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a b s t r a c t 

Background: Dementia is a major global public health challenge, with over 50 million cases in 2020, projected 

to reach 152 million by 2050. Effective prevention strategies are needed to reduce the impact of modifiable risk 

factors associated with dementia, particularly in countries with ageing populations like Italy. The Population 

Attributable Fraction (PAF) and Potential Impact Fraction (PIF) are key metrics for understanding and reducing 

dementia cases through targeted interventions. 

Objectives: This study aimed to revise and expand PAF estimates for dementia in Italy, integrate them with PIF 

calculations, and assess the alignment of regional health policies with these risk factors. Additionally, the study 

explored regional variations in PAFs and evaluated the potential for reducing dementia incidence through feasible 

public health interventions. 

Design: A cross-sectional analysis was conducted using data from two national public health surveillance systems, 

PASSI and PASSI d’Argento (PdA), to estimate PAFs and PIFs for dementia at both national and regional levels. 

The study used data collected between 2017 and 2019. 

Setting: Data were drawn from 19 Italian regions and two autonomous provinces, providing national and subna- 

tional estimates of modifiable risk factors for dementia. 

Participants: The study population included a nationally representative sample of 86,494 individuals aged 18–64 

(PASSI) and 48,516 individuals aged 65 and older (PdA). 

Measurements: PAFs were calculated for 11 of the 12 modifiable risk factors identified by the Lancet Commission 

in 2021, with data from the PASSI and PdA systems. PIFs were calculated to estimate the potential reduction 

in dementia cases under different intervention scenarios. Regional variations in PAFs were assessed and aligned 

with health policies outlined in the Regional Prevention Plans. 

Results: The national combined PAF for 11 modifiable risk factors was 39.6 % (95 % CI: 20.8–55.9). Midlife 

hypertension and physical inactivity were the most significant contributors, accounting for 12.3 % of the total 

PAF. Cardiovascular risk factors collectively explained over 50 % of preventable dementia cases. Regional PAFs 

ranged from 31.7 % to 47.5 %, with a clear north-south gradient; southern regions exhibited higher PAFs due to 

cardiovascular factors. Despite broad consistency between national and regional PAFs, significant variability was 

found in how regions addressed risk factors, particularly air pollution. At the national level, a 10 % reduction in 

risk factors would prevent 54,495 dementia cases, with subnational PIFs ranging from 3.7 % to 6.0 %. 

Conclusions: This study highlights the substantial potential for dementia prevention in Italy through targeted 

public health interventions. However, significant regional disparities in PAFs and the alignment of health policies 

underscore the need for a more nuanced, regionally tailored approach. Future strategies should integrate both 

PAF and PIF to maximize the impact of interventions, particularly in addressing cardiovascular risk factors. These 

findings can guide the development of evidence-based policies to reduce dementia incidence across Italy. 
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. Introduction 

Dementia is a significant and growing public health challenge world-

ide. Its prevalence rapidly increases due to longer life expectancy and

emographic shifts toward older populations. In 2020, over 50 million

eople globally were living with dementia, a number projected to triple

y 2050, reaching 152 million [ 1 ]. The economic burden is substan-

ial, with the global cost of dementia care estimated at about 1.3 trillion

S$ in 2019 and expected to reach 2.8 trillion US$ by 2030 [ 2 ].. These

tatistics highlight the urgent need for effective public health strategies

o lessen the impact of dementia. 

In response to the growing dementia crisis, the World Health Orga-

ization (WHO) established the Global Action Plan on the Public Health

esponse to Dementia 2017–2025 [ 3 ]. One of its global targets, the

hird, emphasizes the importance of reducing risks and enhancing pre-

entive measures to lower the incidence of dementia [ 3 ]. This objective

s crucial because a significant portion of dementia cases could poten-

ially be prevented through targeted interventions aimed at reducing

hese risk factors throughout a person’s life [ 4 , 5 ]. 

It also emphasises the link between the prevention of major non-

ommunicable diseases (NCDs) and the relevant global targets defined

y the Global Plan of Action for the Prevention and Control of Non-

ommunicable Diseases 2013–2020, extended to 2030 [ 3 , 6 ]. 

