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Abstract 

Background  The European Union (EU) faces many health-related challenges. Burden of diseases information 
and the resulting trends over time are essential for health planning. This paper reports estimates of disease burden 
in the EU and individual 27 EU countries in 2019, and compares them with those in 2010.

Methods  We used the Global Burden of Disease 2019 study estimates and 95% uncertainty intervals for the whole 
EU and each country to evaluate age-standardised death, years of life lost (YLLs), years lived with disability (YLDs) 
and disability-adjusted life years (DALYs) rates for Level 2 causes, as well as life expectancy and healthy life expectancy 
(HALE).

Results  In 2019, the age-standardised death and DALY rates in the EU were 465.8 deaths and 20,251.0 DALYs 
per 100,000 inhabitants, respectively. Between 2010 and 2019, there were significant decreases in age-standardised 
death and YLL rates across EU countries. However, YLD rates remained mainly unchanged. The largest decreases 
in age-standardised DALY rates were observed for “HIV/AIDS and sexually transmitted diseases” and “transport 
injuries” (each -19%). “Diabetes and kidney diseases” showed a significant increase for age-standardised DALY rates 
across the EU (3.5%). In addition, “mental disorders” showed an increasing age-standardised YLL rate (14.5%).

Conclusions  There was a clear trend towards improvement in the overall health status of the EU but with differ‑
ences between countries. EU health policymakers need to address the burden of diseases, paying specific attention 
to causes such as mental disorders. There are many opportunities for mutual learning among otherwise similar coun‑
tries with different patterns of disease.
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Introduction
The European Union (EU) faces many challenges that 
impact current and future population health, includ-
ing complex issues such as population ageing, digital 
and green transitions, socio-economic challenges and 
the organisation of health systems. In addition, there 
are still significant differences in health status between 
EU countries which are associated with factors such 
as structural and budgetary differences, variations in 
the effectiveness of public health policies and health 
related risk factors [1–6]. In fact, health systems differ 
across the EU and, for instance, while the 2008 global 
financial crisis reduced annual health budgets, this did 
not happen uniformly. In addition, as population age-
ing advances, multimorbidity and frailty are becoming 
more common and need to be addressed to improve the 
well-being of EU countries [7–9].

According to Eurostat, life expectancy at birth in 
the EU was 81.0  years in 2019, with women living, on 
average, 5.5  years longer than men [4, 10]. Beyond 
life expectancy, population health can be summarised 
through combined health metrics such as health-
adjusted life expectancy (HALE) and disability-adjusted 
life years (DALYs). DALYs consist of two components: 
(i) years of life lost (YLLs), which captures health loss 
due to premature mortality, and (ii) years lived with dis-
ability (YLDs), which quantifies health loss due to mor-
bidity. A previous study showed a decline in YLD and 
DALY rates, an increase in life expectancy of 5.9 years 
and an increase in HALE of 4.6 years, on average, from 
1990 to 2017 among EU-28 countries [11]. However, 
another study concluded that, despite the improvement 
in the health status of the EU, several central and east-
ern European countries had not experienced such pro-
nounced gains in overall health in comparison to the 
EU-15 [12].

Accurate and timely data on mortality and morbid-
ity, caused by diseases and injuries and their trends 
over time are essential to assess the impact of health 
strategies and assist policy makers in improving health 
planning and priority setting. This information can 
also be used to understand between-region variations, 
providing opportunities for mutual learning among 
EU countries. The Global Burden of Disease (GBD) 
study generates estimates of population health using 
a wide range of metrics, capturing the impact of dis-
eases, injuries and risk factors on health. Furthermore, 
it allows for comprehensive comparisons over time 
and across countries. Burden of disease estimates are 
increasingly used in the EU and globally, as they pro-
vide a comprehensive and comparable picture of the 
overall population health status. An earlier analy-
sis of the results from the GBD 2017 study for the 
EU countries examined changes since 2007 for the 
burden of diseases and injuries in the EU-28 in 2017 
[13]. Between the release of the GBD 2017 and the 
GBD 2019 datasets, several improvements were made, 
including key demographic modelling steps, preferred/
reference case definitions or measurement methods 
and the development of a Bayesian meta-regression 
tool, as well as the inclusion of more data sources and 
12 new causes [14, 15].

In this paper, we analyse the GBD 2019 study esti-
mates (focusing on deaths, YLDs, YLLs, DALYs, life 
expectancy and HALE) and compare the years 2019 
and 2010 to describe the current health status of the 
EU. The aim of this study is to provide a picture of the 
state of health in the EU-27 countries in 2019, to exam-
ine how these have changed since 2010 and to highlight 
meaningful opportunities that exist to improve health 
across the continent.

Key‑points 

• This article, systematically analysing GBD 2019 study estimates, presents an overview of the state of health 
in the European Union in 2019, compared to 2010.

• There was an improvement in the overall health status of the EU, despite substantial differences between Member 
States.

• Cardiovascular diseases and neoplasms are the major contributors to the overall burden of diseases in the EU 
in 2019.

• The age-standardised rate of years lived with disability due to mental disorders has been increasing and is expected 
to increase even more because of the COVID-19 pandemic.

• This report provides a framework upon which to base further region- and country-specific health policies and inter‑
ventions, to support health planning and priority setting.

Keywords  European Union, Health status, Population health, Global Burden of Diseases, European Burden of Disease 
Network
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Methods
Data source and overview of the GBD 2019 study
We obtained estimates from the 2019 GBD study for the 
EU-27 region and for the 27 EU countries individually. 
Considering the period of analysis, the 27 EU member 
states countries included were: Austria, Belgium, Bul-
garia, Croatia, Cyprus, Czech Republic, Denmark, Esto-
nia, Finland, France, Germany, Greece, Hungary, Ireland, 
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, 
Poland, Portugal, Romania, Slovakia, Slovenia, Spain and 
Sweden.

A detailed description of methods and results used 
in GBD 2019 has been published elsewhere [14–17]. 
In brief, the GBD 2019 study is a collaborative effort of 
more than 5,000 researchers, aiming to measure popu-
lation health at global, regional and national levels by 
quantifying the burden of 369 diseases and injuries (i.e. 
286 causes of death and 364 non-fatal causes) and 87 risk 
factors between 1990 and 2019 for 204 countries and ter-
ritories. Several improvements were made in the GBD 
2019 study, including key demographic modelling steps, 
reference case definitions or measurement methods and 
the Bayesian meta-regression tool. In addition, more data 
sources and 12 new causes were added to the GBD mod-
elling framework, including pulmonary arterial hyper-
tension, nine new sites of cancer, and two new sites of 
osteoarthritis (hand and other joints). The GBD produces 
estimates of incidence, prevalence, mortality, YLDs, 
YLLs, DALYs, life expectancy and HALE for the entire 
time span between 1990 and 2019. Cause-specific death 
rates and cause fractions are calculated using the Cause 
of Death Ensemble model (CODEm) and spatiotemporal 
Gaussian process regression. They are adjusted to match 
the total all-cause deaths calculated as part of the GBD 
population, fertility, and mortality estimates [15, 18].

