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NCDs

• Chronic diseases such as CVDs, cancers, DM, and 

respiratory diseases. 

• Risk factors such as smoking, harmful alcohol 

consumption, unhealthy diet, and physical inactivity.

• 74% of all deaths in 2019 globally.

Health inequalities 

• Unjust and avoidable differences in people's health 

status.

• Inequalities in health cause more than 700,000 deaths.

• 33 million cases of illness across the entire EU.

GBD study

• DALY: to quantify health effects while integrating 

information on mortality, morbidity, and disability.

• 87% of disease burden in member states of the EU.

• lack of studies about health inequalities related to NCDs 

in EEA.



• The overall goal of the present systematic analysis was to determine health inequalities in age-standardized DALY rate for NCDs overall 

and 12 specific NCDs across 30 EEA countries between 1990 and 2019. 

1. provide a description of age-standardized NCDs DALY rate by country and sex for 2019; 

2. present an age-standardized NCDs DALY rate for each country between 1990 and 2019 by sex, 

3. determine age-standardized NCDs DALY rate ratios by country and sex between 1990 and 2019, and 

4. assess health inequalities of NCDs by calculating Gini coefficient (GC) and Slope Index of Inequality (SII) between 1990 and 2019.

Objectives



•
𝐻𝑖𝑔ℎ𝑒𝑟 𝑟𝑎𝑛𝑘𝑖𝑛𝑔 𝑎𝑔𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑧𝑒𝑑 𝐷𝐴𝐿𝑌 𝑟𝑎𝑡𝑒

𝐿𝑜𝑤𝑒𝑟 𝑟𝑎𝑛𝑘𝑖𝑛𝑔 𝑎𝑔𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑧𝑒𝑑 𝐷𝐴𝐿𝑌 𝑟𝑎𝑡𝑒
= 𝑅𝑎𝑡𝑖𝑜

• Values closer to “1” indicate equality

• Values above “1” indicate inequality 

• 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙 𝛽 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝐿𝑁 𝑋 − 1 = 𝐴𝑛𝑛𝑢𝑎𝑙 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒

• The lower the annual rate of change, the greater the decline in the DALY rate between 1990 

and 2019.

• Statistical difference was considered for 95% UI (uncertainty interval) non-overlap

• The GC was used to measure the DALY rate inequalities across countries. 

• It ranges from 0 to 1, in which 0 represents perfect equality and 1 means total inequality.

• The SII was used as an additional measure of health inequality, that was used to 

estimate the average absolute difference in DALY rate across countries.

Material and Methods



Results I: Age-standardized level 1 NCDs DALY rate ratios by countries and sex, 2019
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Results II: Changes in NCDs DALY rate between 1990 and 2019 



Results III: Annual rate of change in age-standardized NCDs DALY rates 

• The change in males ranged from -0.10 (95% 

UI: 0.06 to -0.23) in Bulgaria to -0.40 (95% UI: 

-0.32 to -0.47) in Czechia.

• Level of change in females ranged from -0.12 

(95% UI: -0.10 to -0.15) in the Netherlands to -

0.28 (95% UI: -0.17 to -0.40) in Slovenia and 

(95% UI: -0.21 to -0.35) Poland. 



Results IV: NCDs DALYs rate ratios by level 2 NCD cause of disease

• Five NCDs had consistent ratios 
of 2.68 or higher:

• Digestive diseases, DM 
and kidney diseases, 
substance use disorders, 
CVDs, and chronic 
respiratory diseases. 

• For CVDs, the ratio increased 
from 3.66 (1990) to 5.88 (2019).

• For digestive diseases and DM 
and kidney diseases a decrease 
in ratio was observed between 
1990 and 2019. 

• For NCDs, musculoskeletal 
disorders, mental disorders, 
neoplasms, and sense organ 
diseases the DALY rate ratio 
was consistently lower than 
2.23 between 1990 and 2019.



Results V: Assessing health inequalities in NCDs by using Gini coefficient 

• Low inequalities according to 
the GC between countries 
were found for NCD (level 1). 

• The lowest GC were found 
between 2017 and 2019, 
between 0.064 (95% CI: 0.044 
to 0.083) and 0.063 (95% CI: 
0.040 0.086).

• The highest GC was observed 
in 1994 and 1995, which were 
0.085 (95% CI: 0.065 to 0.106) 
and 0.084 (95% CI: 0.067 to 
0.101).
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• Low inequalities according to 
the GC between countries 
were found for NCD (level 1). 

• The lowest GC were found 
between 2017 and 2019, 
between 0.064 (95% CI: 0.044 
to 0.083) and 0.063 (95% CI: 
0.040 0.086).

• The highest GC was observed 
in 1994 and 1995, which were 
0.085 (95% CI: 0.065 to 0.106) 
and 0.084 (95% CI: 0.067 to 
0.101).

• The highest GCs are observed 
for CVD (0.283), chronic 
respiratory diseases (0.160), 
diabetes and kidney diseases 
(0.194), digestive diseases 
(0.244), and substance use 
disorders (0.224). 



Results VI: Assessing health inequalities in NCDs by using Slope Index of Inequality (SII)

• The SII was highest for level 1 
NCDs:

• 0.851 (95% CI: 0.730-
0.972) in 1990 and 0.592 
(95% CI: 0.470-0.715) in 
2019

• Two peaks in 1994 and 2007.

• CVDs in 1990, 1994, 2007, 
and 2019: 0.852 (0.708 to 
0.997), 0.997 (0.776 to 1.245), 
0.784 (0.569 to 1.000), and 
0.531 (0.381 to 0.681), 
respectively. 

• For a group of level 2 
diseases, the SII was very 
close to zero over the follow-
up years.

• They ranged from 0.021 
(neurological disorders in 
1990) to 0.115 (digestive 
diseases in 1992).



Conclusions

• NCDs with higher level of inequality across countries of EEA are CVDs, digestive diseases, diabetes and kidney diseases, substance 

use disorders, and chronic respiratory diseases. 

• GC analysis showed that the level 1 NCDs DALYs inequality within all included countries is narrow. 

• DALY rate from NCDs decreased between 1990 and 2019 in all the 30 EEA member states. 

• The rate of change varied between males and females and across regions and was larger for males and in Central European countries. 

• Underlying social inequalities could be reduced through the right mix of policies that target modifiable risk factors.
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