From a neuroepidemiological perspective, it is important to prop-

rly define and understand the impact of different risk factors on the

revalence of dementia. This requires the use of specific metrics, such

s the Population Attributable Fraction (PAF) and the Potential Impact

raction (PIF) [ 7 , 8 ]. 

The PAF quantifies the percentage of dementia cases that can be at-

ributed to a specific risk factor within a population [ 7 , 8 ]. It allows to

stimate how many dementia cases could be avoided by eliminating the

ontribution of each risk factor [ 7 , 8 ]. On the other hand, PIF looks at the

otential decrease in new cases that could be achieved through realistic,

artial reductions in exposure to risk factors rather than complete elim-

nation [ 7 , 8 ]. This distinction is crucial for developing practical public

ealth interventions that align with achievable goals in real-world set-

ings. 

The PAF for dementia varies significantly across nations and popu-

ations due to differences in the prevalence of risk factors, genetic pre-

ispositions, and socio-economic contexts [ 9–16 ]. For instance, high-

ncome countries may have different PAF values compared to low- and

iddle-income countries due to variations in lifestyle, healthcare in-

rastructure, and education levels [ 9–16 ]. Cultural factors and health

olicies also play pivotal roles in influencing these differences. 

Therefore, a one-size-fits-all approach to dementia prevention is in-

ffective. Tailored strategies taking into account the national and sub-

ational prevention planning, including local epidemiological data as

ell as contextual factors, are essential to successfully reduce the risk

f dementia at the population level [ 17 ]. 

In Italy, PASSI and PASSI d’Argento (PdA) are two public health

urveillance systems that gather information on a broad range of health-

elated behaviours and the main modifiable risk factors linked to the

evelopment of chronic noncommunicable diseases [ 18 , 19 ]. PASSI tar-

ets individuals aged 18 to 69, while PdA focuses on those aged 65 and

lder. 

Understanding and updating the PAF and PIF for dementia is par-

icularly critical for Italy, a country with one of the oldest popula-

ions globally [ 20 ]. A previous study [ 21 ] of the entire Italian pop-

lation focused on the nine potentially modifiable risk factors out-

ined by the Lancet Commission in 2017 [ 4 ]. The study estimated

hat up to 31.4 % of Alzheimer’s disease (AD) dementia and up

o 37.8 % of vascular dementia (VaD) cases could potentially be

revented [ 21 ]. 

In 2020, the Lancet expanded the list of potentially modifiable risk

actors to 12 [ 5 ]. These factors include less education, hypertension,

earing impairment, smoking, obesity, depression, physical inactivity,
2

iabetes, low social contact, alcohol consumption, traumatic brain in-

ury, and air pollution. 

Each factor contributes differently to the overall dementia burden

n various settings. Precise and updated calculations of PAF and PIF are

ecessary for effectively informing and prioritizing preventive strategies

n public health policy [ 17 ]. 

This requires continuous research and data collection tailored to

he specific national and subnational demographic and socio-economic

andscape to ensure that interventions are evidence-based and contex-

ually appropriate. 

Our study aims to update and integrate previous PAF estimations

ith PIFs for all-cause dementia at the national and subnational levels.

hese estimations are based on the 12 potentially modifiable risk factors

dentified by the Lancet Commission in 2020. Additionally, we provide

ontext for these estimations to align with Italy’s unique epidemiological

nd health policy environment. 

. Methods 

.1. Sources 

Data on the prevalence of modifiable dementia risk factors in Italy’s

9 regions and two Autonomous Provinces were sourced from PASSI

nd PdA, public health surveillance systems modeled on the Behavioural

isk Factor Surveillance (BRFS) [ 22 ]. These systems, mandated by the

inistry of Health and National Center for Disease Prevention and Con-

rol (CCM), were developed with regional collaboration to monitor,

lan, and evaluate policies for preventing chronic noncommunicable

iseases as outlined in national and regional prevention plans (PNP and

RP). Both systems are centrally coordinated by the Italian National In-

titute of Health (ISS) [ 23 ]. 