DALYs consist of two main components: YLLs and 
YLDs. YLLs are calculated by multiplying the num-
ber of deaths of each age the remaining life expectancy 
(RLE) at age of death derived from the GBD standard life 
Table [19]. YLDs are estimated by multiplying the preva-
lence counts by the disability weight for each specific 
health outcome associated with a given disease or injury, 
with further adjustment for co-morbidity and severity. 
A Bayesian meta-regression modelling tool, DisMod-
MR (Disease Modelling-Meta Regression) 2.1, ensures 
consistency between all epidemiologic metrics for most 
causes [16]. HALE accounts for years of life spent in 
good health and serves as a summary for both mortal-
ity and morbidity [13]. It thus corresponds to specific LE 
by age and geography, adjusted for the years spent living 
with disability  and disability weights. All estimates are 
reported with their 95% uncertainty intervals (UI). UIs 
are propagated throughout the estimating process where 

1000 draws are generated for each point estimate, and the 
95% UIs are obtained by selecting the 2.5th and 97.5th 
percentiles of the draws. This approach ensures robust-
ness in identifying meaningful differences and trends in 
health outcomes over time.

Analytic strategies
The statistical significance of the difference between two 
estimates was defined as the absence of overlap between 
the 95% UI of those estimates. We analysed the overall 
(all ages and both sexes) and age group-specific rates for 
men and women. To analyse trends between 2010 and 
2019, we relied on age-standardised rates and their rela-
tive changes since 2010. Difference between 2010 and 
2019 was expressed in percentage change since 2010  
(i.e. %change

2010−2019
=

estimate2019−estimate2010
estimate2010

× 100 ). In the GBD  
2019 study, the same methodology is applied across 
years, including for 2010 and 2019. Age-standardisation 
is based on the GBD 2019 world standard population, 
which adjusts for differences in age distributions across 
populations, ensuring comparability between groups 
with different age structures. These rates were calculated 
using methodologies outlined in the GBD study, which 
provides upper and lower bounds of the estimates, allow-
ing for a comprehensive analysis of trends over time.

The GBD arranges diseases and injuries (causes) into 
hierarchically nested categories in four levels of aggre-
gation. At every level of aggregation, causes are mutu-
ally exclusive and collectively exhaustive. We extended 
this analysis focusing on each of the 22 Level 2 causes, 
and including seven Level 2 causes from Level 1 in the 
“communicable, maternal, neonatal and nutritional dis-
eases” group (enteric infections, respiratory infections 
and tuberculosis, HIV/AIDs and sexually transmitted 
infections, maternal and neonatal disorders, neglected 
tropical diseases and malaria, nutritional deficiencies, 
other infectious diseases), 12 in the “non-communicable 
diseases” (NCDs) group (cardiovascular diseases, chronic 
respiratory diseases, diabetes and kidney diseases, diges-
tive diseases, mental disorders, musculoskeletal dis-
orders, neoplasm, neurological disorders, sense organ 
diseases, skin and subcutaneous diseases, substance use 
disorders, other NCDs), and three in the “injuries” group 
(self-harm and interpersonal, unintentional injuries and 
transport injuries). We considered Level 2 causes to focus 
the analysis on broad disease categories due to their pol-
icy implications. These causes represent broad disease 
categories where policy implications can result in ben-
efits for all conditions summarized in these broader cat-
egories. We thus provide insights into the major drivers 
of health outcomes within the population.

All results are based on the estimates extracted from 
the Global Burden of Disease Results database and GBD 
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Compare [20, 21]. All analyses were carried out with the 
open-source R Statistical Software (version 3.4, Foun-
dation for Statistical Computing, Vienna, Austria) [22]. 
The GBD study adheres to the Guidelines for Accurate 
and Transparent Health Estimates Reporting (GATHER) 
standards developed by WHO and others [23].

Results
Overall disease burden in the European Union
In 2019, the EU-27 had a total of 5,354,279 (95% UI: 
5,206,626; 5,502,691) all-cause deaths, yielding a crude 
death rate of 1040.3 (95% UI: 1011.6; 1069.1) per 100 000 
inhabitants. The age-standardised death rate for all causes 
was 465.8 (95% UI: 451.2; 480.9) per 100,000 inhabitants 
in the EU, with high variability across countries, ranging 
from 894.8 per 100,000 in Bulgaria to 385.9 per 100,000 
in Spain. The total number of all-cause DALYs was 
157,884,271 (95% UI: 139,041,970; 178,511,173), with a 
crude rate of 30,675 (95% UI: 27,014; 34,683) per 100,000 
inhabitants. The all-cause age-standardised DALY rate 
per 100 000 inhabitants in 2019 was 20 251.0 (95% UI: 17 
408.1; 23 513.9).

Eight countries (Bulgaria, Romania, Latvia, Hungary, 
Lithuania, Slovakia, Croatia, and Poland) reported signif-
icantly higher (i.e., the lower limit of the individual coun-
try 95% UI was higher than the upper limit of the EU 95% 
UI) all-cause age-standardised death rates than the EU. 
In contrast, nine countries (Spain, Italy, France, Luxem-
bourg, Sweden, Malta, Austria, Finland, and Ireland) had 
significantly lower rates than the EU (Fig.  1A; Table  1). 
The all-cause age-standardised death rate in the EU 
declined on average by 8.8% (95% UI: -11.7; -5.9), ranging 
from -4.8% (95% UI: -7.2; -2.3) in Greece to -18.5% (95% 
UI; -30.7%; -4.5%) in Lithuania.

In 2019, compared to the EU, all-cause age-standard-
ised DALY rates were significantly higher only in Bulgaria 
(Fig. 1B; Table 1). All-cause age-standardised DALY rates 
have declined significantly since 2010 (i.e., the upper limit 
of the 95% UI below zero) in most countries, except for 
Bulgaria, Croatia, Czechia, Estonia, Hungary, Romania, 
Slovakia, and Slovenia. Whilst most countries showed a 
decreasing trend in all-cause age-standardised YLL rates, 
no significant changes were found in all-cause age-stand-
ardised YLD rates between 2010 and 2019. Only Belgium, 
Lithuania, Portugal, and Slovenia experienced significant 
declines, while the Netherlands experienced significant 
increases in YLD rates (Table 1).

