigns to enhance cancer
screening adherence. However, some limitations should
be acknowledged. Our analysis covered approximately
82% of females residing in LHA Rome 1, but the miss-
ing data are likely evenly distributed across its districts
and age categories, minimizing the risk of selection bias.
Another limitation is the cross-sectional design, which
precludes causal inferences between vaccination and
screening adherence. Furthermore, the reliance on rou-
tinely collected healthcare data restricted the variables
included in the regression model, leaving room for po-
tential residual confounding. A further limitation of our
study is the lack of data on socio-cultural and economic
characteristics of the women included, which are likely
important determinants of adherence to cervical cancer
screening programs. The absence of these variables in
the dataset restricts our ability to fully understand the
factors influencing participation. Nevertheless, the ob-
served association is strong, with a clear gradient be-
tween cervical screening adherence and the number of
COVID-19 vaccine doses received. While we consider
it unlikely that additional variables would fully account
for the observed relationship, further research is needed
to expand this study, explore the vaccination-screening
association in greater depth, and validate our findings.
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CONCLUSIONS

In conclusion, our study (i) revealed a strong asso-
ciation between COVID-19 vaccination uptake and
cervical cancer screening participation, suggesting that
common determinants influence adherence to both
preventive practices, and (ii) identified age and area of
residence as demographic predictors of cervical cancer
screening uptake. These results underscore the need to
foster a culture of prevention through integrated strat-
egies and targeted interventions that address shared
barriers and enhance overall health literacy, ultimately
strengthening public health efforts, while insights on
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DIARKOS

The doubts of science. Scientific research between business and
deceit seeks to examine and critically discuss some of the
complex dynamics that are currently reshaping the way scien-
tific research is conducted and disseminated. It offers a well-
documented and in-depth reflection on the challenges facing
the scientific community in its effort to regain credibility and,
consequently, public trust. As indicated in the subtitle Scien-
tific research between business and deceit, scientific research is
currently going through a particularly difficult time which is re-
flected both in its practice and in its modes of communication.
This period of crisis may be regarded as a form of “pathology”
that is spreading within science and the scientific community,
undermining its integrity and eroding public confidence.

The work is structured as a dialogue between Antonio Cas-
sone, a distinguished medical microbiologist and former Re-
search Director at the Istituto Superiore di Sanita (National
Institute of Health, ISS) in Rome, and investigative journalist
Peter D'Angelo. The text is divided into three main sections:
Science and scientific publishing, Scientists’ frauds, and The cure
for restoring credibility. Each section is followed by a reflective
commentary by Cassone, in which he offers personal insights
that expand upon the issues discussed.

The first two sections offer a detailed analysis of the cur-
rent state of scientific publishing and scientific misconduct,
tracing the underlying causes that have contributed to the
present crisis and identifying the various responsibilities of

the different actors in the field. The opening section, Sci-
ence and scientific publications, begins with a broad overview,
based on Antonio Cassone’s experience, of the evolution of
scientific writing and communication over the past fifty years,
with particular attention on the impact of the Internet. It ad-
dresses the pressures of the “publish or perish” paradigm,
the fragility and distortions of the peer-review process, and
the problematic overreliance on bibliometric indicators such
as the Impact Factor and the H-Index. The second section,
Scientist’s frauds, addresses some of the most pressing threats
to the integrity of scientific research and its dissemination.
These include the reproducibility crisis, the proliferation of
paper mills, the rise of predatory publishing, and the misuse
or misinterpretation of preprints by the public or certain sec-
tors of the press.

The final section, The cure for restoring credibility, moves from
diagnosis to prescription, outlining possible strategies for the
reforming of scientific practice and communication to recover
lost trust. While the authors refrain from offering simplistic
solutions, they emphasize the need for structural changes,
cultural shifts within the scientific community, and renewed
ethical commitments. They outline several interrelated areas
of action, including continuous education in the ethics of sci-
entific publishing, the prioritization of quality over quantity in
research outputs and, consequently, a rethinking of how scien-
tific careers are evaluated, as well as the promotion of scientific
societies as primary vehicles for dissemination.

Overall, The doubts of science. Scientific research between busi-
ness and deceit offers both a lucid diagnosis of the challenges af-
fecting contemporary science and a call to action for research-
ers, institutions, and policymakers to foster reforms capable of
restoring credibility and integrity to scientific research.

