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Background
Mental disorders are increasing in Iran. A systematic analysis of the dis-
ease burden provides the basis for targeted health policies on mental 
health in Iran.
Methods
We used GBD 2019 study data [1,2] to estimate the incidence, preva-
lence, years lived with disability (YLDs), years of life lost (YLLs) and 
disability-adjusted life-years (DALYs) from mental disorders from 1990 
to 2019 in Iran. The mental disorders included in the GBD 2019 were 
depressive disorders, anxiety disorders, bipolar disorder, schizophre-
nia, autism spectrum disorders, conduct disorder, attention-deficit 
hyperactivity disorder, eating disorders, idiopathic developmental 
intellectual disability, and other mental disorders. We reported rates 
per 100,000 population, percentage changes in 1990-2019, and 95% 
Uncertainty Intervals (UIs) for the estimates. All data related to this 
abstract are available at GBD Results tool [https:// vizhub. healt hdata. 
org/ gbd- resul ts] [3].
Results
In 2019, 6.7 [95% uncertainty interval (UI): 5.8-7.8] million incident 
cases of mental disorders in Iran, 15.7 million (95% UI: 14.5-16.9) 
prevalent cases and 2.05 (95% UI: 1.5-2.7) million DALYs were esti-
mated. Between 1990 and 2019, the number of DALYs due to men-
tal disorders increased from 1.1 million (UI: 0.85–1.5) to 2.05 (95% 
UI: 1.5-2.7). Age-standardized DALY rates increased 1.8% between 

1990 [2,254 (95% UI 1,670–2,965) per 100 000 population] and 
2019 [2295.8 (95% UI 1702.2–3033.6) per 100 000 population]. 
The age-standardized DALY rate was 1,976.27 (95% UI 1,455.52– 
2,599.31) among males and 2,623.57 (95% UI 1,927.49– 3,470.32) 
among females in 2019. Depressive disorders was the leading 
cause of burden with 890.32(95% UI 605.75– 1,247.77) age-stand-
ardized DALY rate.
Conclusions
Strategies and providing appropriate mental health services for those 
with mental health disorders is necessary to combat their increasing 
burden. The COVID-19 pandemic has also adversely affected mental 
health. Policy change is needed to address the impact of COVID-19 on 
Iranian Mental Health [4].
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Background
Exposure to hexavalent chromium [Cr(VI)] occurs in several occupa-
tional activities, including welding and electroplating. This still occurs 
widely at EU level, and it has been associated with lung cancer. The 
occupational exposure limit is set to change to 5 μg/m3 starting from 
2025, however current limits are higher. This remained unchanged 
with the 2022 European Directive revision. This study aims at assessing 
the burden of lung cancer caused by occupational exposure to Cr(VI).
Methods
Data were extracted from Global Burden of Disease 2019 study, Euro-
stat and relavant literature. Estimates were made of the number of 
cases of cancer attributable to workplace exposure to Cr(VI) and 
related DALYs, with and without more stringent exposure limit levels.
Results
With current exposure limite values (10 μg/m3 and 25 μg/m3 for 
welding), 270 cases of lung cancer in EU in 2019 would be attributed 
to Cr(VI) exposure, resulting in 4,942 DALYs. If the welding industry 
adopted the 10 μg/m3 limit, the burden would be 42 cases and 769 
DALYs. By applying the limit of 5 μg/m3 foreseen for 2025, it is pre-
dicted a decrease of 156 cases and 2,855 DALYs, still causing 114 lung 
cancer cases and 2,086 DALYs. Lower limits would further prevent 
cases, with a 0.5 μg/m3 limit preventing 259 cases, corresponding to 
4,733 DALYs.
Conclusion
Drawing scenarios with different limits of exposure to Cr(VI) allowed 
to understand the impact of EU regulatory policies in occupational 
health, making a strong case for adapting more protective exposure 
limits to prevent occupational cancer cases and reduce DALYs and 
associated costs.
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Background
The full health impact of the COVID-19 pandemic is critical for evalu-
ating the potential policy responses. We have analyzed the impact of 
COVID-19 on premature mortality by calculating the Years of Life Lost 
(YLL) in the Federation of Bosnia and Herzegovina in 2020-2021.

