
individual and tumour-specific characteristics and their effect
on CRC survival in Bavaria.
Methods:
A total of 124,958 incident cases of CRC (ICD-10 C18-C20)
from the Bavarian Cancer Registry are linked with data on area
deprivation based on the Bavarian Index of Multiple
Deprivation (BIMD). We include all years with a CRC-specific
case completeness of 90% or more, i.e. 2004 to 2018. We
calculate Kaplan-Meier curves as well as mixed proportional
hazards models including non-linear effects. Our modelling
strategy starts from a baseline model with random effects at
district, municipality, and individual level, which we con-
tinuously extend to include regional (deprivation), individual
(age at diagnosis, sex) as well as tumour-specific variables
(tumour site, grading, cancer stage, histological subtype,
diagnosis of multiple primary tumours).
Results:
Preliminary results show significant random effects at district
and municipality level as well as a negative impact of
deprivation on CRC survival for all sites. Individual as well
as tumour-specific characteristics, such as age, grading, and
cancer stage, demonstrate the strongest effects on CRC survival
and partly explain survival differences according to area level
(districts, municipalities), and level of deprivation. The effects
of individual as well as tumour-specific characteristics vary
between districts and municipalities in Bavaria depending on
their level of area deprivation.
Conclusions:
Contextual, individual and tumour-specific characteristics
have an impact on CRC survival. Future studies may also
include health services characteristics in CRC survival analysis.
Key messages:
� CRC survival is inversely associated with area deprivation in

Bavaria.
� The effects of individual and tumour-specific characteristics,

e.g. age and cancer stage, increase with the level of
deprivation.

Systemic biomarkers for the preclinical diagnosis of
dementia

Marta Biarnés
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Background:
As a consequence of aging and the age-related cardiovascular
risk, both of them closely associated to neurodegenerative
diseases, dementia has become one of the major public health
concerns for governments and the scientific and medical
communities. Up to date, there isn’t any front-line screening
tool implemented at a population level. In this regard, we aim
to assess the association of several systemic biomarkers related
to neuroinflammation [lactate dehydrogenase (LDH), comple-
ment component 3, C-reactive protein, alpha-1-antitrypsin,
alpha-2-macroglobulin (a2M) and pancreatic prohormone],
lipid metabolism [apolipoprotein E, 24S-hydroxycholesterol],
and neuronal integrity [tau protein], with dementia risk in an
adult-elderly population at high cardiovascular risk.
Methods:
We designed a case-cohort study nested in the PREDIMED
cohort (110 incident cases of dementia, 251 non-cases).
Participants were at high risk for cardiovascular disease
(CVD), but had no clinical CVD neither dementia at the
time of enrolment. Inclusion criteria were an age of 55-80 years
old and the presence of diabetes type 2 or at least 3

cardiovascular risk factors (smoking, overweight or obesity,
hypertension, dyslipidemia, and family history of premature
CVD). We used Cox proportional hazard models to estimate
hazard ratios (HR) of the association between these nine
plasma biomarkers and dementia risk adjusted for several
covariates.
Results:
Dementia cases were older, presented higher levels of fasting
glucose and were more likely to have type 2 diabetes. The
prevalence of dyslipidemia and smoking in patients with
dementia was lower. Dementia cases had higher levels of LDH
and a2M. Higher LDH levels were associated with a higher risk
of developing dementia after adjustment (HR = 1.19).
Conclusions:
Higher LDH plasma levels are associated with a higher risk of
dementia incidence in population at high cardiovascular risk.
Key messages:
� Higher levels of LDH are associated with higher risk of

dementia incidence among adult-elderly individuals with a
high cardiovascular risk profile.
� The early detection of this biomarker could enable an early

intervention and to delay, or perhaps even prevent, the onset
of clinical symptoms.

Prevalence and control status of T2DM in Bangladesh:
finding from a nationally representative survey

Ipsita Sutradhar
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Background:
With around 10 million diagnosed patients, Bangladesh
remains at the forefront of the global type 2 diabetes mellitus
(T2DM) epidemic. A comprehensive understanding of the
current T2DM scenario is required to curb the disease burden.
In this study, we aimed to identify the prevalence, associated
factors, and control status of T2DM in Bangladesh.
Methods:
This cross-sectional survey was conducted in 15 randomly
selected community-based clusters in Bangladesh. Around
1,000 adults aged �18 years from each cluster were selected.
Face-to-face interviews, anthropometric measurement, bios-
pecimen collection, and point of care blood test were
performed. Individuals with Fasting Blood Sugar (FBS)
�126 mg/dl or previously diagnosed with T2DM by a qualified
health provider were considered T2DM cases. Multivariate
logistic regression analysis was performed to identify factors
associated with T2DM.
Results:
Data of 13,674 individuals were analysed for this study. The
overall prevalence of T2DM was 10.0%, among whom 29.2%
were undiagnosed. Among previously diagnosed patients,
64.9% had uncontrolled diabetes (FBS�126 mg/dl). The
prevalence of uncontrolled diabetes was higher among elderly,
female, and urban participants. Patients with hypertension,
high waist-hip ratio and high serum cholesterol had 2.20 times
(95% CI: 2.17-2.23, p < 0.001), 3.53 times (95% CI: 3.47-3.59,
p < 0.001) and 2.53 times (95% CI: 2.48-2.59, p < 0.001) higher
odds of having T2DM, respectively.
Conclusions:
One out of every ten adults in Bangladesh had T2DM, and a
substantial proportion of them had undiagnosed and uncon-
trolled diabetes. This finding indicates the lack of preparedness
of the country’s health system to address the problem.
Pertinent stakeholders should adopt a multi-sectoral approach
to develop comprehensive policies and implement target-
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specific interventions, e.g., population-based screening pro-
gram, primary care based T2DM service, and community
mobilisation to combat the T2DM epidemic.
Key messages:
� As the T2DM burden is high in Bangladesh, policy makers