Its blend of investigative journalism and insider expertise
makes it a valuable contribution to current debates on research
integrity, scholarly communication, and the future of science
in society. The significance of the topic, together with the clar-
ity and accessibility of the style, ensures that the work is of
considerable interest not only to scholars and researchers but
also to citizens interested in this crucial issue.

Annarita Barbaro
Istituto Superiore di Sanita, Rome, Italy
annarita.barbaro@iss. it
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FOOD AND AGRICULTURE

ORGANIZATION OF THE UNITED
NATIONS (FAO)

Di Martino M. Food safety in personalized nutri-
tion. A focus on food supplements and functional
foods. Rome: Food and Agriculture Organization
of the United Nations 2025; 112 p. ISBN 978-92-5-
139611-7. In this publication, the Food and Agriculture
Organization of the United Nations (FAO), provides
a comprehensive overview of potential safety concerns
associated with food supplements and functional foods,
including adulteration, drug interactions, overdose,
and toxicity, supported by case studies from scientific
literature and media reports. It also examines regula-
tory frameworks across various countries and regions,
including Argentina, Australia, Brazil, Canada, China,
Egypt, Europe, India, Japan, Nigeria, South Africa, the
United Arab Emirates, and the United States of Amer-
ica. These frameworks cover key areas in the field of
food supplements and functional foods such as classifi-
cation, labelling, claims, composition, and registration,
highlighting the differences in regulatory approaches.
The report also explores consumer perceptions of the
safety of food supplements and functional foods, ana-
lysing the motivations behind their use and the impact
of marketing on their adoption.

Food Outlook - Biannual report on global food
markets. Rome: Food and Agriculture Organization
of the United Nations 2025; 152 p. ISBN 978-92-
5-139879-1. Food outlook is a biannual publication
(June and November) focusing on developments af-
fecting global food commodity markets. FAO’s latest
assessments indicate a relatively optimistic outlook
for food commodity markets, with production and
trade of all commodities, except sugar, anticipated
to increase. Global food commodity production re-
mains vulnerable to weather conditions. Additionally,
ongoing geopolitical tensions, uncertainties in policy
developments, and potential retaliatory actions could
negatively affect the trade outlook. In addition to mar-
ket assessment, each edition contains a set of special
features and market indicators. The June 2025 edition
offers a feature article on economic impacts and trade
implications of high pathogenicity avian influenza.
Additional topics, such as changes in the trade flows
following the start of the war in Ukraine, fertilizer up-
date, economic drivers of fish fraud, and implications
of decarbonization of the international maritime sec-
tor for net food-importing developing countries are
also discussed.

Sharma R, Barange M, Agostini V, Barros P, Gutierrez
NL, Vasconcellos M, Fernandez Reguera D, Tiffay C,
and Levontin P, eds. Review of the state of world
marine fishery resources - 2025. FAO Fisheries and
Aquaculture Technical Paper, No. 721. Rome: Food
and Agriculture Organization of the United Nations
2025; 515 p. ISBN 978-92-5-139859-3. The aim of
this report is to provide FAO Members, national and
regional policymakers, academia, civil society, fishers
and managers of world fishery resources with a compre-
hensive, objective and global review of the state of the
living fishery resources of the oceans. This document
updates the regular reviews of the state of the world’s
marine fishery resources, based on stock assessments
and complementary information up to 2023, and offi-
cial catch statistics through to 2021. The introductory
and methodology chapters provide the wider context in
which this updated edition of the Review of the state
of world marine fishery resources was prepared, high-
lighting evolutions in the landscape of fisheries and
stock assessment capacities since the previous edition
of this report in 2011. The methodology section gives a
detailed overview of the updated FAO process for pro-
viding the state of stocks index, which involved a highly
participatory and transparent process. Importantly, the
total number of stocks in the assessments included in
this report has significantly increased to 2,570. Discus-
sions on major trends and changes at the global level are
explored in a dedicated global overview chapter, while
more detailed information on the status of stocks for
each of the FAO Major Fishing Areas is set out in dedi-
cated regional chapters. Special sections address the
global issue of tunas and tuna-like species, and other
high-profile fisheries such as deep-sea fisheries in ar-
eas beyond national jurisdiction, and highly migratory
sharks. Summary tables are provided for each species
grouping used in this assessment, indicating the num-
ber of stocks included, their sustainability classification
between overfished, maximally sustainably fished, and
underfished categories, and the number of stocks clas-
sified into tiers based on the availability and quality of
information and thus the assessment methods used.