Methods
YLLs are calculated by subtracting the age at death from the longest 
possible life expectancy for a person at that age. For calculation YYL 
used the number of COVID-19 deaths, obtained from the Institute for 
Statistics of FBiH [1,2], multiplied by the life expectancy from Global 
Burden of Disease (GBD 2019), this allows comparisons by age groups 
as well as with other countries, and population size used to calculate 
YLL per 100 000 [3].
Results
During the year 2020 39,511 years of life was lost by men, whereas 
women lost 19,910 years of life, and a total of 59,420 YLL, 2,720 YLL 
per 100 000 (total rate). In the year 2021 men lost 72,503 years of life, 
women lost 54,582 years of life, which is a total of 127,085 YLL, 5,860 
YLL per 100 000 (total rate). In comparison with other results form 
studies in 81 countries, a total of 20,507,518 years of life have been lost 
to COVID-19, due to 1,279,866 deaths from the disease [4].
Conclusion
From a public health standpoint, years of life lost is crucial as it assesses 
how much life has been cut short for populations that have been 
affected by the disease [3]. YLL is very closely associated with COVID-
19 deaths in the country, and during the pandemic period, men lost 
1.5 more YLL in comparison to women in the Federations of BiH.
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Background
Since the outbreak of the severe acute respiratory syndrome coro-
navirus 2 in 2020, over 4 million cases of the virus-induced COVID-19 
disease have been reported in Belgium. Researchers have world-wide 
tried to assess the impact of COVID-19 on the population health by 
estimating its disease burden in terms of disability-adjusted life years 
(DALYs). In this study, we have evaluated the DALYs due to COVID-19 in 
Belgium during the year 2020 and 2021.
Methods
The current study has adopted the European Burden of Disease Net-
work consensus disease model for COVID-19 to estimate DALYs due 
to COVID-19. DALYs reflect the healthy life years lost due to diseases 
and constitute a morbidity component, i.e. years lived with disability 
(YLDs), and a mortality component, i.e. years of life lost (YLLs). Esti-
mates of burden of disease indicators were calculated at the Belgian 
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national level. Data inputs on the confirmed cases of COVID-19 and 
the COVID-19 deaths (both confirmed and suspected) covered the 
whole period of 2020 and 2021.
Results
In 2020, the total number of DALYs because of COVID-19 was esti-
mated at 253,747 [253,108 – 254,479]. This is significantly higher com-
pared to the DALYs in 2021, which were estimated at a total of 119,188 
[118,548 – 119,921]. Around 98% of the DALYs in 2020 and 2021 are 
attributable to premature mortality because of COVID-19.
Conclusions
COVID-19 had a tremendous impact on the population health, specifi-
cally during the first year, comparable to the impact of cardiovascular 
disease in Belgium in 2020, and Alzheimer’s disease in 2021.
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Background
Eating disorders (ED) are a public health issue due to the risk of 
increased mortality, disability, reduced quality of life, increased eco-
nomic cost [1-3]. This study aimed to assess the burden of ED in the 
European Region.
Methods
A descriptive epidemiological study design was used. Data about ED 
were obtained from the Global Burden of Disease 2019 study. This 
study addresses the burden of ED by evaluating the disability-adjusted 
life-years (DALYs) [4]. The age-standardized rates (ASRs, expressed per 
100,000) were presented. Joinpoint regression analysis was applied to 
calculate the average annual percent change (AAPC) with 95% confi-
dence interval (CI) to evaluate trends in 1990-2019 [5].
Results
In both sexes together, the ASR of DALYs for ED in 2019 was the high-
est in Monaco (184.9 per 100,000), followed by Spain, Luxembourg and 
Austria (equally about 120.0), while the lowest rates were observed in 
Bosnia and Herzegovina, Republic of Moldova and Albania (equally 
about 20.0) (Figure 1).

Trend in ED DALYs significantly increased both in males (AAPC= 
+0.6%; 95%CI= 0.5 to 0.7) and females (AAPC= +0.7%; 95%CI= 0.6 to 
0.7) in the European Region in 1990-2019 (Figure 2).
The highest rise of ED DALYs was observed in Western European coun-
tries (the Netherlands by +1.5% per year and Ireland by +1.3% per 
year), but an increasing trend was observed in almost all countries in 
the European Region, except Ukraine and Republic of Moldova, where 
stable trends were observed (Figure 3).
Conclusions
These results could help to better understand the burden of eating 
disorders which is crucial for improving their management.
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Fig. 3 (abstract A6)  Trends of eating disorders burden (DALYs) in the Euro-
pean Region, 1990-2019, a joinpoint regression analysis: Central Europe 
(circle); Western Europe (diamond); Eastern Europe (triangle).
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Background
Global Burden of Disease (GBD) metrics are widely used within mus-
culoskeletal epidemiology [1]. Yet, little is known about the primary 
data input studies that informed the GBD 2019 modelled prevalence 
estimates of low back pain (LBP), neck pain (NP), and knee osteoarthri-
tis (knee OA) [2,3]. Furthermore, the certainty of GBD modelled preva-
lence estimates has not been explored in depth.
Objective
To describe and critically appraise the primary data input studies that 
underpinned the GBD 2019 modelled prevalence estimates of LBP, NP, 
and knee OA, in five countries (Australia, Brazil, Canada, Spain, and 
Switzerland), and to advance understanding of the certainty of GBD 