In 2019, life expectancy in the EU at birth was 
81.0  years, ranging from 73.3  years in Bulgaria to 
83.1  years in Italy and Spain. All countries experi-
enced improvements in life expectancy between 2010 
and 2019, with Lithuania having the highest increase 
(4.5%) and the EU-27 showing a 1.4% increase (from 

79.8  years to 81.0  years). HALE at birth  for the EU in 
2019 was 69.8 years, ranging from 64.6 years in Bulgaria 
to 71.6 years in Spain, with HALE at birth improving by 
1.2% between 2010 (i.e. 69.0  years) and 2019 across the 
EU-27. However, the gap between life expectancy and 
HALE widened from 10.8 years (13.6% of LE) in 2010 to 
11.2 in 2019 (13.8% of LE), which suggests that YLDs rep-
resent a growing share of DALY rates.

Overall disease burden by age and sex
DALY rates increased similarly with age in both males 
and females. However, across the EU in 2019, for most 
age groups, DALY rates were higher among males than 
females (Fig.  2). For males, DALY rates were mostly 
driven by YLLs in those aged above 44 years of age and 
by YLDs among younger (< 44 years old) age groups. For 
females, this cut-off occurred at a more advanced age, 
with DALY rates mostly driven by YLLs in groups aged 
above 64 years. YLLs dominated over YLDs in both sexes 
particularly in age extremes, i.e. younger and older age 
groups (Fig. 2).

Main causes of ill health
In 2019, the age-standardised death rates for cardiovas-
cular diseases were significantly higher than the EU rate 
(159.0; 95% UI 142.2; 169.2) in most Central and Eastern 
European countries, with the highest values in Bulgaria, 
Romania, and Latvia, and significantly lower than the EU 
rate in some Western European countries (Fig.  1A). A 
similar geographic pattern was observed for age-stand-
ardised DALY rates for cardiovascular diseases, the sec-
ond leading cause of age-standardised DALY in the EU 
(Fig. 1B).

Compared to the EU, the age-standardized death 
(143.6; 95% UI 133.8; 150.1) and DALY (3,342; 95% UI 
3,175; 3,505) rates for neoplasms in 2019 were signifi-
cantly lower in Spain, Sweden, Malta, Austria, and Fin-
land (Fig. 1A and B). Hungary and Netherlands showed 
a significantly higher age-standardised death rate, with 
Hungary and Poland having a significantly higher age-
standardized DALY rate (Fig. 1A and B). In fact, the age-
standardised death rate in Hungary was almost two times 
higher than in France. Neoplasms were the leading cause 
of age-standardized DALY and the second highest cause 
of age-standardised mortality across the EU in 2019.

Digestive diseases are another example of high variabil-
ity in death rates in EU countries. The highest (in Roma-
nia) to the lowest (in Malta) age-standardised death rates 
ratio is over 3.2. Additionally, countries of Central and 
Eastern Europe (Romania, Lithuania, Bulgaria, Hungary, 
Slovakia, Latvia, Poland) had significantly higher DALY 
rates than the EU rate.
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Fig. 1  Age-standardised death (A) and DALY (B) rates (per 100 000 inhabitants) by the Level 2 causes for the European Union and for each country 
in 2019. Footnote (to be included next to the figure)—Cells in green (or lighter grey) have a rate statistically significantly lower than EU, red (or darker) higher 
and yellow (or medium grey) without statistically significant differences 



Page 6 of 19Santos et al. BMC Public Health         (2024) 24:1374 

Ta
bl

e 
1 

A
ll-

ca
us

e 
ag

e-
st

an
da

rd
is

ed
 d

ea
th

, Y
LL

, Y
LD

 a
nd

 D
A

LY
 ra

te
s 

(p
er

 1
00

 0
00

 in
ha

bi
ta

nt
s)

, l
ife

 e
xp

ec
ta

nc
y 

an
d 

he
al

th
y 

lif
e 

ex
pe

ct
an

cy
 fo

r t
he

 E
ur

op
ea

n 
U

ni
on

 a
nd

 fo
r e

ac
h 

EU
 

co
un

tr
y 

in
 2

01
9 

an
d 

th
ei

r p
er

ce
nt

ag
e 

ch
an

ge
 b

et
w

ee
n 

20
10

 a
nd

 2
01

9

A
S 

D
ea

th
 ra

te
A

S 
YL

L 
ra

te
A

S 
YL

D
 ra

te
A

S 
D

A
LY

 ra
te

Li
fe

 e
xp

ec
ta

nc
y

H
ea

lth
-a

dj
us

te
d 

lif
e 

ex
pe

ct
an

cy

20
19

20
10

–2
01

9 
(%

)
20

19
20

10
–2

01
9 

(%
)

20
19

20
10

–2
01

9 
(%

)
20

19
20

10
–2

01
9 

(%
)

20
19

20
10

–2
01

9 
(%

)
20

19
20

10
–2

01
9 

(%
)

Eu
ro

pe
an

 
U

ni
on

46
5.

8 
(4

51
.2

; 
48

0.
9)

-8
.8

 (-
11

.7
; 

-5
.9

)
95

64
 (9

15
8;

 
99

97
)

-1
2 

(-
15

.7
; 

-8
.1

)
10

,6
87

 
(7

90
8;

 
13

,8
58

)

0.
6 

(-
0.

1;
 

1.
2)

20
,2

51
 

(1
7,

40
8;

 
23

,5
14

)

-5
.8

 (-
8;

 -3
.7

)
81

.0
 (8

0.
6;

 
81

.3
)

1.
4 

(1
.0

; 1
.9

)
69

.8
 (6

6.
6;

 
72

.7
)

1.
2 

(0
.7

; 1
.6

)

A
us

tr
ia

42
0.

8 
(4

13
.4

; 
42

8.
8)

-1
1.

2 
(-1

2.
9;

 
-9

.4
)

83
60

 (8
15

4;
 

85
84

)
-1

4.
9 

(-1
7.

2;
 

-1
2.

5)
10

,7
44

 (7
92

7;
 

13
,9

27
)

-0
.4

 (-
2;

 1
.2

)
19

,1
04

 
(1

6,
29

2;
 

22
,2

53
)

-7
.3

 (-
9.

2;
 

-5
.6

)
82

.2
 (8

2;
 

82
.3

)
1.

7 
(1

.4
; 2

)
70

.6
 (6

7.
2;

 
73

.6
)

1.
6 

(1
.2

; 1
.9

)

Be
lg

iu
m

44
9.

5 
(4

39
.6

; 
46

0.
2)

-9
.4

 (-
11

.6
; 

-7
.2

)
91

29
 (8

83
7;

 
94

53
)

-1
2.