PASSI and PdA continuously monitor health-related behaviors and

isk factors linked to chronic diseases (e.g., cardiovascular, cancer, di-

betes) respectively in individuals aged 18–69 and 65 + . Both employ

ross-sectional surveys, collecting data monthly from random samples

rawn from local health unit (LHU) resident lists. Stratified by sex and

ge, trained LHU personnel conduct phone interviews using standard-

zed questionnaires. Eligible participants include residents contactable

y phone, excluding hospitalized individuals, nursing home residents,

risoners, and non-Italian speakers, except in Bolzano, where interviews

an be conducted in German. Data are merged, weighted, and analyzed

or national and regional estimates. Detailed methodologies are avail-

ble elsewhere [ 18 , 19 , 24–26 ]. 

PASSI and PdA provide age-specific prevalence data for 11 of the

2 modifiable risk factors identified by the 2020 Lancet Commission,

xcluding traumatic brain injury. Supplementary Table 1 summarizes

hese risk factors by life phase, per the Lancet Commission’s 2020 model.

For this study, we used pre-pandemic data (2017–2019) due to the

OVID-19 pandemic’s impact on surveillance in 2020. Data were de-

ived from the PASSI sample of 86,494 individuals aged 18–64, and the

dA sample of 48,516 individuals aged 65 + . Data for 2017–2019 were

vailable for all regions, except Lombardy, which exited the systems in

017, and Valle d’Aosta, which did not participate in PdA during this

eriod. 

.2. Statistical analysis 

Data on modifiable dementia risk factors for Italy and its regions

ere obtained from the PASSI and PdA surveillance systems. To calcu-

ate the Population Attributable Fraction (PAF), the method outlined by

he Lancet Commission was used [ 5 , 27 ]. PAF for each risk factor "i" was

stimated using the formula: 

A Fi = 

[
Pi 
(
RRi −1 

)]
∕
[
1+ Pi 

(
RRi −1 

)]
, 

here Pi is the prevalence of each factor (from PASSI and PdA) and RRi 

s its relative risk of dementia (from the Lancet Commission) [ 5 , 13 ]. The
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otal PAF was calculated as: 

A Fcombined = 1− Π
(
1 − PA Fi 

)

However, this overestimates the cumulative PAF since it assumes

isk factors act independently. To adjust for interdependence, the Lancet

ommission’s formula was applied: 

A Fcombinedadjusted = 1− Π
(
1− wi ∗ PA Fi 

)
, 

here wi = 1 - Communality. The communality, which measures the in-

erdependence of risk factors, was calculated nationally on the combined

nd appropriately weighted PASSI and PdA samples using the tetra-

horic correlation matrix obtained from a principal component analysis

 28 ]. Individual adjusted PAFs were then calculated using: 

PAFindividual adjusted = PAFcombined adjusted 
∗ (PAFi / ƩPAFi ). 

We also modeled more realistic scenarios by calculating the Poten-

ial Impact Fraction (PIF) for a partial reduction in risk factors using

arendregt and Veerman’s formula [ 29 ]: 

PIFi = ([Pi -P’i ]
∗ [RRi -1]) / [1 + Pi (RRi -1)]. 

Confidence intervals for both PAF and PIF were calculated using RR

onfidence intervals from the Lancet Commission [ 5 ]. As with PAF, the

IF was adjusted for communality: 

PIFcombined adjusted = 1 -
∏

(1- wi 
∗ PIFi ). 

We then calculated the number of dementia cases that could have

een avoided in Italy with a 10 % reduction in each risk factor by ap-

lying the PIF to the number of dementia cases estimated in the Italian

esident population as of January 1, 2024, using the prevalence data

rom Bacigalupo et al. [ 30 , 31 ]. Regional analyses used regional preva-

ence data from PASSI and PdA, and the same communality estimated at

ational level. The choice to use national estimated communality aims

o enable precise comparisons between regions and between regions and

he national level. Analyses were performed using STATA version 17.0.

.3. Evaluation of regional PAFs and health policies 

To assess the coherence between the PAF for dementia by risk factor

t the regional level and the corresponding health policies implemented

or dementia prevention, we analyzed data across Italy’s 21 regions.

ased on the 95 % confidence interval of the national PAF, three scenar-

os were defined for regional PAFs in comparison to the national PAF:

1) PAF lower than the national PAF, (2) PAF in line with the national

AF, and (3) PAF higher than the national PAF. 

