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Today, several countries are conducting national burden of
disease (BOD) studies, calculating Disability-Adjusted Life
Years (DALYs) for a variety of diseases, injuries and risk
factors. The DALY metric is composed of a morbidity
component, the Years Lived with Disability (YLDs), and a
mortality component, the Years of Life Lost (YLLs). The
calculation of YLLs typically starts from national cause of
death data, which are coded using the International Statistical
Classification of Diseases and Related Health Problems (ICD).
National BOD studies however often follow (a modified
version of) the cause hierarchy of the Global Burden of Disease
(GBD) study, which applies coarser categories, and does not
contain unknown or ill-defined causes. This implies that not
all ICD codes can be mapped to one specific BOD cause, giving
rise to so-called ‘‘ill-defined’’ or ‘‘garbage’’ codes. To include
all deaths in a national BOD study, it is therefore necessary to
redistribute the ill-defined deaths to specific BOD causes.
Several methodological approaches exist for redistribution of
ill-defined deaths, ranging from the use of fixed redistribution
proportions to advanced redistribution algorithms based on
multiple cause of death data. The choice of the methodology
needs to depend on the nature of the available cause of death
data, and as a consequence, methodologies are typically
tailored to the specific data at hand. The absence of a single
best methodology, and the methodological heterogeneity
across applications, has made redistribution of ill-defined
deaths into a methodological conundrum. This skills building
workshop will present the redistribution methods applied in
different national burden of disease studies, including a
discussion of their strengths and weaknesses. By providing a
step-by-step presentation of how the methods have been
applied, attendees will gain unique insights in the different
redistribution methods currently applied.
Key messages:
� Redistribution of ill-defined deaths is an essential part of

national burden of disease studies, but is methodologically
challenging.

� Attendees will receive an overview of the redistribution
methods applied in different national burden of disease
studies, including a discussion of their strengths and
weaknesses.
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Burden of disease analyses measure the healthy years of life lost
due to living with and dying prematurely from disease and
injury. It is now the global standard for comparable policy-
relevant evidence on the impact of disease, injuries, and risks
on a population. The Australian Burden of Disease Study
(ABDS), undertaken by the Australian Institute of Health and
Welfare, uses Australian-specific data and methods (based on
the Global Burden of Disease Study, adjusted to suit the