5 
(-1

5.
4;

 
-9

.4
)

11
,0

41
 (8

08
3;

 
14

,3
21

)
-2

.1
 (-

3.
7;

 
-0

.3
)

20
,1

70
 

(1
7,

23
0;

 
23

,4
35

)

-7
.1

 (-
9;

 -5
.1

)
81

.4
 (8

1.
2;

 
81

.6
)

1.
5 

(1
.2

; 1
.8

)
69

.7
 (6

6.
3;

 
72

.8
)

1.
5 

(1
.1

; 2
)

Bu
lg

ar
ia

89
4.

8 
(7

44
.3

; 
10

70
.7

)
-7

.1
 (-

23
.7

; 
11

)
19

,3
39

 
(1

5,
63

2;
 

23
,7

99
)

-9
.4

 (-
27

.9
; 

11
.4

)
10

,0
36

 (7
41

3;
 

12
,9

76
)

0.
3 

(-1
.5

; 2
.3

)
29

,3
75

 
(2

4,
71

0;
 

34
,5

47
)

-6
.3

 (-
18

.7
; 8

)
73

.3
 (7

0.
9;

 
75

.7
)

1.
4 

(-2
; 4

.9
)

64
.6

 (6
1.

4;
 

67
.6

)
1.

3 
(-1

.9
; 4

.3
)

C
ro

at
ia

59
1.

3 
(4

86
.8

; 
71

4.
9)

-1
4.

2 
(-2

9.
4;

 
3.

6)
11

,6
12

 (9
29

4;
 

14
,4

33
)

-1
6.

7 
(-3

3.
4;

 
3.

5)
10

,2
74

 (7
60

7;
 

13
,3

42
)

0.
2 

(-2
.1

; 2
.5

)
21

,8
86

 
(1

8,
21

9;
 

26
,0

54
)

-9
.5

 (-
19

.5
; 2

)
78

.7
 (7

6.
5;

 
80

.8
)

2.
4 

(-0
.4

; 5
.2

)
68

.2
 (6

4.
8;

 
71

.5
)

2 
(-0

.5
; 4

.2
)

Cy
pr

us
51

9.
4 

(4
80

.7
; 

56
3.

4)
-1

4.
4 

(-2
1;

 
-7

.1
)

92
35

 (8
39

4;
 

10
,1

94
)

-1
2.

4 
(-2

0.
6;

 
-3

)
10

,5
08

 (7
70

9;
 

13
,6

12
)

0.
4 

(-1
.1

; 1
.7

)
19

,7
43

 
(1

6,
83

8;
 

22
,8

80
)

-6
 (-

10
.7

; -
1.

4)
80

.8
 (8

0;
 

81
.6

)
1.

6 
(0

.6
; 2

.6
)

69
.9

 (6
6.

7;
 

72
.9

)
1.

4 
(0

.5
; 2

.3
)

C
ze

ch
ia

54
1 

(4
57

.8
; 

63
8.

7)
-1

2.
1 

(-2
5.

5;
 

3.
6)

10
,7

45
 (8

89
9;

 
12

,9
53

)
-1

5.
2 

(-2
9.

7;
 

2.
2)

10
,4

09
 (7

68
0;

 
13

,5
58

)
0.

2 
(-1

.8
; 2

.3
)

21
,1

53
 

(1
7,

81
3;

 
24

,9
71

)

-8
.2

 (-
16

.7
; 

1.
5)

79
.5

 (7
7.

6;
 

81
.3

)
2.

1 
(-0

.4
; 4

.4
)

68
.6

 (6
5.

1;
 

71
.7

)
1.

7 
(-0

.4
; 3

.6
)

D
en

m
ar

k
46

2.
4 

(4
49

.3
; 

47
6.

6)
-1

3.
2 

(-1
5.

9;
 

-1
0.

5)
91

62
 (8

79
8;

 
95

66
)

-1
4.

9 
(-1

8.
4;

 
-1

1.
1)

10
,7

68
 (7

95
6;

 
13

,9
05

)
-0

.1
 (-

1.
6;

 1
.6

)
19

,9
29

 
(1

7,
11

1;
 

23
,1

55
)

-7
.5

 (-
10

; -
5.

2)
81

.1
 (8

0.
8;

 
81

.4
)

2 
(1

.6
; 2

.4
)

69
.9

 (6
6.

7;
 

72
.8

)
1.

7 
(1

.3
; 2

.2
)

Es
to

ni
a

58
4.

3 
(4

77
.6

; 
70

7.
2)

-1
2.

8 
(-2

8.
8;

 
6)

13
,0

26
 

(1
0,

48
8;

 
16

,0
78

)

-1
5.

4 
(-3

2;
 

4.
1)

10
,0

35
 (7

40
0;

 
13

,0
58

)
-0

.3
 (-

2.
5;

 1
.8

)
23

,0
61

 
(1

9,
31

6;
 

27
,1

34
)

-9
.5

 (-
19

.9
; 

2.
3)

78
 (7

5.
6;

 
80

.5
)

2.
4 

(-0
.9

; 5
.6

)
68

.1
 (6

4.
7;

 
71

.4
)

2.
2 

(-0
.7

; 5
)

Fi
nl

an
d

42
8.

4 
(4

14
.9

; 
44

3.
1)

-1
1.

6 
(-1

4.
5;

 
-8

.5
)

87
65

 (8
41

9;
 

91
44

)
-1

5.
4 

(-1
8.

9;
 

-1
1.

7)
10

,8
05

 (7
99

1;
 

14
,0

05
)

-1
.1

 (-
2.

7;
 0

.6
)

19
,5

69
 

(1
6,

72
4;

 
22

,8
72

)

-8
.1

 (-
10

.5
; 

-5
.9

)
81

.9
 (8

1.
5;

 
82

.2
)

1.
8 

(1
.3

; 2
.3

)
70

.3
 (6

7;
 

73
.3

)
1.

8 
(1

.3
; 2

.3
)

Fr
an

ce
38

7.
5 

(3
80

.3
; 

39
5.

2)
-1

0.
7 

(-1
2.

5;
 

-8
.9

)
82

82
 (8

06
1;

 
85

26
)

-1
3 

(-1
5.

5;
 

-1
0.

4)
10

,4
99

 (7
71

9;
 

13
,6

53
)

0 
(-1

.8
; 2

)
18

,7
82

 
(1

6,
01

7;
 

21
,9

19
)

-6
.2

 (-
8.

2;
 

-4
.2

)
82

.9
 (8

2.
7;

 
83

.1
)

1.
6 

(1
.3

; 1
.8

)
71

.5
 (6

8.
1;

 
74

.5
)

1.
3 

(0
.9

; 1
.7

)

G
er

m
an

y
46

2.
5 

(4
55

.3
; 

47
1.