Health policies related to dementia prevention were classified into

hree categories: (1) policies with direct impact on the risk factor, (2)
Table 1 

Population attributable fractions of dementia cases in Italy. 

RR (95 % CI) Prevalence Comm

Early life (age < 45 years) 

Less education 1.59 (1.26–2.01) 21 % 50 %

Midlife (age 46–65 years) 

Hearing loss $ 1.94 (1.38–2.73) 6 % 18 %

TBI 1.84 (1.54–2.20) N.A. N.A. 

Hypertension 1.61 (1.16–2.24) 29 % 26 %

Alcohol 1.18 (1.06–1.31) 1 % 75 %

Obesity 1.60 (1.34–1.92) 14 % 59 %

Later life (age > 65 years) 

Smoking 1.59 (1.15–2.20) 9 % 52 %

Depression 1.90 (1.55–2.33) 13 % 68 %

Social isolation 1.57 (1.32–1.85) 19 % 16 %

Physical inactivity 1.39 (1.16–1.67) 40 % 69 %

Diabetes 1.54 (1.33–1.79) 20 % 41 %

Air pollution § 1.09 (1.07–1.11) 33 % 90 %

Overall PAF 

$ Estimated using PdA data regarding individuals aged be
§ Estimated using the urbanization level of the resident m

3

olicies with indirect impact on the risk factor, and (3) absence of poli-

ies with either direct or indirect impact on the risk factor. These cate-

ories were identified through a document analysis of the 21 Italian Re-

ional Prevention Plans, and a more detailed description of the method-

logy can be found in our group’s previous publication [ 17 ]. 

By combining the three PAF scenarios with the three categories of

ealth policies, we obtained nine distinct categories, allowing for a com-

rehensive understanding of how well regional policies align with de-

entia risk reduction strategies. 

. Results 

.1. National and subnational population attributable fractions (PAFs) 

In Italy, we estimated that the combined Population Attributable

raction (PAF) for 11 of the 12 risk factors identified by the Lancet

ommission is 39.6 % (95 % CI: 20.8 - 55.9) (see Table 1 ). The PAF

ssociated with traumatic brain injury (TBI) could not be calculated.

e observed significant variability in the contributions of individual

otentially modifiable risk factors. Midlife hypertension emerged as the

isk factor with the highest weighted PAF (6.5 %, 95 % CI: 2.1 - 10.4),

ollowed by physical inactivity in later life (5.8 %, 95 % CI: 2.8 - 8.3). Di-

betes in later life and midlife obesity contributed an additional 4.2 %

95 % CI: 2.9 - 5.3) and 3.4 % (95 % CI: 2.1 - 4.5) to the PAF, re-

pectively. These cardiovascular risk factors collectively accounted for

0.3 % of the combined PAF. Later-life depression was associated with

 PAF of 4.5 % (95 % CI: 3.1 - 5.8), and social isolation in later life was

inked to a PAF of 4.2 % (95 % CI: 2.7 - 5.4). Hearing loss, assessed in

 later-life population (i.e., 65–69 years), was associated with a PAF of

.3 % (95 % CI: 1.0 - 3.7). Smoking in later life and alcohol consumption

n midlife were associated with PAFs of 2.3 % (95 % CI: 0.6 - 4.0) and

.1 % (95 % CI: 0.0 - 0.1), respectively. Finally, lower education in early

ife and exposure to air pollution in later life were associated with PAFs

f 5.0 % (95 % CI: 2.5 - 7.1) and 1.2 % (95 % CI: 1.0 - 1.4), respectively.

oreover, we estimated combined and individual PAFs for each Italian

egion (see Fig. 1 ). Reflecting the significant variability in the preva-

ence of the 11 risk factors across Italian regions (see Supplementary

able 2), we observed heterogeneous combined and individual PAFs at

he sub-national level. The combined PAF ranged from a minimum of

1.7 % to 47.5 %. We observed a noticeable north-south gradient, with

ower PAFs in the northern regions and higher PAFs in the southern re-

ions (see Supplementary Figures 1–3). This gradient was mainly due to

ariations in PAFs linked to cardiovascular risk factors (see Fig. 2 ). In

he southern regions, we observed that PAF associated with midlife hy-

ertension and physical inactivity in later life accounted for up to 8.8 %
Years 2017–2019. 

unality PAF Unweighted PAF Weighted (CI 95 %) 

 11.7 % 5.0 % (2.5–7.1 %) 

 5.1 % 2.3 % (1.0–3.7 %) 

N.A. N.A. 