UNITED NATIONS EDUCATIONAL,

SCIENTIFIC AND CULTURAL
ORGANIZATION (UNESCO)

Who bears the costs? Addressing inequalities from
climate change and climate action. Paris: UNESCO
Publishing 2025; 84 p. ISBN 978-92-3-100767-5. This
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report explores the disproportional impacts of climate
change and the need for designing policies to face cli-
mate change that also prioritize inclusivity and fairness.
It shows how the impact of nations’ green transitions to
low carbon economies and sustainable practices varies
widely, depending on where people work, their gender,
income level, and the place they live in, and highlights
the risk of widening socioeconomic inequalities that
face our societies. It also reflects on the changes needed
for climate policies and responses within and between
member countries, to be tailored to all communities’
diverse needs and realities. Policymakers, researchers,
and others are invited to draw on the message of this
report to reflect on how equity and inclusivity can guide
the development of climate transition policies, rather
than being added as an afterthought.

Climate change in Mediterranean World Heritage
cities. Paris: UNESCO Publishing 2025; 72 p. ISBN
978-92-3-100770-5. This report addresses important in-
tersecting concerns around impacts of climate change
on cultural heritage, the Mediterranean region as a
global climate hotspot, and cities as significant sources
of greenhouse gas emissions as well as of climate action,
through a study of 114 historic cities and settlements in
the Mediterranean region inscribed on the UNESCO
World Heritage List. Considering an inclusive approach
using diverse knowledge systems to better understand
the threats and impacts of climate change, the study
uses three different methodologies to analyse and iden-
tify threats and subregional variations within the Medi-
terranean region. The study includes a qualitative over-
view of observed and reported current climate change-
related hazards across inscribed World Heritage Cities
and settlements in the Mediterranean region during
the Third Cycle of Periodic Reporting (2018-2024) to
UNESCO World Heritage Centre; climate model pro-
jections of threats to World Heritage Cities based on
Earth observation (EO) as well as an ensemble of Earth
system models (ESMs) and Regional climate models
(RCMs) for projecting future scenarios in the Medi-
terranean region by the end of the twenty-first century.
Finally, spatial mapping is used to analyse geographical
patterns in detail across the Mediterranean subregions.

JOINT UNITED NATIONS PROGRAMME ON
HIV/AIDS (UNAIDS)

Equity in the HIV response: assessing progress
and charting a way forward. Geneva: United Na-
tions Programme on HIV/AIDS 2024; 132 p. As coun-
tries transition away from donor assistance and pro-
gress towards universal health coverage, there is grow-
ing emphasis on the importance of integrating HIV
services into national health systems to support sustain-
ability. However, given the equity advantage of the HIV
response, there are concerns that many of the equity
gains from HIV programmes could be lost in the transi-
tion to a more integrated, less disease focused approach

unless care is taken to preserve and build on them. To
shed light on how best to close existing HIV related
equity gaps and to preserve important equity gains in
the future, the Technical Working Group on Sustaining
the Equity Gains of the Global HIV Response analysed
existing programme models and data and undertook re-
views of peer reviewed and grey literature. The Techni-
cal Working Group drew on these analytical exercises
to identify options for the HIV response in moving for-
ward.

ORGANISATION FOR ECONOMIC CO-
OPERATION AND DEVELOPMENT (OECD)

Introducing the OECD Al capability indicators.
Paris: OECD Publishing 2025; 54 p. ISBN 978-92-
64-53190-1 (print) ISBN 978-92-64-89309-2 (PDF)
ISBN 978-92-64-83602-0 (HTML). This report de-
scribes the OECD’s new Artificial Intelligence (Al)
capability indicators. The indicators have been devel-
oped to provide policy makers with an evidence-based
framework to understand Al capabilities and compare
them to human abilities. Developed over five years, the
indicators draw on a large network of Al researchers,
psychologists and other experts. The nine indicators
cover a range of human abilities that each describes the
development of Al towards full human equivalence:
language; social interaction; problem solving; creativ-
ity; metacognition and critical thinking; knowledge,
learning and memory; vision; manipulation; and robot-
ic intelligence. The indicators are presented in scales
of five levels, where the most challenging capabilities
for Al systems are found towards the top. Each level
includes a short description of the sorts of capabilities
that Al systems at that level can perform accurately
and consistently. The rating of current Al performance
on each scale is linked to available evidence.

