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State of health and inequalities among Italian regions from
2000 to 2021: a systematic analysis based on the Global
Burden of Disease Study 2021

GBD 2021 Italy Subnational Burden of Disease Collaborators*

Summary

Background Over the past two decades, the Italian National Health Service has been gradually decentralised, with
Italy’s 21 regional governments now responsible for managing their health services. This change, coupled with
austerity measures and a steadily ageing population, has adversely affected universal health coverage and equity,
exacerbating inequalities and regional disparities. This study aimed to analyse time trends and subnational
differences in the burden of disease from 2000 to 2019, and from 2019 to 2021 to capture the effects of the
COVID-19 pandemic.

Methods This study uses estimates for Italy from the Global Burden of Diseases, Injuries, and Risk Factors
Study 2021. We analyse trends and geographical differences in disease burden from 2000 to 2021. Metrics include
life expectancy, health-adjusted life expectancy (HALE), years lived with disability (YLDs), years of life lost (YLLs),
and disability-adjusted life-years (DALYs) observed at national, macroregional, and subnational levels. Percent
changes in rates, with both all-age and age-standardised rates, and 95% uncertainty intervals (95% Uls) are
reported.

Findings Life expectancy at birth in Italy increased from 79-6 years in 2000 to 83-4 years in 2019, dropped to
82-2 years in 2020 due to COVID-19, and recovered slightly to 82-7 years in 2021. HALE was 70-9 years
(95% UI 67-4-73-8) in 2021. Substantial regional disparities were observed: in general, despite higher YLD rates,
northern regions had better health outcomes, with higher life expectancy and HALE and lower YLL rates compared
with southern regions. Overall, the top causes of YLDs were low back pain (1556-5 [1098-5-2080-2]),
falls (926-2 [638-8-1253-8]), and headache disorders (858-0 [173-7-1808-2]). Anxiety and depressive disorders
both had substantial increases in the period from 2019 to 2021 (19-8% and 17-3%, respectively). YLDs for
Alzheimer’s disease and diabetes increased substantially from 2000 to 2019 and 2019 to 2021 (70-6% and 3-0% for
Alzheimer’s disease and 46-8% and 7-9%, respectively for each timepoint). YLL rates declined for ischaemic heart
disease from 2000 (-29-9% in 2019), but increased for Alzheimer’s disease and other dementias (54-5%). DALY
rates decreased overall from 2000 to 2019, but rose again in 2021 due to the COVID-19 pandemic.

Interpretation The study highlights considerable regional disparities in Italy’s health outcomes, driven by
demography, heterogeneous health service quality, and economic inequalities. Addressing the increasing burden
of Alzheimer’s disease, diabetes, and mental health disorders, as well as regional disparities, requires strengthened
preventive measures, equitable health service access, and socioeconomic policies, both at the national and
regional levels.
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Introduction

Over the past two decades, the Italian National Health
Service (NHS) has gone through a process of
regionalisation, leading to increased autonomy in the
management of health services by Italy’s 21 regional
governments (19 regions and two autonomous
provinces [APs]). Consequently, regional governments
are empowered to determine health plans, governance
models, and budget allocations, which are primarily
financed by the national government through taxation.'
Such a configuration, whose origin can be traced to
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2001 with the Title V reform of the Italian Constitution,
was followed by a period characterised by austerity
policies enacted in response to the 2008 economic
crisis, cost-containment measures aimed at reducing
the preexisting fiscal deficit, and a reorganisation of
health services.? Furthermore, influenced by issues of
sustainability,”*® in an era of neoliberal economic
consensus,’ public health services have lacked a timely
response, which has in turn led to families responding
either through out-of-pocket expenditures or by
foregoing treatments. Adequate standards of universal
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Research in context

Evidence before this study

From a search of the literature and the collective expertise of co-
authors we found that the Italian population is among the
oldest globally, with a median age of 48 years and 24% of the
population aged 65 years or older. The total fertility rate has
been below 2-1—the threshold for ensuring generational
replacement—since 1976. The effect of these factors on the
[talian population structure and its epidemiological profile is
substantial, with a gradual rise of the fatal and non-fatal burden
of chronic non-communicable diseases. Italy is also affected by
an unequal distribution of resources among regions, with
northern regions being wealthier than southern ones. This is
reflected in the uneven quality of health-care services and the
different capacities of families to compensate for poor access to
and varying quality of local health-care services. Instead of trying
to reduce the gap among regions, over the past 20 years several
governments have pushed towards increasing regional
autonomy in the management of health-care services. Official
reports have highlighted the underfunding of the public health
service, the shortage of physicians, the increasingly long waiting
lists, and the scarcity of local health services for primary care and
prevention.

Added value of this study

Our Article is based on the Global Burden of Diseases, Injuries,
and Risk Factors 2021 (GBD 2021) subnational estimates for
Italy, which have been released to the public for the first time in
this GBD round. This allowed us to use metrics such as years
lived with disability (YLDs), years of life lost due to premature
mortality (YLLs), and disability-adjusted life-years (DALYs),
coherently linked to life expectancy at birth and health adjusted
life expectancy (HALE), in all-age and age-standardised rates to
evaluate the burden of ageing at the national and regional
level. To the best of our knowledge, this is the most
comprehensive evaluation of regional comparisons of health in
Italy, with and without adjusting for different population
structures in terms of fatal and non-fatal burden. The regional
variations appear to have a substantial effect on population
health. In 2021, the southern and island macroregions showed
a higher fatal burden, both in terms of all-age and age-

health coverage (UHC) are becoming difficult to
maintain. This poses equity issues,”® which couples
with the long-standing economic gap between southern
and northern regions. Between 2000 and 2019, families’
health expenditures grew from 26% to 35% of total
health expenditures, an effect that was mostly
concentrated in the wealthiest regions of the north.” In
terms of UHC, the Italian NHS, once considered
among the best in the world, is no longer in the top
ten according to several global rankings.”" In 2019,
with spending at US$2000 per person per year, and
a UHC Index of 89, Italy ranked 20th globally.”"
Population ageing also constitutes a concern. In 2021,
the total fertility rate (TFR) in Italy was 1-24,*

standardised rates. While the COVID-19 pandemic affected
northern regions more than southern ones in 2020, the north
recovered in 2021, whereas the South and Islands regions
progressively worsened throughout 2020 and 2021. By
comparison, northern regions were more highly affected by the
non-fatal burden as a consequence of their older population
structure. In general, northern regions consistently showed
better health outcomes, characterised by higher life expectancy
and HALE, which reflects the more advanced health-care
systems and lower fatal burden compared with the southern
and island regions. A similar pattern emerges when comparing
females with males: females, with a 4-5 year higher life
expectancy, have a higher non-fatal burden than males. Our
findings offer a unified framework for interpreting the complex
burden of disease across regions, and they provide valuable
confirmation of long-standing questions debated within the
Italian epidemiological field, such as the interplay between
regional socioeconomic inequalities, health-care system
performance, and demographic factors.