1)
-5

.2
 (-

6.
7;

 
-3

.4
)

91
26

 (8
94

6;
 

93
30

)
-8

.2
 (-

10
.1

; 
-6

.2
)

10
,9

49
 (8

07
2;

 
14

,2
55

)
0.

7 
(-1

.8
; 3

.2
)

20
,0

75
 

(1
7,

15
8;

 
23

,3
15

)

-3
.6

 (-
5.

3;
 

-1
.7

)
81

.2
 (8

1;
 

81
.4

)
0.

9 
(0

.6
; 1

.1
)

69
.7

 (6
6.

4;
 

72
.7

)
0.

6 
(0

.1
; 1

)



Page 7 of 19Santos et al. BMC Public Health         (2024) 24:1374 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
S 

D
ea

th
 ra

te
A

S 
YL

L 
ra

te
A

S 
YL

D
 ra

te
A

S 
D

A
LY

 ra
te

Li
fe

 e
xp

ec
ta

nc
y

H
ea

lth
-a

dj
us

te
d 

lif
e 

ex
pe

ct
an

cy

20
19

20
10

–2
01

9 
(%

)
20

19
20

10
–2

01
9 

(%
)

20
19

20
10

–2
01

9 
(%

)
20

19
20

10
–2

01
9 

(%
)

20
19

20
10

–2
01

9 
(%

)
20

19
20

10
–2

01
9 

(%
)

Eu
ro

pe
an

 
U

ni
on

46
5.

8 
(4

51
.2

; 
48

0.
9)

-8
.8

 (-
11

.7
; 

-5
.9

)
95

64
 (9

15
8;

 
99

97
)

-1
2 

(-
15

.7
; 

-8
.1

)
10

,6
87

 
(7

90
8;

 
13

,8
58

)

0.
6 

(-
0.

1;
 

1.
2)

20
,2

51
 

(1
7,

40
8;

 
23

,5
14

)

-5
.8

 (-
8;

 -3
.7

)
81

.0
 (8

0.
6;

 
81

.3
)

1.
4 

(1
.0

; 1
.9

)
69

.8
 (6

6.
6;

 
72

.7
)

1.
2 

(0
.7

; 1
.6

)

G
re

ec
e

47
2.

9 
(4

61
.8

; 
48

5.
2)

-4
.8

 (-
7.

2;
 

-2
.3

)
95

43
 (9

20
6;

 
99

29
)

-6
.1

 (-
9.

6;
 -2

.3
)

10
,6

58
 (7

85
3;

 
13

,8
19

)
-0

.5
 (-

2.
2;

 1
.3

)
20

,2
01

 
(1

7,
42

3;
 

23
,3

70
)

-3
.2

 (-
5.

4;
 -1

)
80

.9
 (8

0.
7;

 
81

.2
)

0.
7 

(0
.3

; 1
)

69
.9

 (6
6.

7;
 

72
.7

)
0.

7 
(0

.2
; 1

.1
)

H
un

ga
ry

66
7.

5 
(5

66
.5

; 
78

5.
6)

-1
3.

1 
(-2

6.
1;

 
2.

2)
14

,2
96

 
(1

1,
87

3;
 

17
,1

81
)

-1
5.

9 
(-3

0.
1;

 
1)

10
,2

04
 (7

53
2;

 
13

,2
15

)
0.

4 
(-1

.6
; 2

.4
)

24
,5

00
 

(2
0,

80
0;

 
28

,6
29

)

-9
.8

 (-
18

.7
; 

0.
8)

76
.6

 (7
4.

6;
 

78
.6

)
2.

5 
(-0

.3
; 5

.1
)

66
.8

 (6
3.

6;
 

69
.9

)
2.

1 
(-0

.2
; 4

.2
)

Ire
la

nd
43

0.
5 

(4
16

.4
; 

44
6)

-9
.7

 (-
12

.9
; 

-6
.4

)
83

20
 (7

93
5;

 
87

52
)

-1
4.

5 
(-1

8.
6;

 
-1

0.
1)

11
,0

81
 (8

17
7;

 
14

,3
73

)
0.

2 
(-1

.5
; 2

)
19

,4
01

 
(1

6,
51

2;
 

22
,7

45
)

-6
.7

 (-
9.

4;
 

-4
.2

)
82

 (8
1.

7;
 

82
.4

)
1.

5 
(1

.1
; 2

)
70

.4
 (6

7;
 

73
.3

)
1.

3 
(0

.7
; 1

.8
)

Ita
ly

38
6.

8 
(3

83
.4

; 
39

0.
1)

-9
.2

 (-
10

.1
; 

-8
.4

)
74

39
 (7

34
4;

 
75

27
)

-1
1.

5 
(-1

2.
7;

 
-1

0.
4)

10
,7

46
 (7

87
9;

 
14

,0
84

)
0.

1 
(-0

.6
; 0

.8
)

18
,1

86
 

(1
5,

29
4;

 
21

,4
86

)

-5
 (-

6.
1;

 -4
)

83
.1

 (8
3;

 
83

.2
)

1.
2 

(1
.1

; 1
.4

)
71

.2
 (6

7.
8;

 
74

.3
)

1 
(0

.9
; 1

.2
)

La
tv

ia
68

5.
3 

(5
96

.3
; 

79
7.

8)
-1

5.
7 

(-2
6.

6;
 

-1
.9

)
15

,9
38

 
(1

3,
62

2;
 

18
,8

04
)

-1
9.

9 
(-3

1.
5;

 
-5

.8
)

10
,0

78
 (7

42
7;

 
13

,0
78

)
-1

 (-
2.

8;
 0

.9
)

26
,0

16
 

(2
2,

39
9;

 
30

,1
71

)

-1
3.

5 
(-2

1.
6;

 
-3

.9
)

75
.9

 (7
3.

8;
 

77
.7

)
3.

5 
(0

.8
; 6

.1
)

66
.3

 (6
3.

2;
 

69
.2

)
3.

3 
(0

.9
; 5

.6
)

Li
th

ua
ni

a
66

6.
1 

(5
65

.5
; 

78
0)

-1
8.

5 
(-3

0.
7;

 
-4

.5
)

15
,5

38
 

(1
3,

03
9;

 
18

,4
62

)

-2
2.

8 
(-3

5;
 

-8
.1

)
10

,1
11

 (7
49

0;
 

13
,0

73
)

-2
.1

 (-
4;

 -0
.1

)
25

,6
48

 
(2

1,
93

5;
 

29
,6

54
)

-1
5.

8 
(-2

4;
 

-5
.9

)
76

.2
 (7

4.
1;

 
78

.3
)

4.
1 

(1
.2

; 7
)

66
.6

 (6
3.

3;
 

69
.6

)
4 

(1
.4

; 6
.4

)

Lu
xe

m
bo

ur
g

38
9.