should adopt a collaborative approach to develop and
implement effective public health programs for prevention
and control of T2DM.
� As the burden of uncontrolled T2DM is high in Bangladesh,

the country’s health system should ensure early diagnosis
and provision of quality care at affordable cost for T2DM
patients.

Multimorbidity patterns and its associations with
health literacy in chronic kidney disease patients

Matheus Gurgel do Amaral
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Background:
Health literacy is the ability to deal with information related to
one’s health. Patients with low health literacy have poor
disease-management skills for chronic diseases, such as chronic
kidney disease (CKD). This could influence the number and
combination of their diseases.
Methods:
We included adult patients with CKD stages 1-5 from the
Lifelines Study (n = 2,742). We assessed the association
between low health literacy and the number and patterns of
comorbidities, overall and by age and sex, using multinomial
logistic regression and latent class analysis, respectively.
Results:
Low health literacy was associated with a higher number of
comorbidities in the crude models, and after adjustment for
age, sex, eGFR, smoking, and BMI. In the crude model, the OR
for low health literacy increased from 1.71 (1.25 to 2.33) for
two comorbidities to 2.71 (2.00 to 3.68) for four comorbid-
ities. In the fully-adjusted model, the associations remained
significant with a maximum OR of 1.70 (1.16 to 2.49) for four
comorbidities. The patterns of multimorbidity were similar for
low and adequate health literacy, overall and by sex, and
slightly different for patients older than 65. Older patients with
low health literacy had higher comorbidity prevalence and a
relatively greater share of cardiovascular, psychiatric, and
central nervous system diseases.
Conclusions:
This study showed that CKD patients have a high prevalence of
comorbidities. Patients with low health literacy are more likely
to have a higher number of comorbidities than patients with
adequate health literacy. Moreover, the multimorbidity
patterns are similar for both groups of health literacy, differing
slightly at older ages. This age difference suggests that the
negative effects of low health literacy develop when aging.
Therefore, low health literacy could be an intervention target
to decrease multimorbidity along the life course of CKD
patients.
Key messages:
� Among CKD patients, low health literacy is associated with

more multimorbidity.
� Health literacy does not affect patterns of multimorbidity in

younger patients, but it does slightly in older ones.

The Association between GDP and non-communicable
disease mortality in the WHO European Region
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Background:
The WHO Europe Region consists of 53 countries, each of
which has differences in mortality from cardiovascular (CVD),
neurological, and chronic respiratory diseases. Such diverse
metrics result from political, social, and economic events that
have influenced the health performance of each European sub-
region. From a public health perspective, an updated analysis
of such metrics is required for policymakers and health system
organisations to improve the overall population health
outcomes.
Methods:
This study utilised data between 1990-2017 from the Global
Burden of Disease study 2017 to explore the association
between GDP and NCD mortality in Western, Central, and
Eastern Europe and Central Asia. The mortality data was
already stratified by age and sex, and a fixed effected regression
analysis was run to observe associations between both variables
using STATA. Data completeness was 80-100% for GDP and
100% for mortality across the European region. The final
results were reported as a rate per 100,000, with confidence
intervals. The rate changes were calculated using an equation
from the GBD.
Results:
The most significant decrease per 100,000 of the population
across all three NCDs as GDP increased was in Central Asia
and Eastern Europe among both sexes. For every 1000 unit
increase in GDP, we expect -12.13 [-13.60, -10.66] and -14.49
[-16.89, -12.29] less deaths in CVD in females and males per
100,000 of population, respectively. Western Europe had the
lowest decrease per 100,000 of the population, as with every
1000 unit increase in GDP, we expect -2.42 [-2.59, -2.25] and -
4.09 [-4.33, -3.84] fewer deaths in CVD in females and males,
respectively.
Conclusions:
The overall differential rate of mortality from the three NCDs
is decreasing across all regions. However, there is a large
disparity between the sexes. Males have a higher mortality rate
across CVD and chronic respiratory diseases, whilst neurolo-
gical disorders were highest among females.
Key messages:
� This study’s analysis has added to existing knowledge on

chronic health patterns in the WHO European region.
� Governments in Eastern Europe and Central Asia should

introduce health policies targeting unhealthy consumption
of alcohol, smoking and diets, as seen in Western Europe.

Quantifying the burden of disease in Scotland in
2018: a Scottish Burden of Disease study

Eilidh Fletcher
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Background:
The Scottish Burden of Disease (SBoD) Study monitors the
contribution of over 100 diseases and injuries to the
population health in Scotland. Providing robust estimates of
the burden is important as recent evidence has highlighted
stalling life expectancy and worsening trends in self-assessed
general health and understanding the burden of disease is the
first step in identifying areas of prevention which could have
the biggest impact on health. Our aim was to estimate
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