Implications of all the available evidence

The economic divide among regions in Italy affects the quality
and capacity of access to health services, which translates into
different profiles of burden across the country. People live
longer, but the stagnation of the non-fatal burden is
disproportionately affecting regions with older populations and
females. Females show a substantially higher life expectancy
than males, but accumulate a higher non-fatal burden due to
chronic conditions such as Alzheimer's disease and diabetes,
which both have risen in the top ten causes of DALYs. The
burden of anxiety disorders has increased in the past 20 years
and even more in 2020 and 2021, while depressive disorders,
whose trend was in a slight reduction, showed a strong increase
in 2020, and has not reached pre-pandemic levels in 2021.
Social policies in support of families are needed to reduce
economic and geographical inequalities and increase trust and
social wellbeing. Health services should be more focused on the
promotion of healthy ageing and the prevention of behavioural
and metabolic risk factors.

considerably below the recognised minimum threshold
of 2-1required to guarantee generational replacement.”
With more than 24% of the population aged 65 years
and older and a median age of 48 years, Italy is the
second oldest country in the world after Japan.' This
implies further increases in the burden of disease and
complexity of illnesses, with a projected rise in the
number of people living with long-term comorbidities.

Further concerns come from increasing privatisation,
especially for secondary, tertiary, and long-term care,”
alongside stagnating economic growth,” rising income
inequality,” and unhealthy lifestyles.”

In this context, the first-ever release of the Global Burden
of Diseases, Injuries, and Risk Factors (GBD) estimation
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for the Italian regions provides an excellent opportunity for
an in-depth examination of the regional burden of diseases
and the utility of modelled data within the GBD study 2021
(GBD 2021). GBD 2021 subnational estimates for Italy are
available from 1990 to 2021. However, our analyses focus
on the period from 2000 to 2021 to assess the effect of
the 2001 constitutional reform and the subsequent cost-
containment measures and reorganisation of health
services. This study aims to analyse temporal trends and
geographical differences in the burden of disease at the
subnational level from 2000 to 2019 to capture long-term
trends, and from 2019 to 2021 to provide a focused analysis
of the COVID-19 pandemic years.

The manuscript was prepared following the GBD
Protocol and within the framework of the GBD
Collaborator Network.

Methods

Study design and unit of analysis

Italy is the fifth-largest data contributor to the GBD

Study, with 3409 sources including essential registration

systems, national surveys, registries, and administrative

data. All sources used to generate GBD estimates are

listed in the Global Health Data Exchange repository.”
GBD analyses adhere to the GATHER standards.”

A detailed description of methods used in GBD 2021 is

provided in the capstone papers.?*

Data analysis
We used five metrics to evaluate the burden of disease in
the present analyses: life expectancy at birth, health-
adjusted life expectancy (HALE), years lived with
disability (YLDs), years of life lost (YLLs), and disability-
adjusted life-years (DALYs). YLDs, YLLs, and DALYs
were reported as all-age and age-standardised rates per
100000 people, accompanied by 95% uncertainty
intervals (Uls). Uls were obtained for each metric using
the 25th and 75th ordered values from a 1000-draw
posterior distribution. Age-standardised rates were
calculated using the GBD standard population structure.

Estimates for Italy were presented at the national level,
for five macroregions (ie, Northwest, Northeast, Centre,
South, and Islands), and 21 subnational locations
(ie, 19 regions and two autonomous provinces), following
the Nomenclature des Unités Territoriales Statistiques
(NUTS-1 and NUTS-2).* The Northwest macroregion
included Piemonte, Valle d’Aosta, Liguria, and Lombardia
(Lombardy); the Northeast included the AP of Bolzano,
the AP of Trento, Veneto, Friuli-Venezia Giulia, and
Emilia-Romagna; the Centre included Toscana (Tuscany),
Marche, Umbria, and Lazio; the South included Abruzzo,
Molise, Campania, Puglia, Basilicata, and Calabria; and
the Islands comprised Sicilia (Sicily) and Sardegna
(Sardinia).

Trends of life expectancy, HALE, all-cause YLD, and
all-cause YLL rates between 2000 and 2021 were reported
separately for males and females. Health trends were
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analysed from 2000 up to 2019 to provide an unaltered
view of the pre-pandemic burden of disease. Changes
from 2019 to 2021 were calculated to capture what
occurred during the COVID-19 outbreak.

The 20 leading third-level causes of YLDs, YLLs, and
DALYs were ranked from 2000 to 2019 and from
2019 to 2021 to evaluate changes in the national burden
before and after the COVID-19 pandemic and to assess
the impact of COVID-19. Of these 20 causes, the
ten leading causes in 2019 and their burdens were also
reported by macroregion and region to facilitate the
identification of subnational patterns. Percent changes in
rates were calculated from 2000 to 2019 and then from
2019 to 2021. As a complement to the analysis of GBD
2021 estimates, we considered the percentage of family
health expenditures from 2000 to 2019 over the total
health expenditure, from the Health for All database.
These data are relevant to show, in a presumably
universal health-care system, if and how families are
compensating for shortages in the system itself, and
whether the compensation rate changed over time.

Statistical analysis

The overall analysis followed two paths: first, the
assessment of the actual burden of disease through
all-age rates, which allowed for the assessment of the
burden of disease without taking into account the effect
of different population structures in different regions;
and second, the comparison of health status across years,
regions, and macroregions using age-standardised rates,
which allowed comparisons to be drawn across all
regions as though they all had the same age structure.