modelled prevalence estimates for these three musculoskeletal pain 
conditions.
Methods
Using the GBD 2019 Data Input Sources Tool, we identified all rele-
vant primary data input studies, performed descriptive analyses, and 
assessed their risk of bias using a validated tool [4]. We proposed an 
approach to rate the certainty of the GBD 2019 modelled prevalence 
estimates of LBP, NP, and knee OA based on the Grading of Recom-
mendations, Assessment, Development and Evaluation (GRADE) 
Guidelines 30—the GRADE approach to assessing the certainty of 
modelled evidence [5].
Results
There were 67 primary data input studies for LBP, 2 for NP, and 3 for 
knee OA for GBD epidemiological estimates between 1990 and 
2019, for Australia (n=12 studies), Brazil (n=11), Canada (n=8), Spain 
(n=22), and Switzerland (n=19). Most studies were rated as moderate 
risk of bias due to concerns about study population representative-
ness, unclear case definitions with no verbal or diagram specification 
of anatomical pain location, and the use of assessment instruments 
with unknown psychometric properties and susceptible to misclassi-
fication. Based on GRADE criteria, the certainty of the GBD 2019 mod-
elled prevalence estimates varied between very low and low mainly 
due to risk of bias and indirectness.
Conclusions
Beyond the limitations of primary data input studies for LBP, NP, and 
knee OA in GBD 2019, the certainty of GBD modelled prevalence esti-
mates is limited. Future primary input studies with low risk of bias, and 
the optimal assessment of uncertainty in modelled outputs, will likely 
improve our confidence in GBD modelled estimates for musculoskel-
etal conditions.
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Background
Adequate testing for COVID-19 can prevent the spread of COVID-19, 
especially to populations at greatest risk of adverse outcomes, and 
help initiate timely and appropriate treatment of registered cases [1-5]. 
Especially effective was the combination of rapid testing with the pre-
ventive strategies [3], and the widespread testing have been proven 
to be effective in the avoidance of nationwide lockdowns [4]. The aim 
of this study was to examine the association between the cumulative 
number of tests conducted, cases of illness and death due to COVID-
19, available for 47 European countries/territories.
Methods
From the Worldometer, a provider of global COVID-19 statistics for 
many countries around the world [6], the cumulative number of total 
registered COVID-19 cases, COVID-19 deaths and conducted COVID-
19 tests, all calculated per 1,000,000 for 47 European countries/terri-
tories for the period from the beginning of COVID-19 outbreak until 
July 19th, 2022, were analyzed with the Pearson correlation coefficient 
using the SPSS v 26.
Results
There is a significant positive correlation (r=0.554, p<0.001) between 
the cumulative number of cases per 1,000,000 (on average 351223.3, 
range: 103,984-703,830) and tests performed per 1,000,000 (on aver-
age 4,337,325.13; range 451,098-21,918,199), while a significant nega-
tive correlation (r=-0.290, p<0.05) between the cumulative number of 
registered cases per 1,000,000 and the number of deaths per 1,000,000 
(on average 2,437.02; range 128 - 5,453)
Conclusion
Our results indicate a significant positive association between a coun-
try’s capacity to test cases of COVID-19, expressed as the cumulative 
number of tests, and to register cases of COVID-19, expressed as the 
cumulative number of reported cases. Future studies should reveal 
whether higher death rates from COVID-19 in countries with fewer 
reported cases are also associated with more unreported cases of 
COVID-19.
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Background
Occupational cancers suffer workers who are long-term exposed to 
occupational carcinogen factors in the working environment after a 

long latent period. This study aims to estimate the regional burden 
of occupational cancer (OC) in the Federation of Bosnia and Herze-
govina from 2010–2020 using the disability-adjusted life years data 
(DALYs) as a health measure. Data from 50 OCs out of 135 (37%) of 
all verified occupational diseases (ODs) from the regional Register of 
occupational diseases (ODs).
Methods
The years of life lost (YLL) were estimated with the remaining years 
lost of standardized expected years of life and mortality number 
incidence. The number of years lived with a disability and spent time 
in states of reduced health (YLD) do the multiplication of the num-
ber of incidence cases, duration, and disability weight. Disability-
adjusted life years mean the years lived with disability (DALYs) were 
estimated using incidence rate per 100 000. The DALYs of OCs calcu-
lated as the arithmetic addition of YLL and YLD.
Results
In the study period, 26 deaths from all occupational cancers 
founded, and 23 cancer-attributable deaths were in male workers 
(88%). The results shed light on the main six regional carcinogenic 
risks: coke-oven emissions (58%), ionizing radiations (x-rays) in the 
health care sector (24%), benzene (10%), asbestos (4%), vinyl chlo-
ride (2%), and viruses as biological carcinogens (2%), see Table 1.
The prevalent were larynx carcinoma (34%), lung cancer (22%), and 
Leucemia (18%). The most frequent cancers as outcomes among 
female workers were breast, kidney, ovarian, and vesicae urinary. For 
all malignant tumors, DALY was at 7983,094, and the highest DALY 
for cancer of the larynx, 3768,464, and lung cancer, 3411,536.
Conclusion
The present study is the first research in Bosnia and Herzegovina 
that investigated the DALYs of professional carcinomas and the 
outcome of exposure to workplace carcinogens. Occupational can-
cers have a high frequency compared to all other ODs in the ten-
year research period. Coke oven plant workers have an occupational 
cancer epidemic, and they are not exposed to just one carcinogen 
but to a combination of carcinogens. The incidence of x-ray (associ-
ated) cancers in healthcare workers are worrying. Study results pro-
vide the need to expand cancer prevention at the workplace, stop 
exposure to coke oven emissions, x-ionizing radiation, benzene, or 
its homologs without continued preventive activities, and provide 
cancer screening and awareness programs.