2 
(3

53
.4

; 
43

2.
3)

-1
6.

8 
(-2

4.
7;

 
-7

.4
)

77
94

 (6
93

9;
 

88
47

)
-1

6 
(-2

5.
7;

 
-4

.5
)

10
,8

40
 (8

01
4;

 
14

,0
65

)
-0

.1
 (-

2;
 1

.8
)

18
,6

34
 

(1
5,

64
2;

 
22

,0
23

)

-7
.4

 (-
12

.3
; 

-1
.9

)
82

.9
 (8

1.
8;

 
83

.9
)

2.
3 

(0
.9

; 3
.7

)
71

 (6
7.

5;
 

74
.1

)
1.

9 
(0

.6
; 3

.1
)

M
al

ta
40

0.
4 

(3
65

.8
; 

43
8.

7)
-1

3.
1 

(-2
0.

3;
 

-5
.3

)
83

50
 (7

40
0;

 
95

02
)

-1
2.

7 
(-2

2.
6;

 
-1

.1
)

10
,6

33
 (7

84
5;

 
13

,7
77

)
-0

.2
 (-

1.
7;

 1
.3

)
18

,9
83

 
(1

6,
09

4;
 

22
,3

45
)

-6
.1

 (-
11

.2
; 

-0
.6

)
82

.6
 (8

1.
6;

 
83

.5
)

1.
8 

(0
.7

; 3
)

71
.1

 (6
7.

7;
 

74
.1

)
1.

5 
(0

.5
; 2

.6
)

N
et

he
rla

nd
s

44
3.

1 
(4

32
.3

; 
45

4.
7)

-6
.6

 (-
8.

9;
 

-4
.1

)
85

03
 (8

20
0;

 
88

44
)

-9
 (-

12
.3

; -
5.

4)
10

,3
85

 (7
71

0;
 

13
,4

39
)

2.
3 

(0
.4

; 4
.5

)
18

,8
88

 
(1

6,
19

0;
 

22
,0

00
)

-3
.1

 (-
5.

4;
 

-0
.8

)
81

.7
 (8

1.
5;

 
82

)
2.

1 
(-0

.2
; 4

.4
)

70
.6

 (6
7.

5;
 

73
.4

)
0.

4 
(-0

.1
; 0

.9
)

Po
la

nd
58

3.
8 

(5
04

.2
; 

67
2.

3)
-1

1.
2 

(-2
3.

5;
 

2.
1)

12
,7

87
 

(1
0,

89
4;

 
14

,8
24

)

-1
4.

5 
(-2

7.
1;

 
-0

.5
)

99
63

 (7
36

4;
 

12
,9

07
)

0.
1 

(-0
.7

; 0
.8

)
22

,7
49

 
(1

9,
42

1;
 

26
,5

63
)

-8
.7

 (-
16

.6
; 

-0
.2

)
78

.1
 (7

6.
3;

 
79

.9
)

1.
8 

(1
.5

; 2
.2

)
68

.1
 (6

4.
8;

 
71

.2
)

1.
9 

(-0
.1

; 3
.8

)

Po
rt

ug
al

43
9.

9 
(4

29
.4

; 
45

1.
3)

-1
2 

(-1
4.

3;
 

-9
.6

)
87

74
 (8

46
3;

 
91

22
)

-1
5.

3 
(-1

8.
4;

 
-1

1.
8)

10
,9

00
 (8

00
9;

 
14

,1
20

)
-2

.2
 (-

3.
8;

 
-0

.8
)

19
,6

74
 

(1
6,

84
5;

 
22

,9
30

)

-8
.5

 (-
10

.7
; 

-6
.5

)
81

.7
 (8

1.
5;

 
82

)
1.

8 
(1

.5
; 2

.2
)

70
.2

 (6
6.

8;
 

73
.2

)
2 

(1
.6

; 2
.4

)



Page 8 of 19Santos et al. BMC Public Health         (2024) 24:1374 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
S 

D
ea

th
 ra

te
A

S 
YL

L 
ra

te
A

S 
YL

D
 ra

te
A

S 
D

A
LY

 ra
te

Li
fe

 e
xp

ec
ta

nc
y

H
ea

lth
-a

dj
us

te
d 

lif
e 

ex
pe

ct
an

cy

20
19

20
10

–2
01

9 
(%

)
20

19
20

10
–2

01
9 

(%
)

20
19

20
10

–2
01

9 
(%

)
20

19
20

10
–2

01
9 

(%
)

20
19

20
10

–2
01

9 
(%

)
20

19
20

10
–2

01
9 

(%
)

Eu
ro

pe
an

 
U

ni
on

46
5.

8 
(4

51
.2

; 
48

0.
9)

-8
.8

 (-
11

.7
; 

-5
.9

)
95

64
 (9

15
8;

 
99

97
)

-1
2 

(-
15

.7
; 

-8
.1

)
10

,6
87

 
(7

90
8;

 
13

,8
58

)

0.
6 

(-
0.

1;
 

1.
2)

20
,2

51
 

(1
7,

40
8;

 
23

,5
14

)

-5
.8

 (-
8;

 -3
.7

)
81

.0
 (8

0.
6;

 
81

.3
)

1.
4 

(1
.0

; 1
.9

)
69

.8
 (6

6.
6;

 
72

.7
)

1.
2 

(0
.7

; 1
.6

)

Ro
m

an
ia

71
6.

5 
(6

11
.7

; 
83

5.
4)

-1
2.

2 
(-2

5.
1;

 
2.

2)
16

,1
99

 
(1

3,
75

7;
 

19
,1

17
)

-1
4.

6 
(-2

7.
5;

 
0.

5)
98

44
 (7

31
8;

 
12

,8
19

)
0.

1 
(-2

; 2
.2

)
26

,0
44

 
(2

2,
45

7;
 

29
,9

67
)

-9
.6

 (-
18

.4
; 

0.
7)

75
.5

 (7
3.

5;
 

77
.5

)
2.

4 
(-0

.3
; 5

)
66

.4
 (6

3.
3;

 
69

.2
)

2.
1 

(-0
.3

; 4
.4

)

Sl
ov

ak
ia

62
3.

9 
(5

11
.6

; 
75

6.
9)

-1
2.

6 
(-2

8.
6;

 
6)

13
,2

08
 

(1
0,

55
9;

 
16

,4
28

)

-1
5 

(-3
2.

1;
 

5.
3)

10
,1

44
 (7

48
0;

 
13

,1
13

)
0 

(-2
.1

; 2
.1

)
23

,3
52

 
(1

9,
47

2;
 

27
,6

84
)

-9
.1

 (-
19

.4
; 

3.
3)

77
.6

 (7
5.

2;
 

79
.9

)
2.