Role of the funding source

The funder of this study had no role in study design, data
collection, data analysis, data interpretation, the writing
of the report, or the decision to submit the manuscript
for publication.

Results

Life expectancy and health-adjusted life expectancy

In Italy, life expectancy at birth increased from
79-6 years in 2000 to 83-4 years in 2019. It dropped to
82-2 years in 2020 and increased slightly in 2021
(82-7 years), but did not reach the pre-pandemic values.
Females had a higher life expectancy than males at all
timepoints. Between 2000 and 2021, life expectancy
increased from 76-5 years to 80-3 years for males and
from 82-4 years to 84-9 years for females (figure 1). The
greatest improvements were due to reductions in the
fatal burden of neoplasms (adding 1-0 year to life
expectancy) and ischaemic heart disease ([IHD]
adding 0-9 years), while COVID-19 entailed a 0-9 year
reduction in life expectancy (figure 2). The Northeast
(@ 4-4 year increase) had the greatest increases
in life expectancy, followed by the Northwest
(a 4-3 year increase).

For the Health for All database
see https://gateway.euro.who.

int/en/datasets/european-
health-for-all-database/
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Figure 1: Trends of LE by region and macroregions in Italy for females (A) and males (B) between 2000 and 2021
Estimates are reported with 95% Uls. AP=Autonomous Province. Ul=uncertainty interval.

Overall, HALE increased from 68.5 years
(95% UT 65-2-71-3) in 2000 to 70-9 years (67-4-73-8)
in 2021 (appendix 2 p 2). In 2021, females and males
couldexpecttolivein good healthfor71-4years (67 5-74-8)
and 70-2 years (67-3-72-7), respectively. However, the
steepest gain between 2000 and 2021 was found in males
(3-1 years vs 1-6 years for females), highlighting a trend
towards the reduction in sex-based differences. Marked

differences were found among geographical areas, with
northern regions reaching higher HALE values than the
South and island macroregions (appendix 2 p 2). In 2020,
due to COVID-19, HALE fell to 70-7 years (67-3-73-6),
leading to a loss of 1-0 year of life expectancy compared
to 2019, with the Northwest having the largest decrease
(1-7 years). In 2021, the Northwest, Northeast, and
Centre macroregions all saw improvements towards
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Figure 2: Percentage change in life expectancy at birth by cause of death and region between 2000 and 2021
AP=Autonomous Province. NCDs=non-communicable diseases. CKD=chronic kidney disease. IPV=interpersonal violence. LRIs=lower respiratory infections.

pre-pandemic values, while HALE continued to decrease
in the South.

Years lived with disability

In Italy, all-age YLD rates slightly increased from 13839-8
in 2000 to 14508-0 in 2019, showing a steeper increase
in 2020 and 2021 (148928 and 15056-0, respectively). In
general, YLD rates were always higher for females when
compared with males, and lower in the South and Island
macroregions compared with the Northeast, Northwest,
and Centre regions. In particular, Liguria, the region with
the oldest population in the country, showed the highest
all-age YLD rates over the whole period for both sexes
(appendix 2 p 3).

Overall, the three leading causes of all-age YLD rates in
2019 were low back pain (1556-5[95% UI 1098 - 5-2080- 2]),
falls (926-2 [638-8-1253-8]), and headache disorders
(858-0[173-7-1808-2)), with the same ranking in 2000 and
2019 (figure 3 and appendix 2 p 4).
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Sex differences were observed in the ranking of non-fatal
burden of disease causes (appendix 2 pp 5-6). Low back
pain was the primary cause for both males and females in
both 2000 and 2021. However, males had more falls and
age-related hearing loss, while females were more affected
by headaches and depressive disorders.

In general, a sharp peak in the non-fatal burden of
mental disorders (depressive and anxiety disorders) was
found in all macroregions during the 2 years of the
COVID-19 pandemic; overall there was an increase of
17-3% for depressive disorders and 19-8% for anxiety
disorders from 2019 to 2021 (figure 3).