Table 1 (abstract A9) Demographics and data of working history

No Mean SD*

Duration of occupational exposure to 
carcinogen/s (years)

50 21,960 8,708

Length of service (years) 50 26,040 8,845

Age 50 50,880 7,808

Duration of exposure to occupational carcino-
gens

50 21,960 8,708

Gender, male 40/50

Workability loss 48/50

Death 26/50

Exposure to occupational carcinogens

 3.1.12.†  Coke oven emissions 29/50

 3.1.10.  Ionizing radiations (x-rays), health care 
sector

12/50

 3.1.9.  Toxic nitro- and amino-derivatives of 
benzene

5/50

 3.1.1.  Asbestos 2/50

 3.1.7.  Vinyl chloride 1/50

 3.1.21. Viruses (healthcare children) 1/50

*standard deviation; † ILO- classification of occupational carcinogens

https://ourworldindata.org/coronavirus
https://www.worldometers.info/coronavirus/country/serbia/
mailto:pranicnurka@hotmail.com
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Table 2 (abstract A9) Disability-Adjusted Life Years for Occupa-
tional Cancer Diseases from 2010–2020

Occupa-
tional 
cancer

No Inci-
dence 
rate

DW Cancer 
years

YLL YLD DALY

Esopha-
geal 
cancer

4 8000 2,904 5 1970,3 11,616 1981.916

Stomach 
cancer

4 8000 1,176 8 1730,5 37,632 1768,139

Liver 
carci-
noma

2 4000 0,588 4 880,8 4,704 888,504

Cancer of 
larynx

9 18000 3,388 17 3250,1 518,364 3768,464

Lung 
cancer

8 16000 3,872 11 3070,8 340,736 3411,536

Mela-
noma

4 8000 1,176 3 1630,8 14,112 1644,912

Breast 
carci-
noma

3 6000 0,882 3 1280,4 7,938 1288,338

Ovary 
carci-
noma

1 2000 0,484 2 540,3 0,968 541,268

Prostate 
carci-
noma

1 2000 0,294 3 300,3 0,882 301,182

Bladder 
carci-
noma

1 2000 0,484 2 300,3 0,968 301,968

Brain 
neo-
plasm

2 4000 1,936 2 930,7 7,744 938,444

Leucemia 4 8000 1,176 9 1870,6 42,336 1912,936

Kidney 
carci-
noma

3 6000 1,452 7 1430,2 30,492 1460,692

Other  
cancers

4 8000 0,588 6 1880,1 14,112 1894,212

All sites 50 100000 20,4 82 6950,5 1032,594 7983,094
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Background
The Global burden of disease (GBD) represents a powerful source of 
information for population health worldwide, contributing to better 
understand the true nature of the country’s health challenges [1]. We 
summarized the data of the health status for Montenegro in 2019 fol-
lowed by the changes from 2009.

Methods
GBD 2019 estimated disease burden due to 369 diseases and inju-
ries, and 86 risk factors and 54 new risk-outcomes [1,2]. Mortality and 
DALYs, risk factors, and progress towards the Universal Health Cover-
age are presented.
Results
There were 6,793 deaths in Montenegro in 2019, with 64.34% of them 
aged 70+ years. Noncommunicable diseases were the main cause 
of death (94.02%), followed by Injuries (4.55%), and Communicable 
diseases (1.43%). The leading causes of death were: Stroke (27.72%), 
Ischemic heart disease (21.91%), Lung cancer (7.81%), Cardiomyopa-
thy (3.83%) and Alzheimer’s (2.72%). Greater increases in mortality 
were observed in Alzheimer’s, other cancers, diabetes, other Cardio 
vascular diseases compared to 2009. Stroke, Ischemic heart disease 
and Lung cancer remain the top causes of DALYs in 2019, while Diabe-
tes moved to 4th position. Tobacco is the most relevant risk factor, fol-
lowed by High blood pressure and increase in High body-mass index 
and High fasting plasma glucose. The Universal Health Coverage index 
was improved reaching 66 points in 2019, with average change per 
year of 0.4% since 2010 [3].
Conclusion
Stroke, Ischemic heart disease and Lung cancer remain the top causes 
of death and disability in 2019 in Montenegro, followed by diabetes. 
Tobacco is still the main health issue to be addressed.

References
1. GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 

diseases and injuries in 204 countries and territories, 1990–2019: a sys-
tematic analysis for the Global Burden of Disease Study 2019. The Lancet. 
2020;396(10258):1204–22.

2. GBD Results Tool | GHDx. Ghdx.healthdata.org. 2021. http:// ghdx. healt 
hdata. org/ gbd- resul ts- tool.

3. Measuring universal health coverage based on an index of effective 
coverage of health services in 204 countries and territories, 1990–2019: 
a systematic analysis for the Global Burden of Disease Study 2019. The 
Lancet. 2020; DOI: https:// doi. org/ 10. 1016/ S0140- 6736(20) 30750-9.