 14.8 % 6.5 % (2.1–10.4 %) 

 1.8 % 0.1 % (0.0–0.1 %) 

 7.7 % 3.4 % (2.1–4.5 %) 

 5.7 % 2.3 % (0.6–4.0 %) 

 10.5 % 4.5 % (3.1–5.8 %) 

 10.2 % 4.2 % (2.7–5.4 %) 

 13.8 % 5.8 % (2.8–8.3 %) 

 9.1 % 4.2 % (2.9–5.3 %) 

 3.2 % 1.2 % (1.0–1.4 %) 

62.1 % 39.6 % (20.8–55.9 %) 

tween 65 and 69 (data from Piemonte is unavailable). 

unicipality as a proxy. 
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Fig. 1. Regional estimates of weighted Population Attributable Fractions of dementia cases. Years 2017–2019. 

Fig. 2. Regional estimates of weighted Popu- 

lation Attributable Fractions of dementia cases 

by macroarea. Years 2017–2019. 
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m  
95 % CI: 2.9 % - 13.2 %) and 8.0 % (95 % CI: 4.0 % - 10.9 %) respec-

ively; the highest PAF for diabetes in later life was found to be 6.2 %

95 % CI: 4.4 % - 7.5 %), and the highest PAF for midlife obesity was

bserved to be 4.5 % (95 % CI: 3.0 % - 5.8 %). In the northern regions,

e observed the lowest PAFs for depression and diabetes in later life,

t 1.7 % (95 % CI: 1.1 % - 2.3 %) and 2.5 % (95 % CI: 1.7 % - 3.5 %),

espectively. In this area, we also observed the lowest PAFs for midlife

ypertension and obesity, at 4.1 % (95 % CI: 1.2 % - 7.1 %) and 2.1 %

95 % CI: 1.3 % - 2.9 %), respectively. Finally, PAFs associated with
4

ir pollution, hearing loss, and social isolation in later life exhibited the

ighest variability across different regions, with the highest PAFs more

han five times greater than the lowest PAFs. 

.2. Population-level interventions alignment with subnational PAFs 

At the subnational level, PAFs were broadly consistent with the na-

ional estimates across most regions and APs. Despite this overall ho-

ogeneity in PAFs, we identified significant heterogeneity in the align-
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Fig. 3. Coherence between regional PAFs for dementia and population-level interventions by risk factor 

Notes: a) the scenario “Regional PAF higher than national – Risk factor not addressed ” was not found in our data; b) the Autonomous Province of Bolzano is excluded 

as its Regional Prevention Plan’s organisation did not allow for the analysis of dementia-specific preventive interventions. 
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ent between the PAFs of specific risk factors and the corresponding

ubnational health policies aimed at dementia prevention (see Fig. 3 ).

n the two regions where PAFs associated with depression and social iso-

ation were lower than the national average (Molise and Friuli Venezia

iulia, respectively), these risk factors are addressed indirectly through

roader population-level interventions. Among the five regions with

AFs for air pollution higher than the national average, only one re-

ion (Molise) has implemented direct interventions targeting air pol-

ution as part of their population-level dementia prevention strategies.

n comparison, the remaining four Italian regions do not address this

isk factor, either directly or indirectly, in their dementia prevention

olicies. 