3 
(-0

.8
; 5

.4
)

67
.6

 (6
4.

1;
 

70
.8

)
2 

(-0
.7

; 4
.5

)

Sl
ov

en
ia

44
7.

4 
(3

62
.1

; 
56

0.
3)

-1
4.

2 
(-3

0.
3;

 
6.

9)
90

23
 (7

21
8;

 
11

,4
74

)
-1

6.
2 

(-3
2.

7;
 

6.
4)

10
,1

12
 (7

48
5;

 
13

,1
19

)
-2

.5
 (-

4.
4;

 
-0

.8
)

19
,1

35
 

(1
5,

77
5;

 
23

,0
40

)

-9
.5

 (-
18

.5
; 

2.
1)

81
.4

 (7
8.

9;
 

83
.7

)
2.

1 
(-1

; 5
)

70
.4

 (6
6.

7;
 

73
.9

)
2.

2 
(-0

.6
; 4

.5
)

Sp
ai

n
38

5.
9 

(3
78

.7
; 

39
3.

6)
-8

.9
 (-

10
.6

; -
7)

75
70

 (7
37

2;
 

77
92

)
-1

1.
4 

(-1
3.

8;
 

-8
.8

)
10

,4
63

 (7
73

4;
 

13
,5

96
)

1.
3 

(-0
.5

; 3
.1

)
18

,0
33

 
(1

5,
28

2;
 

21
,1

70
)

-4
.5

 (-
6.

3;
 

-2
.6

)
83

.1
 (8

2.
9;

 
83

.3
)

1.
2 

(1
; 1

.5
)

71
.6

 (6
8.

3;
 

74
.5

)
0.

9 
(0

.5
; 1

.3
)

Sw
ed

en
39

7.
9 

(3
93

.1
; 

40
3)

-8
.5

 (-
9.

9;
 

-7
.2

)
75

95
 (7

47
7;

 
77

23
)

-1
0.

2 
(-1

1.
8;

 
-8

.5
)

10
,4

74
 (7

72
7;

 
13

,6
05

)
0.

9 
(-0

.5
; 2

.2
)

18
,0

69
 

(1
5,

37
9;

 
21

,1
33

)

-4
.1

 (-
5.

5;
 

-2
.8

)
82

.8
 (8

2.
7;

 
83

)
1.

2 
(1

; 1
.4

)
71

.4
 (6

8.
1;

 
74

.3
)

0.
9 

(0
.6

; 1
.2

)



Page 9 of 19Santos et al. BMC Public Health         (2024) 24:1374 	

Figure 1A and B show the age-standardised death and 
DALY rates, respectively, for the EU and each EU coun-
try in 2019, for all Level 2 causes, comparing each coun-
try with the EU. Causes had different patterns across EU 
countries. For example, for HIV/AIDS and sexually trans-
mitted infections, Latvia and Portugal had the highest 
age-standardised death and DALY rates, with more than 
five times the EU. The contribution of fatal and non-fatal 
components of age-standardised DALY rates varied sub-
stantially across Level 2 causes (Fig. 3A). For neoplasms 
and cardiovascular diseases, YLLs contributed more than 
YLDs, while for musculoskeletal and mental disorders, 
the total DALYs were almost exclusively YLDs.

Figure  3B highlights the relative change in age-stand-
ardised YLL, YLD and DALY rates between 2010 and 
2019 for Level 2 causes. Age-standardised YLL rates 
declined for all causes except for mental disorders (14.5% 
increase) and skin and subcutaneous diseases (2.6% 
increase), while Level 2 causes were quite evenly split 
between increases and decreases for age-standardised 
YLD rates. The largest decreases in age-standardised 
DALY rates were observed for HIV/AIDS and sexu-
ally transmitted diseases (-19.2%) and transport injuries 

(-19.1%). On the other hand, only diabetes and kidney 
diseases showed a significant increase (3.5%) for age-
standardised DALY rates in the EU between 2010 and 
2019, mainly due to the age-standardised YLD rate 
increase. Finally, it is worth mentioning that mental dis-
orders showed a non-significant increase for age-stand-
ardised DALY rates between 2010 and 2019 and this 
increase was mainly due to YLL rates, although there was 
also an increase in age-standardised YLD rates.

Discussion
This study presents an overview of the state of health of 
the EU-27 and individual Member States in 2019, com-
paring the findings with data from 2010 to examine 
changes over the last decade. The results indicate that 
most countries experienced a significant, albeit varied, 
reduction in all-cause, age-standardised mortality and 
YLL rates over this period, although this pattern dif-
fered by country and region. During this time  period, 
there were no substantial changes in all-cause age-
standardised YLD rates, with the increase in the Neth-
erlands being the most notable. The EU all-cause, 

Fig. 2  Disability adjusted life years (DALYs) per 100,000 inhabitants, split into Years of life lost (YLL) and Years lived with disability (YLD), by sex 
and age group in the European Union in 2019. The error bars indicate the 95% uncertainty interval around the DALYs estimates
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age-standardised DALY rate fell by 5.8% over this period, 
mirroring global trends [15].

The observed variability in all-cause age-standardized 
death rates across countries in 2019 indicates that there 
are geographical clusters of mortality in the EU. The 
pattern of mortality burden clusters with a clear geo-
graphical variation across the EU was also observed for 
life expectancy rates and HALE measures. This pattern 
has been previously highlighted [13]. However, despite 
recent progress to reduce these differences, its persis-
tence suggests that improvements may not continue uni-
formly across the EU without enhanced, combined and 
coordinated efforts to address a wide range of inequali-
ties across health determinants, including socioeconomic 
factors.

Neoplasms and cardiovascular diseases were the lead-
ing causes for the burden of disease in the EU in 2019; 
both are attributable to the behavioural risk factors and 
depend on early diagnosis, treatment and management of 
risk factors. Inherently, these are among the costliest dis-
eases for EU countries [24]. Additionally, with population 
ageing, NCDs are expected to increase over time and rep-
resent a greater proportion of overall deaths with higher 
mortality rates associated with cancer and cardiovascular 
disease relative to communicable diseases [25]. A recent 
analysis of changes in mortality and disability, com-
paring data from the GBD 1990–2019, confirmed this 
trend, finding that there has been an overall increase in 
disease burden among older Europeans during this time 
period, primarily driven by cardiovascular diseases [26]. 
These changes have not been homogeneous across the 
EU. As structures and systems take time to adapt to such 
changes, it suggests that existing differences may mag-
nify if intervention strategies are not urgently introduced. 