A11  
Environmental burden of disease estimates and their use 
for scientific policy consulting
Myriam Tobollik
Section Environmental Medicine and Health Effects Assessment, German 
Environment Agency, Berlin, Germany
Correspondence: Myriam Tobollik (myriam. tobol lik@ uba. de)
Archives of Public Health 2023, 81(Suppl 2):A11

Background
In Germany, scientific policy consulting is an integral part of the 
political system. One public health method developed with the aim 
of providing scientific policy advice is the environmental burden 
of disease method. The theoretical and scientific applications are 
diverse, but the knowledge gained with this method is hardly used 
in scientific policy advice.
Methods
As part of my doctorate studies, I examined the opportunities and lim-
itations of the environmental burden of disease method for scientific 
policy advice from a scientific point of view. Four application examples 
and a review article were assessed. In addition, two communication 
examples were developed.
Results
The comparability of environmental burden of disease estimates is 
one of the advantages of the method, although this could only be 
proven to a limited extent on the basis of the researched examples. 
The differences in the input data and its availability, the level of detail 
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and the geographical area hindered the comparability. For a political 
uptake it is necessary to describe the differences and the reasons for 
them. With regard to the communication of the complex calculations, 
it is necessary to create a basic understanding of the metrics through 
various communication media among decision makers.
Conclusion
Besides several limitations, such as comparability and intelligibility, 
environmental burden of disease is a valid method for scientific policy 
advising. It can be used to give an order of magnitude of the impact of 
environmental risk factors on health.
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Background
Generally, children are a relatively healthy population. However, expo-
sure to risk factors during childhood can lead to adverse health effects 
later in life. One main aim of the UKAGEP-project was to estimate the 
environmental burden of disease attributable to a selected set of envi-
ronmental risk factors for children aged 3 to 17 years in Germany.
Methods
We used the environmental burden of disease-method and its core 
measure, the disability-adjusted life year. Where possible, current 
exposure and health data for children were derived from the popu-
lation-representative German Environmental Survey (GerES V 2014-
2017). For selected risk factors systematic literature reviews were 
performed to identify exposure-response functions.
Results
Environmental burden of disease quantifications could be per-
formed for only four out of 18 risk factors: secondhand smoke, Bis-
phenol A, traffic noise, and particulate matter. This is due to several 
limitations encountered during the estimation process. One major 
issue was that we could hardly use the survey data for the assess-
ments, because for several risk factors, the existing exposure levels 
were too low and thus would not result in any disease burden. Fur-
ther, it was challenging to combine exposure-response functions 
identified by the reviews with the survey data. Therefore, other 
exposure sources and health data were used, which, however, did 
not only focus on children but also on adults (traffic noise and par-
ticulate matter).
Conclusions
The research project showed that the application of the environmen-
tal burden of disease approach differed between the four risk factors 
consequently hampering the direct comparisons of the results.
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Background
Health inequalities are unjust and avoidable disparities in health sta-
tus between countries or sub-groups of a population. Comparing 
Disability Adjusted Life Years (DALYs) rates across populations can 
facilitate the understanding of health inequalities, serving as a basis 
for evidence based policy interventions [1]. Insights into cause-specific 
inequalities across countries and over time, using the DALY metric are 
currently limited in Europe. The objective of this study was to assess 
inequalities in DALY rates between 44 countries in Europe over time, 
by all-cause and cause-specific category.
Methods
We performed a descriptive study using the Global Burden of Disease 
2019 results on age-standardized DALY in 44 European countries from 
1990 to 2019 [2]. Inequality between these countries was reported 
using the ratio of DALY rate for the highest-ranking country to the low-
est-ranking country in each year expressing the difference between 
DALY experiences in Europe.
Results
From 1990 to 2019, the all-cause DALY rate ratio fluctuated between 
1.8 in 1990 (highest ranking country: Republic of Moldova; lowest 
ranking country: San Marino), peaked to 2.4 in 1994 and 2005 (high-
est ranking country: Russian Federation; lowest ranking country: San 
Marino) and 2.0 in 2019 (highest ranking country: Ukraine; lowest 
ranking country: Iceland). In 2019, high variation in DALY rates was 
observed for most diseases, especially for cardiovascular diseases (6.9 
times higher in Ukraine compared to France) and HIV&AIDS and sexu-
ally transmitted infections (66 times higher in Ukraine compared to 
Finland).
Conclusions
Since health inequalities are mainly rooted in economic and social 
causes, they require a comprehensive solution. Still, the health sector’s 
potential, especially prevention efforts targeting non-communicable 
diseases, should not be overlooked.
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Background
Liver cancer (LC) remains one of the major public health issues world-
wide [1-3]. This study aimed to reveal the burden of LC attributable to 
five specific risk factors in the European Region in 1990-2019.
Methods
An ecological trend study was conducted. This study used the Global 
Burden of Disease Study 2019 data (including disability-adjusted life 
years - DALYs of LC, as well as LC due to alcohol use, hepatitis B, hepati-
tis C, nonalcoholic steatohepatitis, other causes) [4]. The DALYs are pre-
sented as age-standardized rates (ASRs) per 100,000 population. The 
trends in the LC burden were assessed using joinpoint regression analy-
sis, by the average annual percent change (AAPC) with 95% confidence 
interval (CI) [5].
Results
In both sexes together, the highest ASR of DALYs for LC in the European 
Region was attributed to alcohol use – 32.1 per 100,000 in 2019, followed 
by hepatitis C (28.2) and hepatitis B (19.2), and then nonalcoholic steato-
hepatitis and other causes (equally about 6.0) (Figure 1).
The DALYs for LC attributable to hepatitis C are concentrated in Western 
European countries (ASR=36.0), with a significantly increasing trend in 
the last three decades (AAPC=+0.5; 95%CI=0.3 to 0.6) (Figure 2).
The rising trends in ASRs of DALYs for LC in Eastern Europe are particu-
larly worrying, both for LC due to alcohol use (AAPC=+2.9; 95%CI=2.6 
to 3.3) and hepatitis C (AAPC=+2.4; 95% CI=2.2 to 2.7) and hepatitis B 
(AAPC=+2.2; 95%CI=1.8 to 2.5).
Conclusions
These epidemiological data indicate that additional preventive strate-
gies for LC are needed to further reduce disease burden in the European 
Region.
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Fig. 1 (abstract A14) The burden (DALYs, ASRs per 100,000) of liver cancer in 
both sexes together in European Region, by selected risk factors, in 2019.