When age standardisation was applied, less inter-
regional variability emerged in terms of all-cause YLDs,
with the highest burden faced by the Northeast (appendix 2
p 7). Although the top three causes of age-standardised
YLDs were the same over time (ie, low back pain, headache
disorders, and depressive disorders), their burden slightly
decreased in 2019 compared to 2000 (appendix 2 p 8).
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Rank | Cause YLD rate (95% Ul) Change from | Change from | Rank | Cause YLD rate (95% Ul) Change from | Change from |
2019 2000t0 2019 2019t02021 2019 2000 to 2019 2019t0 2021
Italy Centre
1 | Low back pain 15565 (1098:5-2080-2) 6-6% 2:3% 1 | Low back pain 1567-8 (1109-5-2111-1) 4-5% 2-7%
2 | Falls 926-2 (638-8-1253-8) 0-0% 13% 2 | Falls 944-4 (652-5-1280-4) ~2-4% 1.5%
3 | Headache disorders 858-0 (173-7-1808-2) -4-6% -4-8% 3 | Headache disorders 854-2 (174-4-1796-4) -47% -5-2%
4 | Depressive disorders 795-3 (546-8-1092-3) 71% 17-3% 4 | Depressive disorders 821.9 (563-4-1133.9) -10-5% 16-9%
5 | Age-related hearing loss 7032 (4993-961-2) 6-1% 2-4% 5 | Age-related hearing loss 723-4 (514-5-989.0) 21-4% 2:3%
6 | Anxiety disorders 6783 (468-1-914-1) 9-3% 19-8% 6 | Anxiety disorders 686-6 (479:0-926-3) 6-6% 19-2%
7 | Diabetes mellitus 622-1(437-0-872-8) 46-8% 7-9% 7 | Diabetes mellitus 586-2 (411-4-814-7) 432% 7-6%
8 | Osteoarthritis 534-6 (258-7-1072-8) 32:8% 2:9% 8 | Osteoarthritis 536-9 (260-6-1089-1) 277% 27%
9 | Other musculoskeletal 507-7 (338:6-723-6) 23-4% 51% 9 | Other musculoskeletal 509-1(340-9-724-4) 19-6% 5:2%
10 | Alzheimer 486-1(331:0-648-6) 70-6% 3-0% 10 | Alzheimer 4891 (333-4-652-2) 65-9% 31%
Northwest South
1 | Low back pain 1592-4 (1128-6-2114) 4-3% 1.9% 1 | Low back pain 1501-3 (1055-6-2019:5) 11-5% 2:5%
2 | Falls 1004-3 (691-8-1362-3) -4-1% 1-0% 2 | Falls 877-2 (600-5-1194-0) 11-8% 1.7%
3 | Headache disorders 864-2 (175:4-1829-8) -6-0% -41% 3 | Headache disorders 8654 (1711-1826-3) -32% -5-2%
4 | Age-related hearing loss 7347 (523-8-1006-4) 24-9% 1.9% 4 | Depressive disorders 726-1 (501-3-990-9) -5-6% 17-6%
5 | Depressive disorders 729-6 (503-3-998-8) -10-0% 17-7% 5 | Anxiety disorders 688.5 (471-8-921-8) 10-5% 20-5%
6 | Anxiety disorders 6789 (464-7-915-5) 9-6% 20-0% 6 | Age-related hearing loss 653-1 (461.0-897-0) 33:7% 3-0%
7 | Osteoarthritis 558-1(269-5-1123-7) 29-2% 2:-4% 7 | Diabetes mellitus 651 (454-8-905-8) 57-5% 8-8%
8 | Alzheimer 525-2 (358:8-702-5) 69-4% 27% 8 | Other musculoskeletal 504-1(338:3-717-4) 26-6% 52%
9 | Other musculoskeletal 513-7 (340-9-734-1) 223% 4-8% 9 | Osteoarthritis 490-7 (236:9-984-6) 44-5% 3-6%
10 | Diabetes mellitus 455-6 (315-9-646-8) 26-1% 5:9% 10 | Neck pain 4361 (289-1-617) 11-1% 0-7%
Northeast Islands
1 | Low back pain 1584-8 (1118-6-2110-1) 35% 21% 1 | Low back pain 1515-2 (1067-8-2034-9) 10-9% 2:5%
2 | Falls 992-8 (684-0-1346-6) -2:9% 11% 2 | Diabetes mellitus 1022-1(705-1-1391-2) 65-1% 8-0%
3 | Depressive disorders 964-5 (657-2-1324-4) -4-7% 16:5% 3 | Headache disorders 819 (174-1-1715-1) 37% -51%
4 | Headache disorders 866-8 (172:6-18372) | -51% -4-6% 4 | Depressive disorders 751-1(517-9-1035-4) -4-6% 18-1%
5 | Age-related hearing loss 717-8 (511-2-979-0) 19-8% 2-0% 5 | Falls 690-2 (475-5-936-1) -5-2% 1-8%
6 | Anxiety disorders 6773 (467-5-911.9) 10-3% 18-4% 6 | Age-related hearing loss 670-3 (474-9-916-9) 32:6% 33%
7 | Diabetes mellitus 624-9 (442.7-8655) | 49-2% 9-0% 7 | Anxiety disorders 642-7 (445-3-871) 8-9% 21-3%
8 | Osteoarthritis 569-8 (276-0-11483) | 24-5% 2:6% 8 | Other musculoskeletal 538-0 (360:7-759-8) 30:1% 52%
9 | Alzheimer 529-4 (3612-706-3) | 57:6% 21% 9 | Osteoarthritis 503-2 (243:7-1014-7) 437% 3-5%
10 | Other musculoskeletal 485-1(319-5-701-9) 21-0% 52% 10 | Alzheimer 470-6 (323-631-1) 77-4% 3-8%
[CINCDs [CJCMNNDs [JlInjuries

Figure 3: Ten leading causes of all-age YLDs in 2019 in Italy and the five macroregions between 2000 and 2021
Rates are expressed per 100 000 people. Changes indicate the YLD rate change in percent. Alzheimer=Alzheimer’s disease and other dementias. CMNNDs=communicable, maternal, neonatal, and
nutritional disorders. NCDs=non-communicable diseases. Ul=uncertainty interval. YLD=years lived with disability.
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Stratifying by sex (appendix 2 pp 9-10), in females, anxiety
disorders rose from the fifth position in 2000 to the
third position in 2019. Overall, standardisation further
highlighted the increasing burden of mental disorders in
all macroregions (appendix 2 p 11). Results by region are
reported in appendix 2 (pp 12-27).

Years of life lost

For the all-age all-cause YLL rates per 100000 people in
the 21 Ttalian regions and autonomous provinces from
2000 to 2021 (appendix 2 p 28), Liguria, the region with
the oldest population, showed the highest fatal burden of
YLLs for both males and females.

IHD caused the largest overall YLL rate in Italy in
both 2000 and 2019, but with a declining trend over
time (-29-9% in 2019; figure 4, appendix 2 p 29). The
highest increase was found for Alzheimer’s disease and
other dementias (54-5%), rising from 763-1 (95% UI
195-7-1957-0) in 2000 to 1179 -3 (319-0-2907 - 4) in 2019.

In 2019, the top three causes of YLLs for
males were IHD (2307-6 [95% UI 2120-9-2409-8]),

lung cancer (1662-8 [1554-4-1740-2]), and stroke
(1202-5 [1081-4-1271-4]); these three leading causes
remained unchanged from 2000, despite their
decreasing burden (appendix 2 p 30). The three leading
causes of YLLs for females in 2019 were Alzheimer’s
disease and other dementias (1606-6 [450-5-3807-2]),
IHD  (1480-4  [1155-7-1657-9]), and  stroke
(1329-1 [1038-4-1493-4]; appendix 2 p 31). In 2000,
Alzheimer’s disease was the fourth leading cause of
YLL for females, with IHD first and stroke second.
Breast cancer moved from the third to the fourth
position, with a decrease of 12-6%.

In the five macroregions, YLL rankings were dominated
by cardiovascular diseases, neurological disorders, and
cancers, while diabetes appeared among the first
ten causes in all macroregions except the Northwest
(figure 4).