INTERNATIONAL LABOUR
ORGANIZATION (ILO)

Gmyrek P, Berg ], Kamiriski K, Konopczyrski F, f.adna
A, Nafradi B, Rostaniec K, Troszyriski M. Generative
Al and jobs: a refined global index of occupa-
tional exposure, ILO Working Paper 140. Geneva:
International Labour Organization 2025; 76 p. ISBN
978-92-2-042184-0 (print) ISBN 978-92-2-042185-7
(web PDF). This ILO Working Paper refines the global
measurement of occupational exposure to generative
Al by combining task-level data, expert input, and Al
model predictions. It offers an improved methodologi-
cal framework to assess how GenAl may impact jobs
across countries and sectors. The 2025 scores are pre-
sented in a revised framework of four progressively in-
creasing exposure gradients, with a new set of global
estimates of employment shares exposed to GenAl.
Clerical occupations continue to have the highest ex-



posure levels. Additionally, some strongly digitized oc-
cupations have increased exposure, highlighting the ex-
panding abilities of GenAl regarding specialized tasks
in professional and technical roles.

WORLD HEALTH ORGANIZATION (WHO)

Tracking global progress on preparedness for
respiratory pandemics. 2023 Report. Geneva:
World Health Organization 2025; 30 p. ISBN 978-
92-4-011043-4 (electronic version) ISBN 978-92-4-
011044-1 (print version). In line with the World Health
Organization’s (WHQO) Framework for tracking global
progress on preparedness for respiratory pandemics,
this 2023 progress report provides an annual snapshot
on the global status of functional capacities needed to
prepare for future respiratory pandemics. Thirteen in-
dicators spanning five capacity areas were collated to
measure preparedness. Namely, these areas include
emergency coordination, collaborative surveillance,
community protection, clinical care and access to coun-
termeasures. As this is the first annual progress report,
the data was collated retrospectively until September
2024. 1t is expected that the global community, as well
as regional teams, can view this report to identify where
indicator progress has been made within each capac-
ity area, and identify activities and actions to further
strengthen capacities. This report is not a performance
review, but rather a tool to inform planning and imple-
mentation.

WHO guidelines for the treatment of patients
with cystic echinococcosis. Geneva: World Health
Organization 2025; 48 p. ISBN 978-92-4-011047-2
(electronic version) ISBN 978-92-4-011048-9 (print
version). The purpose of these guidelines is to provide

guidance on the choice of treatment so that patients
(adults and children) with cystic echinococcosis (CE)
cysts can be offered and receive appropriate and equi-
table treatment. The aim is to ensure that patients re-
ceive the most appropriate and affordable management
in the context of infrastructure and expertise sufficient
to ensure its safety, and without unnecessary invasive
procedures or treatment, to avoid iatrogenic complica-
tions by using invasive interventions. These guidelines
were developed for clinicians, health facility managers
and health practitioners practising at all levels of health
services (primary, secondary and tertiary health care)
and at all resource levels (low, middle-and high-income
countries) that provide care for patients with CE. They
were also developed to inform health care policymak-
ers, health system administrators, insurance companies
and NTD programme implementors.

WHO report on the global tobacco epidemic,
2025: warning about the dangers of tobacco. Ge-
neva: World Health Organization 2025; 281 p. ISBN
978-92-4-011206-3 (electronic version) ISBN 978-92-
4-011207-0 (print version). The tenth WHO report
on the global tobacco epidemic tracks the progress
made by countries in tobacco control since 2008. The
MPOWER (Monitor, Protect, Offer help, Warn, En-
force, Raise taxes) technical package was designed to
help countries adopt the demand-reduction measures
of the WHO Framework Convention on Tobacco Con-
trol. The 2025 report focuses on the W measure: warn
about the dangers of tobacco through graphic health
warnings and anti-tobacco mass media campaigns and
shows that with 6.1 billion people protected by at least
one MPOWER measure at best-practice level many
countries continue to make progress in the fight against
tobacco. Four countries have now achieved the full
MPOWER packaged while a further seven are only one
measure away. At the same time 40 countries still have
no MPOWER measure at best-practice level.
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The submission should include:
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has not been published or submitted for publication elsewhere;
e manuscript;

o tables and figures;

e authors’ contributions statement (individual contribu-
tion to the manuscript);