Fig. 2 (abstract A14) Trends of liver cancer burden (DALYs, ASRs per 100,000) 
attributed to selected risk factors, in both sexes together in the European 
Region, 1990-2019; a joinpoint regression analysis. (* p<0.05).
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Background
Lung cancer (LC) is the leading cause of cancer-related deaths world-
wide [1,2]. The role of high fasting plasma glucose (HFPG) in LC burden 
is still unclear [2,3]. This study aimed to estimate disability pattern for 
LC attributed to HFPG in European Region.
Methods
A descriptive epidemiological study was done. Data were obtained 
from the database of the Global Burden of Disease 2019 study [4]. 
The disability-adjusted life-years (DALYs) for HFPG as a risk factor for 
LC were presented. The age-standardized rates (ASRs) of DALYs were 
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expressed per 100 000 population. Trends in LC attributable to HFPG in 
1990-2019 were estimated using joinpoint regression analysis [5].
Results
The percentage of DALYs of LC attributable to HFPG was 8.6% in males 
(accounting for 641 718 DALYs) and 8.0% in females (accounting for 227 
070 DALYs) in 2019 in the European Region (Figure 1).
In 2019, Central Europe was the worst-affected subregion, with ASR of 
DALYs due to LC attributable to HFPG of 146.6 per 100 000 in males and 
37.6 per 100 000 in females (Figure 2).
The ASRs DALYs increased significantly in both sexes in Central Europe 
(by +0.8% per year in males and by 3.4% per year in females) from 1990 
through 2019 (Figure 3). In contrast, the ASRs of DALYs decreased signifi-
cantly in males only in Western Europe (by -0.4% per year) and Eastern 
Europe (by -1.2% per year).
Conclusions
Our study noted sex differences in lung cancer burden due to high fast-
ing plasma glucose, that need be evaluated in further analytical research.
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Fig. 1 (abstract A15) The contribution (%) of high fasting plasma glucose to 
lung cancer burden (DALYs) in the European Region, by sex, 1990-2019.

Fig. 2 (abstract A15) The burden (DALYs, ASRs per 100,000) of lung cancer 
attributed to high fasting plasma glucose in European Region, by sex, in 
2019.

Fig. 3 (abstract A15)  Lung cancer burden (DALYs) attributed to high 
fasting plasma glucose in the European Region, 1990-2019, a joinpoint 
regression analysis: (a) Males; (b) Females. Central Europe (circle); Western 
Europe (cross); Eastern Europe (triangle).
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Background
The NovRBA project (Novel foods as red meat replacers-an insight 
using Risk-Benefit Assessment methods) investigated the health 
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impact of replacing red meat with an edible insect form (cricket pow-
der) on the Danish, French and Greek healthy adult  populations1.
Methods
Food components of red meat and cricket flour linked to health out-
comes were  identified2, prioritized, and  selected3. Epidemiological 
studies were used to identify causal associations between exposure to 
chemical hazards/dietary components and health outcomes, and the 
respective burden of disease was quantified through the estimation 
of DALYs per case, based on DALYs retrieved from the Global Burden 
of Disease (GBD)  database4 and incidence rates from WHO  databases5. 
When available, country-specific DALYs were used. Concentration and 
prevalence of microbiological hazards were estimated for the insect-
based product, whereas the cases attributed to meat consumption 
were estimated based on disease burden and source attribution. Esti-
mates for diet-disease associations were obtained from dose-response 
meta-analyses.
Results
The overall health impact was estimated in DALYs. Substitution could 
save around 6,572 DALYs (per 100,000 population) in Denmark, 
21,972 DALYs (per 100,000 population) in France and 8,753 DALYs (per 
100,000 population) in Greece, mainly due to the overall beneficial 
nutritional and microbiological impacts.
Conclusion
The NovRBA project developed and tested a harmonized RBA 
approach for dietary substitution. Each country had different DALY 
results due to differences in food intake and their current incidence of 
diseases. The absence of DALY values for specific health outcomes and 
the need of utilizing disability weights to estimate these values were 
among the knowledge gaps identified.
Disclaimer: EV is employed with EFSA in the Nutrition and Food Inno-
vation Unit that provides scientific and administrative support to the 
Panel on Nutrition, Novel Foods and Food Allergens. The NovRBA 
project was supported by EFSA [Grant number GP/EFSA/GP/EFSA/
ENCO/2018/03-GA01] and was coordinated by NKUA. However, the 
present work is published under the sole responsibility of the authors 
and may not be considered an EFSA scientific output. The positions 
and opinions presented in this work are those of the authors alone 
and do not necessarily represent the views or scientific work of EFSA.