Comparing all-age with age-standardised YLL rates
(figure 5), the effect of all-age YLLs is greater in the
regions with an older population (Liguria, Molise, and
Friuli-Venezia Giulia), while southern regions appear to
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Rank | Cause YLL rate (95% Ul) Change from | Change from | Rank | Cause YLL rate (95% Ul) Change from | Change from |
2019 2000 to0 2019 2019 to 2021 2019 2000to0 2019 2019 to 2021
Italy Centre
1 |lIschaemic heart disease 1882-8 (1622:4-2019-4) | -29-9% 11% 1 |Ischaemic heart disease 1792-3 (1528-6-19313) | -34-9% -0-8%
2 | Stroke 1267-5(1062-1-1381-6) | —27-5% 0-8% 2 |stroke 1318-8 (1085:7-1453) -25-5% —0-9%
3 | Alzheimer 1179-3 (319-:0-2907-4) 54-5% 0-5% 3 | Alzheimer 12736 (350-9-3106-9) 52:4% -0-3%
4 | Lung cancer 1170-6 (1074-5-1227-2) | -14-3% -0-4% 4 |Lung cancer 1260-4 (1141-4-1351-7) | -207% -0-9%
5 | Colorectal cancer 6657 (595-6-712-4) -6-0% -0-1% 5 | Colorectal cancer 680-5 (599-4-747-1) -13-9% -0-8%
6 | Hypertensive heart disease| 595-4 (481-1-659-2) 46-0% 1-2% 6 |COPD 570-2 (473-621-2) 14-4% 0-8%
7 | copp 581-4 (493-4-630-1) 12.5% 1-8% 7 |Breast cancer 516-2 (445-1-564-8) -20-2% -2:3%
8 | Breast cancer 493-8 (437-5-528-9) -12-6% -21% 8 |Hypertensive heart disease | 488-1 (389-0-546-5) 41-6% -1-2%
9 | Diabetes mellitus 4485 (386-1-481-7) -13-4% 1-5% 9 | Pancreatic cancer 4855 (430-5-523-6) 15-6% -0-5%
10 | Pancreatic cancer 4422 (397-6-471-3) 21-5% -0-1% 10 |Stomach cancer 372:2 (330-2-403-9) -33:2% -21%
Northwest South
1 |Ischaemic heart disease 10881 (774-9-1456-8) | -39-9% -13% 1 |Ischaemic heart disease 1069-5 (764-2-1440-6) -32:9% 13%
2 |Alzheimer 840-4 (1353-1808-8) | 40-9% -03% 2 [stroke 825.6 (136-7-1768-6) | -30-5% 0-5%
3 |Lung cancer 8037 (545-5-1116-6) | -26-8% -4-0% 3 |Lung cancer 680-7 (463-4-934) -14-4% -0-9%
4 |Stroke 655-7 (456-7-899-7) -27-7% -1-2% 4 | Alzheimer 662-1(457-4-9105) 50-2% 0-3%
5 |Colorectal cancer 620-9 (420-1-867-3) -18:7% -33% 5 | Colorectal cancer 563-0 (383-6-774-7) -14-4% -0-7%
6 |Hypertensive heart disease |  382-7 (271-3-535-4) 43-9% -0-6% 6 |COPD 389-1(271-9-541-4) 151% 11%
7 |Pancreatic cancer 367-3 (247-3-524-8) 10-8% -33% 7 |Hypertensive heart disease |  383-3 (257-6-543-1) 46-9% 12%
8 |COPD 3343 (232-459-8) 0-3% -0-2% 8 | Breast cancer 3346 (232:1-461-8) -132% -3-1%
9 |Breast cancer 3314 (2341-463-7) -212% -5-5% 9 | Pancreatic cancer 3279 (216-7-471-8) 15-9% -0-6%
10 |Diabetes mellitus 326-9 (215:0-471-7) -6-9% -1-4% 10 |Diabetes mellitus 3087 (213-7-433-8) -18-4% 0-8%
Northeast Islands
1 [Ischaemic heart disease 2052-4 (1793-7-2198-7) | -15-2% 3-3% 1 |Ischaemic heart disease 18773 (1634-7-2016-7) | -22-1% 41%
2 [Stroke 12479 (1068-6-13520) | -26-8% 2:8% 2 |stroke 14761 (1238-3-1616-4) | -26-8% 4.0%
3 |Lung cancer 1090-6 (1013-2-1153-2) -0-8% 2:-4% 3 | Alzheimer 1157-8 (307-8-2817-4) 65-0% 1.1%
4 |Alzheimer 10011 (266-3-2491-3) 69:7% 2:2% 4 |Lung cancer 1125-2 (1026-6-1210-0) 5-2% 2-6%
5 |Hypertensive heart disease | 7625 (624-8-836-2) 531% 3:0% 5 |Hypertensive heart disease |  713-6 (582-4-796-8) 46-6% 4-2%
6 |COPD 6620 (572:5-714-5) 16:1% 3-5% 6 |Colorectal cancer 711-8 (630-4-785-3) 16-8% 2:9%
7 |Colorectal cancer 641-0 (576-4-695-8) 17-2% 2:4% 7 |COPD 6287 (538:9-684-9) 18:3% 4-4%
8 |Diabetes mellitus 591-4 (514-8-637-3) —72% 3-4% 8 | Diabetes mellitus 587-8 (501:7-640-6) -14-0% 3-8%
9 |Breast cancer 479-8 (432:0-514-5) 2:0% 03% 9 |Breast cancer 519-3 (460-2-562-8) -27% 11%
10 |Cirrhosis and other CLDs 4427 (411-4-464-8) -40-3% 0-4% 10 | Chronic kidney disease 4833 (399:3-540-7) 54-0% 4.7%
[CINCDs [CJCMNNDs  [Jinjuries

Figure 4: Ten leading causes of all-age YLLs in 2019 in Italy and the five macroregions between 2000 and 2021
Rates are expressed per 100 000 people. Changes indicate the YLL rate change in percent. Alzheimer=Alzheimer’s disease and other dementias. COPD=chronic obstructive pulmonary disease.

CLDs=chronic liver diseases. CMNNDs=communicable, maternal, neonatal, and nutritional disorders. NCDs=non-communicable diseases. Ul=uncertainty interval. YLL=years of life lost.

be more affected by premature mortality when YLLs are
standardised by age.

Age-standardised YLL rates show that the highest fatal
burden is faced by the South and Island macroregions
(appendix 2 p 32), with IHD as the primary cause of YLLs
in both 2000 and 2019 (1446-2 [95% UI 1330-0-1504-2]
and 729-9 [652-6-771-2], respectively; appendix 2 p 33).
With age standardisation, the three leading causes of
fatal burden for males remained unchanged, while breast
cancer emerged as the primary cause of YLLs for females
in 2019 (appendix 2 pp 34-35).