In regions where PAFs aligned with the national data, the most

ommon scenario was "PAF in line with national - Risk factor indi-

ectly addressed" ( n = 85). This was followed by "PAF in line with

ational - Risk factor not addressed" ( n = 51) and "PAF in line with

ational - Risk factor directly addressed" ( n = 49), indicating variabil-

ty in the approach to risk factor management across different regions.

mong the five regions where PAFs associated with air pollution were

igher than the national average, only Campania includes air pollu-

ion as a specific target in its population-based dementia prevention

nterventions. In contrast, the remaining four Italian regions address

ir pollution risk factors indirectly through other dementia prevention

trategies. 

.3. National and subnational potential impact fractions (PIFs) 

In Italy, we estimated 142,445 dementia cases by applying age- and

ender-specific prevalence data from Bacigalupo et al. [ 30 ] to the resi-

ent population as of January 1, 2024 [ 31 ]. A 10 % reduction in the 11

otentially modifiable risk factors would have resulted in a 4.8 % (95 %

I: 2.3 % - 7.5 %) reduction in the prevalence of dementia at the na-

ional level during the reference period, corresponding to 54,495 (95 %

I: 26,011 - 85,420) preventable cases during the period 2017–2019 in

taly (see Table 2 ). 

At the subnational level, PIFs ranged from 3.7 % (95 % CI: 1.7 %

 6.3 %), corresponding to 325 avoidable dementia cases that could be

voided in the AP of Bolzano, to 6.0 % (95 % CI: 3.0 % - 9.2 %) in the

ampania region, corresponding to 4911 avoidable dementia cases (see

able 2 ). 
5

. Discussion 

Our study provides a comprehensive update and expansion of pre-

ious estimations of the Population Attributed Fraction for dementia in

taly [ 21 ]. We integrate these findings with the Potential Impact Frac-

ion to offer a more nuanced understanding of the potential for reducing

ementia incidence through clinical and public health interventions. 

We estimated that 39.6 % of dementia cases in Italy could be at-

ributed to 11 modifiable risk factors, with midlife hypertension and

hysical inactivity in later life being the most significant contributors.

egional variations were notable, with higher PAFs observed in south-

rn regions, driven by cardiovascular factors, while northern regions

ad lower PAFs for factors like depression, diabetes and physical inac-

ivity. Despite overall consistency between regional and national PAFs,

here was significant heterogeneity in how regions addressed these risk

actors in their dementia prevention strategies. At the national level, a

0 % reduction in risk factors could have prevent 4.8 % of dementia

ases, equivalent to 54,495 cases. 

Our study has several strengths. One of the primary strengths is us-

ng data from two national surveillance systems that share the same

ethodology regarding selection criteria, sampling, data collection,

nalysis instruments, and operational protocols [ 18 , 19 ]. The robustness

f our findings is supported using two national surveillance systems,

ASSI and PdA, which follow a standardized methodology across selec-

ion criteria, sampling, data collection, and analysis. Another strength

s the calculation of prevalence estimates from a large, gender- and

ge-representative sample of the Italian population aged 18 and over

 18 , 19 ]. The congruence of these systems ensured precise PAF and com-

unality calculations among the investigated risk factors in Italy. This

xtensive coverage ensures that our results reflect the broader popula-

ion, enhancing the generalizability of our findings. Finally, data from

he PASSI and PdA surveillance systems are publicly accessible and prac-

ically actionable, allowing decision-makers to translate our findings for

vidence-based policy planning and interventions easily. It is, however,

mportant to mention that recent findings from the Lancet Commission

ntroduced high cholesterol and vision loss as new risk factors, highlight-

ng areas for future research [ 32 ]. Although these risk factors are not

art of the study carried out within the Italian Fund for Alzheimer’s and

ther Dementias 2021–2023 [ 33 ], they offer opportunities to enhance

ur analysis and deepen our understanding of dementia’s complex risk
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Table 2 

Potential impact fractions and estimated reductions in Italian dementia cases with 10 % risk factor reductions. 