¢ conflict of interest statement (a conflict of interest exists
when authors or their institutions have financial or personal
relationship with other people or organizations that could
inappropriately bias conduct and findings of the study);

* permission to reproduce figures, if appropriate.
Receipt of author’s paper will be acknowledged by an e-
mail containing an identification number which should be
used in future correspondence.

If Artificial intelligence (Al)-assisted technologies were
used in the production of the submitted work, both the
cover letter and the submitted work clearly state this and
provide detail on their use.

NOTE FOR ISS AUTHORS

Authors whose affiliation is Istituto Superiore di Sanita
can submit their paper only after completing the usual
ISS authorization procedure (Infoweb).

REVIEW PROCEDURE

Each paper submitted to Annali is subjected to the fol-
lowing procedures:

o it is reviewed by the Editor-in-Chief for general suitability;
o if it is judged suitable, qualified referees are selected and
a peer review process takes place;

e based on the recommendations of the referees and re-
plies of the authors, the Editor-in-Chief decides whether
the article should be accepted, modified or rejected;

e once the paper has been accepted, authors will receive
proofs from the editorial office, which should be correct-
ed and returned (usually within three working days).

MANUSCRIPT PRESENTATION

Please ensure that your manuscript follows these guide-
lines.

Manuscripts should be written in good English, as con-

cisely as possible to allow a clear understanding of the text.
The title should be followed by the complete name of the
authors, their affiliations — only one per author and in the
original language — town and country. The name of the
Working Group should appear at the end of the by-line;
its composition should be reported before the Referenc-
es, names and affiliations of each member are required.
The name and address, telephone and e-mail of the cor-
responding author should also be indicated. On the same
page a running head of no more than 40 characters (in-
cluding spaces) should be included.

Original articles should normally be organized into differ-
ent sections (i.e.: Introduction, Materials and methods,
Results, Discussion, Conclusions). In the Methods sec-
tion a specific paragraph on the adopted statistical analy-
sis should necessarily be included.

Each article should be accompanied by:

e an abstract of about 150 words; the abstract should be
structured when required (such as in original articles);

e key words up to a maximum number of five (MeSH
headings, whenever possible. Refer to: www.nlm.nih.gov/
mesh/meshhome.html).

Tables and figures should be kept to a minimum and be
presented only if necessary.

Authors should deal responsibly and effectively with se-
curity issues that might be raised by their papers (see:
Statement on Scientific Publication and Security Science
2003;299:1149).

This journal has adopted the SAGER reporting Guide-
lines for Sex and Gender Equity in Research.

These guidelines apply to original research articles and re-
view papers. Authors should use the terms sex and gender
carefully in order to avoid confusing both terms. Where
subjects can also be differentiated by gender (shaped by
social and cultural circumstances), the research should be
conducted similarly at this additional level of distinction.
Where the subjects of research comprise organisms capable
of differentiation by sex, the research should be designed
and conducted in a way that can reveal sex-related differ-
ences in the results, even if these were not initially expected.
Please consult the guidelines (https:/researchintegrity-
journal.biomedcentral.com/articles/10.1186/s41073-016-
0007-6).
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Authors are also encouraged to use fair, accurate and
respectful language, but preferences can change and
vary across groups and individuals and can also evolve
overtime. The following guidelines may help in use of a
correct terminology in the area of HIV: https://www.cdc.
gov/stophivtogether/library/stop-hiv-stigma/fact-sheets/
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The name of the bioresource (and identifier, if available)
which provided samples/data useful for the conduct of
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terial and methods section or in the Acknowledgements.
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e the letter to the Editor should be about 450 words; it
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office in advance if you wish to submit a Letter;

o the editorial should be no longer than 1,000 words; edi-
torials are submitted on invitation. Please contact the edi-
torial office in advance if you wish to submit an editorial;
e the commentary, 2,000 words; the commentary is an
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