In all macroregions, age-standardised YLL rates for the
ten leading causes declined, with most having
considerable decreases from 2000 to 2019, including
during the COVID-19 pandemic (appendix 2 p 36).
Results by region are reported in appendix 2 (pp 37-52).

Disability-adjusted life-years

From 2000 to 2019, all-age DALY rates decreased in most
regions, with the largest drop in Valle d’Aosta (-12-3%
[-14-7% for males and —9-0% for females]). However,
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regions in the South and Islands showed slightly
increasing or stable DALY rates (appendix 2 p 53). Most
regions showed a descending trend from 2000 to 2010,
followed by a flattening of the curves, more pronounced
in the female population and in the South and Islands.
The trend further worsed around 2015. The overall
decrease in DALYs was mainly attributable to a reduction
in the fatal burden of disease, as YLDs remained relatively
constant over time. However, the COVID-19 pandemic led
to increasing YLLs in 2021.

IHD was the highest cause of DALY burden in
both 2000 and 2019, despite a declining trend (-29-0%;
DALY rates of 2783-5 [95% UI 2542-2 to 2911-2]
in 2000 vs 1975-7 [1717-0 to 2118-7] in 2019; appendix 2
pp 54-55). The highest increase was found for
the burden of Alzheimer’s disease and other
dementias (58-9%), rising from the sixth cause of
DALYs in 2000 (1048-1 [481-8 to 2231-5]) to the second
cause in 2019 (1665-4 [789-0 to 3382-9]). Road
injuries fell from the seventh position in 2000
(9644 [888-0 to 1059-4]) to the 23rd position in 2019
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1.Piemonte 2.Valled'Aosta 3.Lombardia 4.APTrento 5.APBolzano 6.Veneto 7. Friuli-Venezia Giulia
8.Liguria  9.Emilia-Romagna  10.Toscana 11.Umbria 12.Marche 13.lazio 14.Abruzzo 15. Molise
16.Campania  17.Puglia  18.Basilicata 19.Calabria  20.Sicilia  21. Sardegna

All ages

Age-standardised

YLL rate YLL rate

14000 16000 18000 20000 7000 8000 9000

Figure 5: All-age versus age-standardised YLL rates in Italy by region, 2021
Rates are expressed per 100 000 people. Regions and APs are numbered following the classification provided by
the National Institute of Statistics. AP=autonomous province. YLL=years of life lost.

(411-7 [365-4 to 466-6]), showing the highest decrease
over time (-57-3%).

The first three causes for males were the same in both
2000 and 2019, with DALYs in 2019 of the top causes
decreasing since 2000 (in 2019, IHD 2420-2 [95% UI
2233-5-2537-6], lung cancer 16847 [1572-4-1765-0]), and
stroke 1383 -5 [1262-6-1474-6]; appendix 2 p 56). Although
the top three positions in the ranking remained
unchanged, substantial improvements occurred over time.
In 2019, the leading cause of DALYs for females was
Alzheimer’s disease (2265-5 [1084-1-4481-7]), rising from
the fourth position in 2000 (57-1%). Low back pain was the
second largest cause (18020 [1283-1-2398.- 5]), followed by
IHD (1554-6 [1228-7-1734-8]; appendix 2 p 57).

After the COVID-19 pandemic Italy had trend reversals
for some DALY rates (appendix 2 p 54). For example, the
burden of depressive disorders declined by 7-1% between
2000 and 2019, but increased steeply in 2021 (17-3%; the
largest reversal of the top ten causes of all-age DALYs).
The burden of diabetes increased substantially over time,
following different rates of change across the
five macroregions. The Island and South macroregions
had the highest DALY rates due to diabetes both
in 2000 (1302-6 [95% UI 1111-2-1531-1] and
1050-5  [917-4-1215-1],  respectively) and 2019
(1242-4 [1045-7-1596-9] and 1609-9 [1299-2-1981-8],
respectively), with higher rates of increase from 2000 to
2019 when compared with Italy as a whole (23-6% for the
Islands and 18- 3% for the South vs 13 -7% for Italy overall).
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When age standardisation was applied, the progressive
decline of the fatal burden and the stability of YLDs
emerged most clearly, as YLLs constituted less than 50%
of DALYs in all regions in both 2019 and 2021 (appendix 2
p 58). In terms of age-standardised DALY rates, the
burden affected the South and Island macroregions more
than the Northeast, Northwest, and Centre.

In 2019, the primary cause of age-standardised DALYs in
Italy was low back pain (1074-1[95% UI 765-3 to 1443-7]),
followed by headache disorders (826-6 [135-7 to 1770-0])
and IHD (769-8 [692-7 to 816-5]; appendix 2 p 59). The
sharpest decline between 2000 and 2019 was found for the
burden of road injuries (-60-1%). In terms of age-
standardised DALY rates, the burden of Alzheimer’s
disease and other dementias was largely stable over time.
Age-standardised DALY rates for other musculoskeletal
disorders increased the most (15-8%), from 345.7
(237-5 to 488-2) in 2000 to 400-2 (275-3 to 558-0) in 2019.

The 20 leading causes of age-standardised DALYs for
males and females, respectively, in 2000 and 2019 are
shown in appendix 2 (pp 60-61). Low back pain was the
leading cause of age-standardised burden in all
macroregions. The Islands had the lowest age-
standardised burden of headache disorders, falls, and
lung cancer, and the highest age-standardised burden due
to diabetes and stroke (appendix 2 p 62). The South has
the lowest age-standardised burden of stroke and the
highest age-standardised burden of IHD. Depressive
disorders were highest in the Northeast. Anxiety and
depressive disorders moved up the overall ranking, with
a very high peak during the COVID-19 pandemic. The
Northwest was the only region without diabetes in the first
ten causes of age-standardised DALYs, but had the highest
age-standardised burden of headache disorders, together
with the Northeast. Results by region are reported in
appendix 2 (pp 63-78).