References
1. Naska A, Ververis E, Niforou A, Pires SM, Poulsen M, Jakobsen LS, Becker 

N, Lohmann M, Tesson V, Federighi M, Boué G. Novel foods as red meat 
replacers–an insight using Risk Benefit Assessment methods (the NovRBA 
project). EFSA Supporting Publications. 2022 May;19(5):7316E.

2. Ververis E, Boué G, Poulsen M, Pires SM, Niforou A, Thomsen ST, Tesson V, 
Federighi M, Naska A. A systematic review of the nutrient composition, 
microbiological and toxicological profile of Acheta domesticus (house 
cricket). Journal of Food Composition and Analysis. 2022 Aug 27:104859.

3. Boué G, Ververis E, Niforou A, Federighi M, Pires SM, Poulsen M, Thom-
sen ST, Naska A. Risk-Benefit Assessment of foods: development of a 
methodological framework for the harmonized selection of nutritional, 
microbiological and toxicological components. Front Nutr.:2528.

4. Global Burden of Disease Study 2019, http:// www. healt hdata. org/ gbd/ 
2019

5. World Health Organization (WHO), European Health for All database 
(HFA-DB), https:// gatew ay. euro. who. int/ en/ datas ets/ europ ean- health- for- 
all- datab ase/

A17  
Burden of rehabilitation in Serbia
Branko  Vujkovic1, Branka  Markovic2, Igor  Dragicevic1

1Public Health Institute, Sabac, Serbia; 2Faculty of Sport and Physical 
Education, University of Belgrade, Belgrade, Serbia
Correspondence: Branko Vujkovic (vujko vicb@ gmail. com)
Archives of Public Health 2023, 81(Suppl 2):A17

Background
Rehabilitation has often been construed to be as a very specialized 
and expensive service for the few [1]. By comparing two studies on the 

burden of diseases in the world in 1990. and 2010. [1,2], it was shown 
that pain in the lumbar spine rose from eleventh to sixth place of dis-
eases in terms of disability-adjusted life years (DALY). Considering the 
increasing age of the population, risk factors, increased incidence of 
musculoskeletal disorders in general, back pain with depression is 
becoming a leading cause of disability [3].
Methods
WHO, together with Institute for Health Metrics and Evaluation (IHME), 
has developed a Rehabilitation Need Estimator (RNE); a web-based 
tool that provides data visualizations of the estimated need for reha-
bilitation globally [2,4]. In our work we analysed key findings based on 
RNE, and the need for rehabilitation in Serbia.
Results
Global key findings showed that 310 million years have been lived 
with disability. There has been a 69.4% increase in years lived with dis-
ability between 1990 and 2019. Serbia key findings in 2019 showed 
that approximately 7 in 15 people could benefit from rehabilitation; 
4.1 million people experienced conditions that could benefit from 
rehabilitation; 1.2 million people have been affected by fractures; 490 
thousand years have been lived with disability. There has been a 7.8% 
increase in years lived with disability between 1990 and 2019.
Conclusions
Rehabilitation should be integrated as an essential strategy in long-
term care, as its main goal is to improve limitations in everyday func-
tioning due to aging or underlying health conditions. Optimizing 
functioning is the ultimate objective of rehabilitation, regardless of 
who the beneficiary is, who delivers it, or the context in which rehabili-
tation is delivered. The traditional workforce in primary care settings 
need to be trained in assessing rehabilitation needs and in the delivery 
of rehabilitation interventions that address common health problems.
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Background
Within the BURDEN 2020 project carried out by Robert Koch Insti-
tute, the German Environmental Agency, and the Scientific Institute 
of AOK burden of disease (BoD) estimates for Germany at the national 
and regional level become available for the first time. By focusing 
on Disability Adjusted Life Years (DALY) and comparing age-groups 
and regions we gain insight into the population health patterns in 
Germany.
Methods
DALY are quantified as the deviation of the population’s health from 
an "ideal" health status in the unit of life years. They are calculated as 
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the sum of years of life lost due to death (YLL) and years of life lost due to 
disability (YLD). Calculations are based on different primary and sec-
ondary data sources, especially causes of death statistics, epidemio-
logical survey data, and statutory health insurance data.
Results
For DALY-estimation 19 important diseases/injuries were considered. 
Ischemic heart disease contributes the most to the overall BoD, followed 
by lower back pain and lung cancer. In women, headache disorders and 
dementias account for more DALY as compared to men. Men have a 
higher BoD from lung cancer and alcohol use disorders. Pain disorders 
and alcohol use disorders are most relevant in younger adulthood. The 
burden due to cardiovascular disease, COPD, and diabetes mellitus 
increases with age, and also varies by region. All results are available 
through the website https:// www. daly. rki. de (see also 1, 2).
Conclusion
BoD estimates main aim is the inter-cause comparison by age, sex, and 
region. Accordingly, the DALY-results enable a broader insight into 
population health, better public health reporting and hence support 
health-policy decision making and its evaluation.
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Background
The burden of disease studies is analyzed in many countries to 
assess important health problems. The economic, political, and social 
changes experienced in recent years have affected the health status of 
the population in Turkey as well as in many other countries. As a result 
of the health policies implemented from 1990 to 2019 in Turkey, there 
has been an epidemiological transition that significantly improves 
health indicators. This research aims to compare the burden of dis-
eases in Turkey from 1990 to 2019.
Methods
The burden of disease was calculated for the year 1990-2019 as years 
of life lost (YLLs), years lived with disability (YLDs), disability adjusted 
life years (DALYs), and the contribution of major risk factors to DALYs 
in Turkey. We used the data from the Global Burden of Disease (GBD) 
2019 study [1, 2]. The GBD project is an international epidemiological 
project. All GBD methods, data, codes, and estimates are publicly avail-
able through interactive and visualization tools.
Results
While YLLs showed a great decrease of 58.4% (95% UI: 50.9–64.5) 
between 1990 and 2019 in Turkey, a very low decrease was observed in 
YLDs with 1.5% (95% UI: 0.99-3.86). DALY, which is the sum of YLL and 
YLD, decreased by 43.9% (95% UI: 37.5-49.7). In terms of the YLLs due 
to premature death in Turkey, ischemic heart disease, cerebrovascular 