Australian context) to quantify disease burden for Australia.
Despite the high quality of deaths registration data in
Australia, in burden of disease analyses not all coded causes
of death are considered appropriate or valid to estimate years
of life lost (YLL). Therefore, these ‘ill-defined deaths’ are
redistributed to one or more diseases on the ABDS disease list
according to a more probable underlying cause of death. In the
latest ABDS, almost 1 in 10 deaths in 2018 was an ill-defined
death. Most of these were redistributed to other diseases using
one of three methods developed for the Study:
1) direct evidence on more plausible causes of death from data
linkage studies or other sources
2) redistribution algorithms based on the distribution of
underlying causes of death where the ill-defined cause was
recorded as an associated cause of death
3) reassignment of deaths across a specified range of target
diseases according to patterns of causes of death observed in
the mortality data for the ABDS disease list.
Expert advice was also received on the redistribution of deaths
from septicaemia and deaths coded to ICD-10 code X59
Exposure to unspecified factor. Overall, 8.5% of the years of
life lost for Australia in 2018 came from ill-defined deaths.
These deaths generally followed age-specific all-cause mortality
patterns. It is important to consider methods and target
diseases when redistributing ill-defined deaths to appropriately
quantify their contribution to disease-specific burden.
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Burden of disease (BoD) studies are an established method of
quantifying health loss across - and within - a population.
They aim to combine the impact of living with, and dying
from, various health conditions to allow for comparability of
conditions in an equitable manner. A key component of this is
the calculation of the loss of years of life arising from
premature death (Years of Life Lost (YLL)). Most high-income
nations have robust death registration systems which ensure
that deaths are routinely recorded, the causes are medically
certified and the age at death is accurate. However, even in
these situations the recording of ill-defined death (IDD) causes
remains widespread and to some extent unavoidable, in that it
is not always appropriate to undertake extensive investigation
to establish an exact cause of death or the cause of death
recorded does not map directly to disease groupings used
routinely in BoD studies. The Scottish Burden of Disease
(SBoD) uses cause of death data from the National Records of
Scotland. These patient-level records include one underlying
cause of death and up to 10 supplementary causes of death, all
coded using ICD classifications. Around 12% of these deaths
do not map directly to a BoD cause group and could therefore
be considered ill-defined. The SBoD study have developed a 9-
step hierarchical methodology for the redistribution of ill-
defined deaths, utilising uses a mix of fixed and proportional
redistribution and focusses on exploiting the data recorded on
the death certificate at both an individual and population level.
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In this presentation we will describe the methodology used to
redistribute ill-defined deaths in the Scottish study - the
development, the application and the strengths and weaknesses
of our approach. We will also discuss the example of COVID-
19 and how competition between the underlying cause of
death is likely to impact how we need to approach IDDs in the
future.
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Having valid information on mortality within a country is of
great importance for public health planning. This includes
knowing the causes of death (CoD) within a population.
However, these data are not always suitable for Burden of
Disease calculations from the start and hence, need some
realignment in advance. The CoD statistics in Germany
include a relatively high share (26% in 2017) of ill-defined
deaths (IDD) - using the definition of the Global Burden of
Disease Study. Additionally, only the underlying CoD is
included in the national statistics and no multicausal data are
available yet. As part of the German Burden of Disease project
BURDEN 2020 we redistributed IDD to valid CoD using a
process of proportional redistribution. To do so, we made use
of the distribution of the valid ICD-codes in the data. In the
proposed presentation, we use examples of stroke, diabetes,
and heart failure to illustrate how IDD were reallocated. After
redistribution, the largest increases for both women and men
were seen for lower respiratory infections, diabetes mellitus,
and stroke. The numbers of deaths for these causes more than
doubled after redistribution. Within this project, we carried
out the first comprehensive redistribution of IDD for German
CoD statistics.
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Information on years of life lost (YLLs) due to premature
mortality is necessary to assess the fatal impact of disease,
crucial for the calculation of Belgian disability-adjusted life
years (DALYs). This study presents a novel method to
redistribute cause of death data. Belgian cause of death data
are obtained from Statistics Belgium (Statbel). After mapping
the ICD-10 codes defining the underlying cause of death to the
GBD cause list, we redistributed ill-defined deaths (IDDs) to
specific causes using a four-step probabilistic redistribution
process developed to fit the Belgian context: internal redis-
tribution, redistribution using predefined ICD codes, redis-
tribution using multiple causes of death data, and
redistribution to all causes. Finally, we used the GBD 2019
standard life expectancy table to calculate the years of life lost
at age of death. In Belgium, between 2004 and 2018, IDDs
increased from 31% to 34% of all deaths, reflecting increases in
the average age at death. The majority was redistributed using
predefined ICD codes (13%), followed by the redistribution
using multiple causes of death data (10-11%). The total
number of YLLs decreased from 1.83 to 1.77 million. In 2018,
the top causes of YLLs were ischemic heart disease and lung
cancer with a share of 8.4% each, followed by dementia and
cerebrovascular disease with a share of 5.5% each. All results
are stratified by age, sex, region, and year, and can be explored
via an online tool: https://burden.sciensano.be/shiny/mortality.
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The rising burden of multiple chronic diseases requires
countries to change the reactive approach of their health
systems, originally designed to cure acute illness, to a proactive
approach that scales up preventive interventions and integrates
cure (health care) and care (long term care and social care).
This requires a central coordination role for primary health
care (PHC). PHC is the foundation for delivering health
services to the population. It mainly encompasses the first level
of professional health care and includes PHC practitioners and
other health workers. Together, PHC providers can satisfy
most curative and preventative health needs, ideally providing
integrated services. In this way, PHC has the potential to
agilely respond to population health needs; help individuals
navigate their way to good health and stay healthy; prevent
disease by identifying risk factors; and manage chronic disease
outside of hospital settings. Yet PHC in many countries is not

designed to fully realize these promises and ongoing reforms
aim to strengthen it. Meanwhile, this potential was on display
in several countries during the COVID-19 pandemic, when
primary care doctors played a key role in making an early
diagnosis; helping vulnerable people cope with their anxiety
about the virus; reducing the demand for hospital services; and
delivering vaccinations-all while reaching out to vulnerable
patients and maintaining access to essential (non-COVID)
services for the wider population using new in-person
protocols or new digital solutions. This workshop will
update the audience on recent PHC reforms across the EU
and provide insights from three key examples-Estonia, Poland,
and Slovenia. An introductory presentation sets the stage by
putting PHC reforms in a wider context of reforms introduced
across the 31 countries of the Health Systems and Policy
Monitor network of the European Observatory on Health
Systems and Policies between 2018 and 2021. A second
presentation describes how Estonia has introduced a series of
PHC reforms over time and used financial incentives to
encourage multidisciplinary care. A third presentation looks to
Poland, which from mid-2018 through 2021 piloted a multi-
professional model of PHC organization in around 40 PHC
practices, with an emphasis on care coordination and disease

15th European Public Health Conference 2022 iii253