Examining age-standardised DALY due to cancer, rates 
in the EU were between those of China (higher rate) and 
the United States of America (lower rate) [27]. EU coun-
tries had an estimated cancer burden of 4 million new 
cases annually in 2020, with cancer disproportionately 
affecting older Europeans and those living in Eastern 
EU Member  States [28]. Future interventions must be 
designed to address the main drivers of NCDs, including 
population ageing, changes in population structure, and 
improvements in population-level risk factors, also con-
sidered in the Europe’s Beating Cancer Plan. These must 
also address reasons for important differences across 
European regions. For example, despite the existence of 
cancer screening programmes across EU countries, dif-
ferences in uptake of cancer screening varies according 
to socioeconomic factors; inequalities including lower 
household income, higher unemployment, and lower 
levels of educational attainment are associated with 
reduced uptake, especially in Eastern EU member states 
[29]. A similar trend is seen for cardiovascular diseases. 
EU member states with lower income levels and greater 
degrees of socioeconomic inequalities have dispropor-
tionately higher incidence rates and a greater burden of 
cardiovascular disease [30].

In this study, age-standardised death rates between 
countries varied widely by disease. For example, the 
results draw attention to the preventable  high rates of 
self-harm and interpersonal violence across the EU 
in 2019. These mainly affected younger age groups. 
Although rates vary across the EU, we observed a geo-
graphical pattern with higher rates in the Baltic region. 
These differences in self-harm have been shown previ-
ously and likely relate to differences in the burden of 
mental disorders across the EU [31]. Baltic countries 

Fig. 3  Age-standardised YLL, YLD and DALY rates in 2019 (A), as well as changes (in %) between 2010 and 2019 (B) for the Level 2 causes 
in the European Union
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have historically had the highest rates of alcohol-related 
mortality and suicide, as well as a high burden of mental 
and behavioural disorders [32].

Infectious diseases, in general, represented a small 
share of age-standardised death rates until 2019, pre-
senting an optimistic scenario regarding these most 
preventable diseases. There was, however, considerable 
heterogeneity in age-standardised death rates for some 
infectious diseases such as HIV and sexually transmit-
ted infections, which despite overall low rates, had 
prominent outliers with relatively high rates in Latvia 
and Portugal. This highlights the importance of national 
preventive programmes that tackle the different trans-
mission pathways, alongside with strengthening of sur-
veillance systems [33].

Besides this heterogeneity, such infectious diseases 
showed an increased age-standardised YLL rate. This will 
be difficult to overcome without tailored health policies 
as the incidence of HIV is still increasing in several EU 
countries [34]. Moreover, infectious diseases are likely to 
represent a growing share of total disease burden follow-
ing the COVID-19 pandemic, and will likely be of great 
importance in future GBD revisions.

Regarding DALYs, remarkable regional differences were 
found in cardiovascular diseases, self-harm and trans-
port injuries, which were significantly higher in Eastern 
EU countries. Mental disorders were the fourth highest 
cause of age-standardised DALY rates and did not show 
a decrease over recent years. In fact, they showed a non-
significant increase, mainly due to a remarkable increase 
in YLL. These conditions also represent one of the lead-
ing causes of YLD, which has been rising over recent 
years and has increased even more following the COVID-
19 pandemic [35, 36]. Additionally, self-harm and inter-
personal violence may also be linked to mental disorders, 
as an example of interacting causes. Thus, viewed as a 
whole, mental health disorders and other related possible 
outcomes such as self-harm and mortality linked to men-
tal disorders, deserve special attention in line with WHO 
priorities [37].

The age-standardised YLD estimates generated by the 
GBD 2019 study show slight variation over time and 
across geographic areas and are subject to large levels of 
uncertainty. The former is mainly driven by the fact that 
the GBD severity distributions do not vary over time and 
space [38], essentially reducing differences in YLD rates 
to differences in the underlying prevalence estimates. 
Since prevalence data are typically sparser and more 
uncertain than mortality data, the modelled prevalence 
estimates further tend to smooth out temporal and spa-
tial heterogeneity. In parallel, EU countries would need 
to improve the quality and performance of their health 
information systems, strengthening and integrating data 

available through disease registers, claims data, primary 
care data, hospital discharge data and health surveys.

Strengths and limitations
This study is important and timely as it reflects the state 
of health in the EU prior to a number of major changes, 
including the COVID-19 pandemic and Brexit (the 
departure of the UK from the EU), and therefore will 
likely be important for policy-makers to understand the 
state of health of Europe at this pivotal moment in time. 
Although the UK is not included in the analysis and that 
potential adverse effects of Brexit on the health of the 
UK have been discussed [39], less is known about how 
it could impact the remaining EU-27. To date, there has 
been wide variation in the resilience and responses of 
health systems and governments to the pandemic across 
the EU, which replicates many of the regional variations 
presented in this study of the state of health of the EU. 
Comparing the results of this study with post-pandemic 
and post-Brexit GBD data will therefore be crucial to 
assess the impact of these ‘shocks’ on the health of EU 
citizens. Moreover, it could be pivotal for policy mak-
ers to address in future studies. Another strength of this 
study is that it provides estimates at the national level 
for EU countries for which burden of disease studies are 
lacking or are scarce and can support priority setting and 
resource allocations. This study used estimates provided 
by the GBD 2019 study and hence shares some limita-
tions with other GBD studies, predominantly related 
mostly to the availability and quality of primary data, in 
particular for morbidity, which might not be homogene-
ous across EU countries. Moreover, there are some limi-
tations pertaining to this paper related to: (1) the study 
design as it is a descriptive study, does not aim to esti-
mate the effect of EU level policies; (2) timeline (as it 
provides an overall EU-level assessment across 10  years 
and excludes in-depth national assessment taking into 
account the year of accession to the EU); and (3) data 
availability. In addition, GBD metrics apply the same dis-
ability weights for all countries and regions. Such limita-
tions have been widely discussed in the literature [15, 38].

Regarding the age-standardisation, it is also essential to 
highlight that while it is essential to ensure a global and 
comparable age standardisation, the used world standard 
population by GBD instead of a European standard pop-
ulation may change the ranking of causes [40].

Conclusions
In conclusion, although population health in the EU has 
been improving, large differences between countries 
persist. Health outcomes remain much better in West-
ern or Southern Europe (e.g. Spain, Italy or France) than 
in Central and Eastern Europe (e.g. Bulgaria or Romania) 
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or the Baltic states (e.g. Latvia or Lithuania). NCDs, par-
ticularly neoplasms and cardiovascular diseases continue 
to be the leading causes of disease burden. This study 
suggests that addressing the prevalence and incidence of 
diseases and injuries should be a priority for EU health 
policy makers, emphasising reducing health inequali-
ties across the block. Attention must be paid to specific 
causes, including mental disorders, given their impact 
on YLD [41]. This study highlights that there are many 
opportunities for mutual learning among otherwise simi-
lar EU countries with different patterns of disease and 
injury.
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