Base case: 10 % reduction in the prevalence of the 11 

potentially modifiable risk factors 

Population $ , N° Dementia cases §, N° Weighted PIF, (95 % CI) Avoidable cases, N° (95 % CI) 

Italy 14,357,928 1,142,445 4.8 % (2.3–7.5 %) 54,495 (26,011–85,420) 

Piemonte 1,131,007 93,432 3.9 % (1.7–6.3 %) 3,676 (1602–5876) 

AP Bolzano 110,599 8,893 3.7 % (1.7–5.9 %) 325 (152–523) 

AP Trento 128,631 10,289 4.0 % (1.9–6.4 %) 414 (193–657) 

Veneto 1,186,333 94,959 4.1 % (1.9–6.6 %) 3,936 (1843–6233) 

Friulia Venezia Giulia 324,357 27,181 4.0 % (1.8–6.5 %) 1,100 (500–1764) 

Liguria 437,058 38,693 4.2 % (1.9–6.6 %) 1,606 (753–2543) 

Emilia-Romagna 1,098,680 92,197 4.5 % (2.1–7.1 %) 4,106 (1902–6545) 

Toscana 967,750 81,434 3.8 % (1.8–6.1 %) 3,119 (1459–4951) 

Umbria 230,358 19,727 5.0 % (2.4–7.8 %) 984 (471–1536) 

Marche 388,515 32,872 4.3 % (2.1–6.8 %) 1,426 (679–2237) 

Lazio 1,341,439 106,079 4.8 % (2.3–7.5 %) 5,066 (2415–7944) 

Abruzzo 324,828 26,020 5.2 % (2.5–8.0 %) 1,345 (652–2088) 

Molise 77,275 6,303 3.9 % (1.9–6.1 %) 246 (119–386) 

Campania 1,169,476 81,630 6.0 % (3.0–9.2 %) 4,911 (2463–7470) 

Puglia 942,120 71,298 5.5 % (2.7–8.5 %) 3,955 (1938–6094) 

Basilicata 135,107 10,705 5.4 % (2.5–8.4 %) 575 (269–896) 

Calabria 439,617 33,136 5.8 % (2.8–8.9 %) 1,922 (940–2961) 

Sicilia 1,113,466 81,795 5.2 % (2.5–8.1 %) 4,275 (2068–6643) 

Sardegna 420,835 32,069 5.2 % (2.5–8.1 %) 1,661 (786–2608) 

$ Resident population aged 65 + on 1st January 2024. Downloaded at www.demo.istat.it on April 11 2024. 
§ Estimated using the urbanization level of the resident municipality as a proxy. 
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rofile. Additionally, it will be essential for future studies to investigate

ow the COVID-19 pandemic has impacted the distribution of risk fac-

ors, particularly social isolation, which may have further influenced de-

entia risk trajectories. A further limitation stems from the self-reported

ature of data collection. Self-reported data can introduce biases, as they

annot be validated with objective measures, potentially leading to un-

erestimations or overestimations of certain risk factors. Nevertheless,

t is essential to note that self-reported data have demonstrated robust

onsistency and sensitivity in previous research, making them valuable

or monitoring trends and changes over time [ 34 ]. While this limitation

s inherent in many large-scale epidemiological studies, the strengths of

ur study design, particularly the use of consistent methodologies and

arge, representative samples, help to mitigate these potential biases and

nsure the reliability of our findings. 