Family health expenditure

The percentage of per capita family health expenditure
rose from 2000 to 2019 for all regions and macroregions
(appendix 2 p 79). The trends show a steeper increase
between 2007 and 2009, with a peak in 2011 and
a flattening trend since then. Wealthier macroregions,
such as the Northeast and Northwest, show higher
percentage expenditures than the South and Islands
throughout the entire period.

Discussion

The findings from the GBD 2021 study show substantial
health heterogeneities in Italy and among Italian regions
in life expectancy, HALE, YLDs, and YLLs.

Life expectancy and HALE

From 2000 to 2019, Italy saw an overall increase in LE,
which decreased in 2020 due to the COVID-19 pandemic,
and only partly recovered in 2021. However, the country’s
demographic challenges stem primarily from an ageing
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population, further exacerbated by a persistently low TFR,
which has remained well below the replacement level
of 2-1 since 1976; and rising dependency ratios, rather than
from fluctuations in life expectancy. The overall increase in
life expectancy was mainly due to the reductions in YLL
rates from neoplasms, IHD, stroke, and transport injuries.
For neoplasms, reductions in YLL rates might be attributed
to advancements in early detection and treatment
strategies. Screening programmes could also have
increased the likelihood of early detection and treatment of
cancers, particularly breast, cervical, and colorectal
cancers.”” Additionally, a considerable positive effect on
life expectancy came from public health interventions
targeting cancer risk factors (eg, smoking cessation
programmes, reduction in occupational and environ-
mental carcinogens, and infection control [ie, human
papillomavirus vaccination]).”* For IHD and stroke, the
reduction of the burden of behavioural and metabolic risk
factors, and the improvement of preventive measures and
pharmacological solutions, all had crucial roles. Transport
injury-driven mortality was reduced due to a combination
of improved road safety measures and vehicular safety
devices, first aid interventions, and post-injury physio-
therapy and rehabilitation, and alcohol-related policies,
such as the enforcement of blood alcohol limits and public
awareness initiatives, which had a crucial role in reducing
alcohol-impaired driving. However, the positive increase in
life expectancy is counterbalanced by the increase in the
YLLs rate for Alzheimer’s disease and other dementias as
a consequence of population ageing." In addition, coverage
of screening programs and quality of treatment is not
homogeneous throughout the country, and is associated
with higher levels of premature mortality in the less
economically resourced southern regions.”

Regional analysis of life expectancy reveals that several
southern regions are worse off than their northern
counterparts. This geographical gradient, well reported
in the literature,” is also evident in HALE, indicating
that not only do individuals in the Northern and Centre
regions live longer, but they also enjoy more years in
good health compared to those in the South and Islands.
The sex gap in life expectancy has narrowed, yet
a 4.5 year difference still exists in favour of women.
HALE showed faster growth in males than in females,
although a gap of 1-3 years was still present in 2021.

Years lived with disability

YLD rates have steadily increased from 2000 to 2021,
particularly post-pandemic, driven primarily by non-fatal
conditions such as low back pain, falls, and headache
disorders. Mental health disorders, including anxiety
and depression, have surged in prevalence, particularly
in the aftermath of COVID-19. Sex differences are
prominent, with women experiencing higher YLD rates
as a consequence of a greater burden of mental health
conditions. Regional disparities are stark, with the
highest YLD rates in Liguria and in the Northeast as
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a consequence of an older population structure.
Additionally, behavioural and metabolic risk factors—
such as smoking, high BMI, and hypertension—
contribute to these disparities, as the risk factors are
unevenly distributed across regions and influence both
non-fatal and fatal disease burden.

Years of life lost

The fatal burden of disease, as reflected in all-age YLL
rates, has shown a general decline due to decreases in
mortality from IHD disease and, in men, from lung
cancer. However, Alzheimer’s disease and other
dementias have substantially increased across the entire
country. Liguria is the region with the highest all-age
rates for stroke, lung cancer, and Alzheimer’s disease,
while Molise has the highest rates due to IHD. Liguria
and Molise have, on average, the oldest population in
Italy. By contrast, the South and Islands macroregions,
particularly Campania, Sicilia, and Calabria, showed
higher rates of age-standardised YLLs. Campania has the
highest age-standardised YLL rates for IHD, lung cancer,
and Alzheimer’s disease, and is joint with Sicilia for
stroke. Campania and Sicilia are among the regions with
the lowest median population age, and these high rates
of age-standardised YLLs reveal how the burden can also
be affected by the quality of health services in these
southern regions with comparatively lower monetary
resources. Austerity policies introduced in response to
the 2008 economic crisis led to cost-containment
measures and service reorganisation within the Italian
NHS.? Ten regions (Abruzzo, Calabria, Campania, Lazio,
Liguria, Molise, Piemonte, Puglia, Sardegna, and Sicilia),
seven of which are in the South and Islands, also faced
additional repayment plans to restore financial stability,
further reducing available expenditures. These measures,
coupled with increasing privatisation, particularly in
secondary, tertiary, and long-term care, exacerbated the
disparities, leaving some regions struggling to deliver
equitable health care.

Disability-adjusted life-years

DALY rates have decreased in northern regions but
remained stable or slightly increased in the South and
Island regions. A flattening trend can also be noticed
since 2010. The reduction in fatal burdens has been more
pronounced than in non-fatal burdens, meaning that
a longer life expectancy is not translating into healthy
ageing. The COVID-19 pandemic reversed some of these
gains, leading to an overall increase in DALY rates in 2021.

Main findings

Our findings highlight substantial regional differences
in health outcomes, driven by a combination of
demographic factors, health-care service quality, and
socioeconomic inequalities. Overall, northern regions
consistently show better outcomes in terms of LE, HALE,
and YLLs, which can be partially attributed to more
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advanced health-care systems and greater resource
allocation. Conversely, southern regions face higher age-
standardised YLLs and DALYs, reflecting systemic
challenges in health care access and quality.