disease, and congenital anomalies were the highest-ranking causes in 
2019. The leading causes of YLDs in Turkey are major depressive disor-
der, low back pain, anxiety disorders, iron-deficiency anemia, and neck 
pain in 2019. The top causes of DALYs in 2019 were ischemic heart dis-
ease, neonatal disorders, stroke, and major depressive disorder in Tur-
key. The risk factors that account for the most disease burden in Turkey 
are tobacco, high body-mass index, and high blood pressure. The life 
expectancy at birth in Turkey has gradually increased since 1990 and 
reached 75.9 years for men and 81.3 for women in 2019. Child mortal-
ity in Turkey has gradually decreased since 1990 and reached 12.4 for 
under-1 and 15.4 for under-5 in 2019.
Conclusions
Despite significant progress in many communicable diseases and 
infant deaths between 1990 and 2019 in Turkey, non-communicable 
diseases continue to be the leading causes of death. A cost-effective, 
accessible, and sustainable health system and public health plan-
ning are needed in Turkey, taking into account major demographic 
changes. Requires a health policy and strategy to overcome finan-
cial and technical barriers to transferring health risk factors and their 
determinants to health information systems.
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Background
In South Korea, efforts have been made to measure the burden of dis-
ease using domestic data sources, and the scope of measurement has 
been expanded to identify health level by demographic factors such 
as region and income level. This study aimed to elucidate the trends 
and differences in the burden of disease in South Korea during 2008-
2019 by updating the previous studies.
Methods
We calculated the YLL, YLD, and DALY for Koreans from 2008 to 2019 
using an incidence-based approach. For YLL and YLD measurement, 
we used the data on the cause of death from Statistics Korea and 
National Health Insurance Service claims data by year. DALY calcula-
tion results were expressed in units per 100,000 population by disease, 
sex, region, and income level. For regional classification, 250 Korean 
municipal-level administrative districts were selected. The insurance 
premium was adopted to calculate the income as a proxy indicator. We 
used an equalized annual household income based on insurance pre-
mium and divided into quintiles by year and sex.
Results
From 2008 to 2019, the DALY rate increased 19.3% (from 22,361 to 
26,685). Since 2017, the burden of disease among men has been 
higher than that among women. Diabetes mellitus, low back pain, 
and ischemic heart disease were ranked high in the burden of dis-
ease. In the past 11 years, the DALY rate of Alzheimer’s disease and 
other dementias increased by 303.3%, and glaucoma and benign pro-
static hyperplasia also showed a steep increase. There was a 1.8-fold 
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difference between the DALY rates of the highest and lowest regions. 
The burden of disease tends to decrease as the income level increases. 
DALY rate of 32,863 in the lowest income level (Q1), was 1.36 times 
higher than that of the highest income level (24,164 per 100,000 in 
Q5).
Conclusions
Estimating the difference and characteristics in the burden of disease 
within a country can help understand the health equity and the scale 
of the problem. The findings from this study can provide valuable and 
quantitative data for setting national health policy goals and prioriti-
zation and evaluation of health policies tailored to the characteristics 
of the burden of disease in the future. It is necessary to identify rap-
idly increasing disease by continuously monitoring and to prepare 
countermeasures.
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