.1. PAFs, PIFs and the Italian health policy environment 

In line with data published from a few other European countries

 35 ], the national combined PAF for the 11 modifiable risk factors was

stimated at 39.6 %, underscoring the significant potential for dementia

revention in Italy. Our study identified midlife hypertension and physi-

al inactivity in later life as the most influential factors, collectively con-

ributing to more than 12 % of the combined PAF. This finding is consis-

ent with previous studies from both the European region and globally

 35 ]. Nearly half of the preventable dementia cases were associated with

ardiovascular risk factors, such as hypertension, obesity, diabetes and

hysical inactivity, reinforcing the importance of shared dementia pre-

ention strategies that leverage resources dedicated to heart and brain

ealth initiatives [ 36 ]. For purposes of discussion, it is essential to con-

extualize the national-level data within the framework of the Lancet

ommission findings [ 5 ]. While the overall national PAF closely aligns

ith the figures reported in the 2020 Lancet Commission - the reference

eport for this study, notable discrepancies emerge in the contribution

f individual risk factors (see Table 1 ). The Lancet report attributes 2 %

f dementia cases to hypertension, with a PAF of 2.2 % [ 5 ]. In contrast,

ata derived from the Italian national surveillance systems indicate a

ubstantially higher proportion, with a PAF of 6.5 %. Similarly, alcohol

onsumption represents another notable example: in our study, it was

ssociated with a PAF 10 times lower than that reported by the Lancet
6

ommission [ 5 ]. Moreover, we found that only 2.3 % of dementia cases

n Italy can be linked to hearing loss, which is lower than global esti-

ates [ 5 ]. This lower percentage may be due to differences in the defini-

ion of hearing loss or how the survey was conducted. Since the survey

as performed by phone, it might have indirectly excluded a propor-

ion of individuals with hearing loss. These discrepancies emphasize the

mportance of analyzing national-level data to complement and refine

lobal estimates. They also highlight the critical need for collaborative

fforts in designing and implementing harmonized and sustainable pre-

ention models that account for contextual characteristics and regional

ifferences. 

At the subnational level, the PAFs for most regions aligned with

ational data. However, notable exceptions emerged, especially con-

erning air pollution, where difficulties in defining indicators – such

s the urbanisation level of the municipality – led to significant vari-

tions in PAFs among regions. Additionally, our analysis uncovered

 complicated landscape of regional health policy responses through-

ut Italy. Among the five regions where PAFs for air pollution sur-

assed the national average, only Campania initiated direct population-

evel interventions aimed at this risk factor within dementia preven-

ion strategies, underscoring a crucial gap in public health policy. In

egions like Molise and Friuli Venezia Giulia, where PAFs for depres-

ion and social isolation were below the national average, these risk

actors were addressed through structured interventions targeting other

stablished dementia risk factors, indirectly impacting both depres-

ion and social isolation. For the remaining risk factors, the most fre-

uently observed scenario across regions was that PAFs matched na-

ional data, while population-level interventions targeting dementia ei-

her neglected or indirectly addressed these risk factors. This pattern

eveals the variability in how regions handle dementia risk factors, in-

icating that national guidelines may not be fully suited to regional

ontexts. 

Integrating PAFs with PIFs adds an important dimension to the as-

essment of dementia prevention strategies. A 10 % reduction in the

revalence of the 11 modifiable risk factors would have prevented ap-

roximately 54,495 dementia cases in Italy. At the subnational level,

IFs ranged from 3.7 % in the Autonomous Province of Bolzano to 6.0 %

n Campania, indicating that even regions with lower PAFs could signif-

cantly reduce dementia cases through targeted interventions. This fur-

http://www.demo.istat.it
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her emphasises the importance of tailored, region-specific strategies in

educing dementia incidence across Italy. 

.2. Implications for future policy and research 

The findings from our study highlight the need for a coordinated

nd contextually informed approach to dementia prevention in Italy.

ational-level strategies must account for regional variations in risk fac-

or prevalence and PAFs to ensure practical and equitable interventions.

dditionally, integrating PAFs with PIFs provides policymakers with a

aluable tool to evaluate and prioritize interventions that balance signif-

cant benefits for dementia-specific risk factors with broader effects on

oncommunicable diseases. Special attention should also be dedicated

o monitoring prevention activities, addressing context-specific limita-

ions and opportunities, and building on evaluations of past initiatives

o guide future strategies. These efforts are critical for creating adapt-

ble and practical prevention models that allow for adjusting ongoing

nterventions and planning new measures. 

As demonstrated by this study, national-level analyses of dementia

isk factor prevalence offer a comprehensive perspective while revealing

egional variations in modifiable risk factors, resulting in diverse sce-

arios for avoidable dementia cases. This underscores the importance

f targeted public health interventions tailored to local needs and sup-

orted by robust evaluations of the effectiveness of current strategies,

articularly in regions where policy responses remain indirect or incon-

istent. International partnerships should build on national experiences

o foster harmonized prevention models that address variations in data

ollection methodologies, socio-cultural norms, healthcare infrastruc-

ure, and geographic determinants. By leveraging such collaborations

nd facilitating the exchange of best practices, it is possible to reduce

he global burden of dementia while ensuring that all regions benefit

rom the latest evidence-based strategies. 
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