Our findings carry important implications for public
health policy and practice in Italy, emphasising the
persistent sex disparities in life expectancy and HALE and
relevant geographical and sociodemographic differences.
These disparities reflect the uneven distribution of
socioeconomic resources, health care quality, and
demographic patterns with varying degrees of population
ageing among regions. Moreover, the long-standing divide
between northern and southern regions could become
even greater if the constitutional reform on differentiated
autonomy is adopted. This reform, which would enhance
regional financial autonomy, risks enabling wealthier
regions to maintain adequate health services, while
economically disadvantaged regions could face further
challenges. In addition, the increasing privatisation of the
Italian NHS, endorsed by the Italian Antitrust Authority,
poses challenges to UHC. While promoting the growth of
the private sector, this approach further hinders the
equitable provision of high-quality health services and
equal access to treatments, especially in regions already
struggling with resource constraints.***

Efforts to promote healthy ageing, prevent chronic
diseases, and improve access to health-care services
should be prioritised to sustain the improvements in life
expectancy and enhance overall wellbeing. Healthy
ageing should be promoted by implementing active-
ageing policies, such as geriatric care services, social
inclusion, mental wellbeing policies, and providing
support to caregivers.”

Additionally, the increasing burden of disability,
particularly musculoskeletal ~disorders, calls for
comprehensive strategies to promote physical activity
and a healthy diet, prevent injuries, and provide adequate
rehabilitation services. Strengthening primary care and
community-based initiatives can facilitate early detection
and management of chronic conditions, thereby reducing
the effects of disability.

The cost of disability in a population should be reduced
with strong, empirically-driven preventive health policies.
Interventions aimed at reducing the burden of disease
in the Italian population are needed, alongside
an investment in human capital. The rising burden of
mental health disorders, exacerbated by the pandemic,
highlights the need for robust mental health services.
Expanding access to mental health care, reducing stigma,
and integrating mental health services into primary health
care can address the growing mental health crisis.*
Moreover, the implementation of real-time surveillance
systems is crucial to enable timely monitoring and
intervention, providing actionable insights to guide public
health strategies and improve mental health outcomes.

To reduce sex disparities, the specific health needs of
males and females must be addressed through targeted

interventions.” The regional data made available by the
GBD 21 study can have a relevant role, allowing the
identification of causes of disease and risk factors
stratified by sex.

To overcome the geographical gradient in outcomes,
the quality of health care and access to social and health
services should be guaranteed universally. The quality of
health care services should be made uniform between
the different Italian regions, and regions with lower
gross domestic product and a higher proportion of
families for whom economic costs are the main obstacle
to accessing health services, such as in southern Italy,
should adopt policies for reducing such barriers.

The difficulty in compensating for the insufficient
health-care services with out-of-pocket expenditures is
particularly evident in families living in the South and
Island regions, which tend to give up medical treatment
(in less wealthy areas of the country, more families
cannot afford to compensate, and their lower percentage
of expenditure indicates a difficulty in obtaining proper
health-care services).” Despite, on average, families in the
north trying to compensate for inadequate access to
health care, a substantial proportion cannot afford it,
highlighting the importance in planning social policies
to provide proper social support for families.”® The
Instituto Nazionale di Statistica reported that in 2021,
average family expenses for health were €1454 in
the Northeast, €1452 in the Northwest, €1272 in the
Centre, €1124 in the islands, and €1061 in the South.”

It is therefore imperative to move away from
privatisation, prioritise the reinforcement of the public
health-care system, ensure the provision of affordable
services to reduce out-of-pocket expenditures, and
effectively address disparities. Preventive health strategies
should focus on further reducing behavioural risk
factors—such as smoking and alcohol consumption,
which are still major contributors to the disease burden.
Metabolic risk factors—eg, high blood pressure and high
BMI, which are often linked to lifestyle, require
comprehensive public health campaigns and interventions
aimed at promoting healthier behaviours. Improving early
screening for these factors can help improve the detection
and management of conditions before they become
severe. Several of these preventive interventions are being
promoted by the Italian National Prevention Plan 2020-25,
which provides a common framework of objectives for
many of the areas relevant to public health.® In this
context, the planned reorganisation of local health care
services is paramount to effectively implement these
preventive measures and improve overall community
health outcomes.” The COVID-19 pandemic has
highlighted the importance of resilience and adaptability
in health-care systems and public health interventions.
The strengthening of health-care infrastructures,
enhancement of surveillance and response capabilities,
and the promotion of health equity will mitigate the effect
of future health crises.
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Strengths and limitations

Our analysis has several limitations. Some are inherent to
any estimation process, some of which are described for
the GBD 2021.** The use of disability weights, which
represent the magnitude of health loss associated with
specific health outcomes and are used to calculate YLD,
might not fully capture cultural and contextual differences
in disease burden. The quality of estimates depends
strictly on the quality of data used to feed the models. The
quality and quantity of data for Italy, at the national and
subnational levels, are high, but still present a series of
weaknesses. Conditions not requiring admission to
hospital and outpatient hospital visits, such as headache
disorders or musculoskeletal disorders, tend to be
overlooked. Mental health is also often neglected, as these
conditions are dealt with by local services which have
a separate data system not yet accessible to the GBD.
Hospital outpatient data are not codified per ICD and
thus are very difficult to use. General practitioners and
primary care paediatricians use separate data collection
systems not integrated with other health-care systems,
such as hospital discharge records and causes of death.
The data from national health surveillance systems are
not fully available to the GBD, therefore potentially
missing valuable insights into health data. Data on cause
of death require 2 years to be made official and published.
These inevitable insufficiencies in up-to-date data are
consequently reflected in wide Uls for certain conditions.
Moreover, we acknowledge that the 2019-21 period might
not fully reflect the impact of the COVID-19 pandemic.
Hence, our findings should be interpreted as a preliminary
assessment of the pandemic’s effects on health outcomes.
Finally, we realise the manuscript would have been
enriched by a detailed analysis of the risk factors
associated with the main causes of disease burden, which
was not possible in one paper with health estimates. We
are, however, in the process of filling this gap, and the
paper is in preparation.

Conclusion

This comprehensive analysis of life expectancy, HALE,
YLDs, and YLLs in Italy highlights the crucial need for
a multifaceted public health strategy to address regional
health disparities and improve overall health outcomes. By
prioritising preventive health measures, enhancing health
care access, promoting healthy ageing, and addressing
economic and social determinants of health, Italy can
make substantial strides in reducing the burden of disease
and improving the wellbeing of its population. Public
health policies must be adaptable and responsive to the
evolving health landscape, particularly in the post-
pandemiic era, to ensure sustainable health improvements
for all regions and demographics.
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